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$500  raise  in  salary 


Power  Plant  Library 

Power  plant  practice  complete.  In- 
cluding mathematics,  boilers,  engines 
electricity,  turbines  and  rcfrigera.lnn. 
Now  the  most  used  engineers'  library 
In  existence.  Has  enabled  thousands 
vt  men  to  pass  the  most  rigid  exam- 
inations. 2,500  pages.  1,500  illustra- 
tions. Eight  handsome  volumes, 
bound  In  the  tough  T  pattern  of 
clo.h,  ns  durable  as  leather  Price 
$12.  pa>able  91.00  per  month. 


Factory  Management 

V  set  of  books  written  by  leading 
authorities,  to  help  men  fit  themselves 
ia  take  complete  charge  of  the  shop  or 
factory.  Covers  Industrial  organiza- 
tion, adniintst  ration,  purchasing, 
manufacturing  costs  and  accounts, 
engineering  of  shoi»,  factories  and 
power  plants.  6  volumes,  2,300  pa 
fully  illustrated.  Bound  in  semi-fl 
hie  karatol.  Price  $20.  payat" 
ten  days  and  $3  per  month. 


Croft  Library  of 
Practical  Electricity 

\Vl:hout  Question  of  more  practical 
value  than  auythlng  of  the  kind  ever 
attempted  In  the  world  of  electricity. 
Enables  you  to  know  electricity  as  ex- 
~  perts  know  it.  Mathematics,  practical 
electricity,  electrical  machinery,  cen- 
tral stations,  wiring  for  light  ami 
power,  wiring  of  finished  building*. 
Illumination.  8  flexible  _ 
i>ocket  size.  3,000  pages, 
payable  $2  per  month. 


Iron  and  Steel  Library 

The  high  positions  In  the  great  Iron 
and  steel  world  are  now  attainable 
through  this  library,  which  is  written 
hv  authorities  actually  engage*!  in  this 
work.  Metallurgy,  foundry  work,  blast 
furnaces  construction,  operation  and 
products,  refractories.  A  complete 
iron  and  steel  library.  Seven  volumes, 
over  3.000  pages.  Fully  Illustrated. 
Price  complete  $24.  payable  $3  per 
month. 


Machine  Shop 
Library 

Machine  shop  practice  complete. 
Written  by  eight  practical  men.  well 
knmvn  in  the  machine  shop  world. 
Now  the  standard  in  America.  No 
other  set  of  books  on  the  subject  ever 
eoualled  it  In  popularity.  Mathema- 
tics, drawing  and  design,  composition 
and  heat  treatment  of  Bteel,  gears, 
tool  work,  grinding,  jigs  and  fixtures, 
screw  machines,  dies,  etc.  9  volumes. 
3,000  pages.  Price  $16.  payable  $2 
per  month. 


Metal  Mining  Library 

Herein  is  brought  together  in  nine 
flexibly-bound  volumes  the  very  meat 
of  metal  mining  practice  in  America. 
Examinations,  principles  of  mlnhiK. 
timbering,  thousands  of  working  de- 
tails, ore  dressing,  surveying,  account- 
ing, costs.  All  the  Information  you 
need  to  reach  the  high  jwsltlons  in  the 
mining  world.  The  most  intrlca  p 
problem*  solved  by  plain  word  a  and 
Illustrations.  Price  $24,  payable  S3 
per  month. 


Coal  Mining  Library 

Coal  mining  and  colliery  practice 
complete,  including  outside  and  Inside 
work — both  mechanics  and  engineer- 
ing Of  assistance  to  every  man  in  the 
bmiuess,  from  the  lowest  paid  man  to 
the  oneraior.  It  is  now  looked  upon 
as  a  necessity,  and  as  containing  the 
secrets  of  success  In  coal  mining.  B 
volumes.  3.000  pages.  1.700  illus- 
trations. Price  $16.  payable  $2  per 
month. 


McGraw-Hill  Book  Co.,  Inc., 
New  York,  N.  Y. 

Gentlemen: — I  wish  to  »ay  that  my  salary  has  been  raised 
$500  since  I  got  one  of  the  McGraw-Hill  Home  Study  Courses, 
and  I  figure  on  getting  $300  more  very  soon.    I  thank  you 
very  much.  t 
Yours  truly, 

E.  O.  Hentz,  Clinton,  S.  C. 

What  would  a  $500  or  an  $800  raise  in  salary 
mean  to  you?  We  have  thousands  of  letters  from 
men  in  every  walk  of  life  who  have  bettered  them- 
selves through  the  aid  of  a  McGraw-Hill  Horn- 
Study  Course. 

Right  at  this  stage  of  your  life  an  investment  of 
only  $12  to  $24  might  mean  your  turning  point. 
You  can  spend  ten  times  this  sum  without  gaining  a 
better  or  more  accurate  technical  education  than  is 
afforded  by  a  McGraw-Hill  Home  Studv  Course. 


Your  last  chance  to  purchase 

McGraw-Hill  Home  Study  Courses 

At  the  old  prices 

Prices  of  the  McGraw-Hill  Home  Study  Courses 
will  have  to  be  advanced  very  soon.  Great  increases 
in  all  costs  of  manufacture  make  this  absolutely  nec- 
essary. You  have  but  a  limited  time  to  order  at  the 
old  prices  mentioned  in  the  coupon  below 


A  complete  technical  education 
in  your  own  home 

The  McGraw-Hill  Home  Study  Courses  are  not  corre- 
spondence courses,  and  are  not  sold  at  correspondence 
course  prices.  All  the  facts  are  laid  bare  before  you,  in 
easily  understood  form.  A  few  minutes  spent  with  one  of 
these  courses  each  day  will  soon  give  you  mastery  of  the 
subject  treated. 

65,000  men  succeeding  through 
these  courses 

Over  65,000  men  in  the  industrial  world  are  using  the 
McGraw-Hill  Home  Study  Courses  as  a  means  of  reaching 
the  high  positions.  Letters  are  received  in  every  mail  telling 
of  large  advances  in  salary  due  to  these  Courses. 

Ten  days'  free  trial  merely 
return  coupon 

Fill  out  the  coupon  below  and  return  to  us  before  prices 
advance.  We 
will  ship 
prepaid  the 
library  you 
select  for  ten 
days'  free 
inspection.  If 
not  satisfac- 
tory return  at 
our  expense. 
If  wanted, 
send  the  small 
monthly  pay- 
ments called 
for. 


McGraw-Hill  Book  Co..  Inc.,  239  W.  39th  St    N  Y 

(iemlon.cn:  Bend  for  ten  days'  free  inspection  the  Library 
1  have  checked  below: 


[  ICroft'i  Electricity.  $16—  payable  $2  per  ... 
I  1  Machine  Shop  Library,  $16 — payable  $2  per  month 
[  I  Iron  and  Steel  Library.  $24— payable  $3  per  month 
I  1  Mining  Library  SIT— payable   $3  per  month 
I  ICoal  Mining  Library.  $16— payable  $2  per  month. 
(  lPower  Plant  Library.  $12— payable  $1  per  month 
1  J  Factory  Management,  $20—  payable  $3  per  month. 
It  satisfactory  I  will  lend  first  payment  In  ten  days  and  the 
•  ante  amount  each  month  until  paid.    If  not  wanted  I  will 
re  urn  the  hooks  at  your  expense. 


City  and  State  

Your  employer  

His  address  
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Mind,  Matter  and  Energy 

AT  U  the  relation  between  mind,  matter  and  energy? 
No  question  of  science  is  shrouded  in  more  mystery  than 


WE 


\T/E  recognize  the  brain  as  a  bit  of  gray 
W  between  our  ears  that  is  the  seat  of — w 
gence?  Life?  Energy)  The  actual  brain  we 
its  constituents  the  same  elements  that  are  in 
of  the  human  body.  The  real  question  is: 
connection  between  the  brain  cells  and  that 
that  directs  and  controls  that  potential  force 
our  bodies) 


matter  resting 
hat?  Intelli- 
know  has  for 
the  remainder 
What  >s  the 
"intelligence" 
that  animates 


'  I  HE  body  is  possessed  of  what  our  learned  physiologists  are 
1  pleased  to  call  "muscular  energy."  In  a  normal  state  of 
mind,  we  are  able  to  control  this  muscular  energy  intelligently. 
If  we  are  injured  on  the  head,  many  times  we  lose  "intelli- 
gent" control  of  our  bodily  forces,  proving  more  or  less  con- 
clusively that  the  brain  is  extremely  sensitive  to  physical 
disturbances. 

THE  distinction  between  mind  and  matter  is  just  as  vague 
as  the  relation  of  matter  to  energy  in  the  human  system. 
We  can  easily  understand  the  body  as  a  seat  of  potential  force, 
but  understanding  the  "intelligence"  of  this  force  is  quite  an- 
other problem. 

WHEN  life  becomes  extinct,  what  becomes  of  the  energy 
that  it  possessed  at  the  last  heart  beat?  What  becomes 
of  that  vitalizing  force  that  gives  warmth  to  our  bodies;  that 
causes  us  to  breath,  move  and  think?  As  men  of  science,  we 
cannot  believe  that  this  energy  is  destroyed — the  laws  of  the 
conservation  of  energy  would  make  such  a  conclusion  quite 
impossible.  But  the  question  still  remains:  What  becomes  of  it? 
Probably  the  energy  is  still  there,  but  has  merely  lost  its 
"intelligence" — its  mastering  influence.  Calvani'a  experiment 
with  the  frog  leg  would  tepd  to  prove  that  muscular  energy  is 
present  in  a  dead  organism,  but  merely  lacks  direction. 

"THERE  will  probably  come  a  day  when  these  problems  will 
1  be  more  clear  to  us.  Many  explanations  have  been  of- 
fered, but  how  scientific  are  they?  The  man  of  science  j* 
not  satisfied  with  vague  theories.  Proof  must  come  by  direct 
conduct  by  investigators  that  are  satisfied  with  nothing  but 
the  cold  facts,  bare  of  doubt  and  superstition. 

RAYMOND  FRANCIS  YATES, 

,- 1  Ed,tor- 
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Taught  By  A  Practical  Man 

And  In  Your  Own  Home 

Put  Part  of  Your  Spare  Time 
To  a  Good  Purpose 

A  HOME  STUDY  COURSE  FOR  AMBITIOUS  MEN 


MY  course  of  instruction  is  vastly  different  from  the  general  run  of  correspondence  work,  as  it  is  actually  an 
extension  of  a  consulting  engineering  experience,  which  gives  my  students  the  opportunity  of  becoming 
familiar  with  electricity  as  applied  to  everyday  work,  and  as  applied  to  their  particular  needs. 

My  Real  Purpose 

My  real  purpse  is  to  reach  those  who  have  not  a  lot  of  time  and 
money  to  devote  to  an  electrical  education,  and  to  give  them 
what  they  need.  By  working  in  various  branches  of  the  elec- 
trical industry,  I  learned  that  there  were  many  men  who  had  an 
earnest  desire  to  get  into  the  electrical  field,  but  could  not  do  so 
because  they  did  not  have  the  time  and  money  to  go  to  a  school 
teaching  this  work. ,  I  also  learned  that  a  large  proportion  of 
men  engaged  in  electrical  work,  could  not  make  the  progress 
they  desired,  because  they  lacked  the  technical  details  which  are 
necessary  to  the  man  who  reaches  the  top.  It  is  these  men  I 
want,  and  it  is  these  men  who  need  me.  Hundreds  of  such  men 
have  come  to  realize  that  my  instruction  and  advice  has  been,  of 
untold  value  to  them,  and  that  my  institution  is  run  on  a  sound 
basis  and  with  a  view  of  giving  them  what  they  want. 

Not  a  Cut  and  Dried  Book  Plan 

In  addition  to  my  practical  and  consulting  experience,  I  have 
designed  instruction  courses  for  various  educational  institutions, 
which  has  given  me  an  unusual  opportunity  to  study  the  teach- 
ing business  from  a  practical  standpoint.  I  have  carefully  noted 
what  men  wanted  and  what  they  needed,  in  order  to  make  good, 
and  I  have  designed  and  written  my  instructions  with  a  view  of 
meeting  these  conditions.  Letters  from  my  students  are  sufficient 
proof  that  I  have  succeeded  and  the  results  they  are  getting 
through  my  instruction  and  help  is  very  gratifying  to  me. 

'  Beginners  and  Experienced. Men 

My  course  of  study  and  service  suit  both  beginners  and. experi- 
enced men,  but  I  cannot  do  it  all  alone,  nor  do  I  wish  to  give 
this  impression.  My  students  must  be  earnest,  and  be  willing  to 
do  their  share  of  the  work  in  order  to  make  a  success  of  it 
Where  I  find  students  who  are  not  willing  to  do  their  work  as  I 


suggest,  I  return  their  money  and  ask  them  to  discontinue,  as  I 
stated  above,  this  course  is  for  ambitious  men,  not  triflers. 
Among  my  students  are  beginners,  electricians,  foremen,  main- 
tainers,  repair  men,  armature  winders,  power-house  helpers, 
power-house  foremen,  Navy  electricians,  Chief  Navy  electricians, 
chief  electricians,  Chief  City  Electricians  and  Contractors.  These 
men  are  taking  my  course  and  find  my  instruction  and  my  help 
of  value  to  them.  Not  only  are  they  satisfied,  but  they  are 
sending  me  more  students.  In  several  places  I  have  nearly  all 
the  men  in  the  plant  taking  my  work  together. 

What  I  Can  Do 

What  I  can  do  and  will  do  is  to  help  you  whenever  the  oppor- 
tunity offers.  This  statement  is  broad  but  I  make  good  on  it 
in  every  particular.  A  student  never  asks  a  question,  or  asks 
for  help  of  any  kind,  but  that  every  effort  is  made  to  see  that 
he  gets  what  he  wants.  I  do  not  say  that  I  shall  fit  you  to 
qualify  as  an  electrical  engineer  in  a  couple  of  months,  as  it 
cannot  be  done.  Neither  do  I  say  that  you  will  eam  fifty  or 
one  hundred  dollars  a  week  when  you  complete  this  work  with 
me,  because  they  are  things  over  which  I  have  no  control.  As 
a  matter  of  fact,  there  are  men  I  have  taught  who  are  electrical 
engineers  today,  and  others  are  earning  very  large  salaries,  but 
what  you  become,  or  how  much  you  may  eventually  earn,  is 
mainly  UP  TO  YOU.  I  do  my  part,  and  if  you  do  yours  by 
following  my  instructions  and  advice,  you  will  have  the  same 
opportunities  as  others  to  make  good. 

Results  of  My  Efforts 

These  three  facts  stand  out  to  show  how  my  work  is  accepted. 
Practical  men  recommend  my  course  to  others. 
Over  65  per  cent,  of  my  students  are  engaged  in  the  elec- 
trical business. 

Over  11  per  cent,  of  my  enrollment  was  obtained  through 
satisfied  students. 


Fifty-Fifty 


My  buslaeee  Is  rua  aa  absolutely  60-50  bails  with  my  studeats.  By  that  I  meaa  I  am  Jiut 
as  much  soaoorasd  with  his  welfare  aad  progress  aa  I  aai  with  tile  mosey  ha  aaadi  a»,  aad 
I  asset  Him  at  least  half-way  oa  aay  ptspealtlaa.    I  aai  paid  the  comparatively  law 

"  '  illad  la  my  catalog.    I  after 
value. 


,.Jee  I  ask,  aad  I  aha  tha  lerb-uetlea  aad  ether  help  ae  detailed  la  my  eatal 
eethlaa  tree,  five  aethlat  free,  aad  da  aat  expect  aaythlaa  naleee  I  refers  Its 

•  *S!aar  --  -  —-  ■  -   -   ■--  '-'  —  ■-       -  -■— »—  -    • 


if  ill 


'tall 


ejMthly  lattallateats.  Alas,  stadeats  have  the  privilege  ef  dlseeatlaalae  tha  eeuree  If  they 
sad  It  U  eet  last  what  they  are  after,  aad  thefr  paymeats  stop  at  the  sans  time,  as  I  ds 
aat  expeet  aad  I  da  aat  wish  pjeaey  freai  rnea  wheal  I  am  aat  helalap. 

Apparatus,  Instruments,  Material,  Etc. 

Certain  electrical  apparatus.  Instruments,  material,  charts,  drafting  implements,  etc.  ss 
detailed  In  the  catalog,  are  Included  In  the  course  and  are  a  part  or  the  regular  Instruction 
for  which  there  Is  no  extra  charge  ss  It  is  oorered  by  the  regular  monthly  payments. 

Fill  Out  Coupon  or 

Write  me  and  I  shall  promptly  send  you  one  of  my  catalogs  which  contains  full  Information 
regarding  my  course  and  the  serrlce  I  offer. 

BURGESS  ELECTRICAL  SCHOOL 
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Get  Bigger  Pay 

ELECTRICITY 


Rfc.AU  I  Hid  rAKUAL  Lbl  UK  lUMthU 
Contains  348  pages,  388  Illustrations.  Electric*)  signs  and 
symbol* — static  and  current  electricity — primary  cells — conductors 
and  Insulator* — resist  an  ce  and  conductivity — id  agnetlam— Induc- 
tion coils — dynamo  principles — classes  of  dynamos — armatures — 
windings — commuiailon — brushes,  ate. 

No.  2  Contains  343  pages.  394  illustrations.  Motor  principles— 
armature  reaction — motor  starting — calculations — brake  horse- 
power^— selection  and  Installation  of  dynamos  and  motors — gal 

 elers  —  standard  cells 

—voltmeters— 
of  dynamos— operation  of 
~~  3  Contains  300 
— wires  and  wire 
wiring — sign  flash! 
Urry  systems,  etc. 
H:  4  Contains  270  pages,  379  Illustrations,  Alternating  current 
principles  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principle* — alternator  construction — windings  etc 
Ms.  5  Contains  320  pages,  614  Illustrations.  A.  C.  Motors— ^syn- 
chronous ami  induction  motor  principles — A.  C.  commutator 
motors  —  Induction  motors —  transformers:  losses  construction 
connections,  tests— conrerters— rectifiers,  etc 

Na.  6  Contains  293  pages.  472  Illustrations.  Alternating  current 
;  systems — switching  devices — current  breakers—  relays— lightning 
protector  apparatus— regulating  devices— synchronous  condensers 
—indicating  devices — meters — power  factor  Indicators — wave  form 
measurement — switch  boards,  etc. 

No.  7  Contains  31  pages.  379  Illustrations  Alternating  current 
wiring  power  stations— turbines:  management,  selection  location 
erection,  testing,  running,  care  and  repair— telephones  etc 
Mm.  8  Contains  332  pag».  436  Illustrations  Telegraph— simulta- 
neous telegraphy  and  telephony  —  wireless  —  electrolysis  bells  — 
electric  lighti ng — photometry,  etc. 

No.  9  Contains  322  pages.  627  illustrations.  Electric  railways— 
electric  locomotives — car  lighting— trolley  car  operation— mis- 
cellaneous applications — motion  pictur- 


by  using  your  set  of 
HAWKINS  Electrical 
Guides  Every  Day. 
They  tell  you  Just  what 
you  need  to  know. 


AWKINS 

Electrical  Guides 

place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  are  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language— no  wasted  words— only  what  you  need  to 
know— full  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 

They  will  help  you  in  e\  *ry  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Ha.vkins  Guides  can't  give  you  help  on. 

The  WHOLE  SET  sent 
for  your  inspection 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  its  contents. 
3,500  pages  of  actual  information  and  4,700  illustrations.  Once  you  see 
these  books  and  put  them  into  actual  use  you  will  never  again  want  to  be 
without  them.    Try  it  at  our  expense. 

TO  EARN  MORE-LEARN  MORE 


NUMBER 
MONTH 


—   engine   Ignition — 

MlomobUe  self-starters  and  lighting  intern*,  electric  vehicles  etc 
Mo    10    Contains  JI3  page..  589  Uluslrailons  Eleraiorj-crwii 

— pomps — air  compressor* — electric  beating — electric  welding  

soldering  and  braatng—  Industrial  electrolysis—eiectro-platlnJ— 
•lectro-therapetitlcs—  X-raj».  etc.  v  ...js— 

fl»  a  coraplece  12S  page  readf  reference  In  del  of  the  complete 
library.    This  Inda  baa  been  planned  to  render  easily  --  '■■ 
all  the  sast  InformjMon  contained  In  the  10  £££r,TTZl*. 
13.50"  cross  references.  You 


It  will  cost  you  nothing  to  receive  these  books — to 

them  all  the  questions  you  can  think  of — use  them  in  your 
up  some  information  that  will  increase  your  earning  ability, 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  11 
balance  of  19.00  on  the  easy  payment  of  $1.00  a  month  till 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many 


look  them  over — ask 

work — study  them — pick 
We  will  ship  you  the 

does  not  object  to  being 
that  you  can't  get  along 

00  down  and  remit  the 
paid  for. 
tunes  over. 


What  User*  Say: 

Becomi  a  Superintendent 

Hawkins  Ouldei  are  worth  double  their 
price,  1  have  been  able  to  secure  higher 
pay  and  a  better  position  with  their  aid. 

K.  W.  Monard. 
8upt.  Eriklne  Light  A  Power  Plant, 
Ersklne.  Minn. 

$5,000  Saved 

The  ten  do  11  an  I  Invested  In  Hawkins 
Electrical  Guide*  netted  the  company 
by  whom  I  am  employed  somewhere 
around  $5,000. 

The  knowledge  gained  from  your  books 
enabled  me  to  save  a  transformer  house, 
whereat  a  year  ago  I  aliould  have 
thought  myself  In  great  danger  and 
have  run 

Use  this  letter  as  you  please  as  I  am 
truly  thankful  for  having  the  little  won- 
ders. A.  L,  Foster,  Opher.  Colo. 
Handy  to  Carry 

The  great  beauty  of  them  Is  that  you 
can  carry  them  In  your  pockeL  That 
suits  me  for  I  never  want  to  be  without 
them.  F  8.  Collins. 

Bichardson  Engineering  Co.,  Hartford.        Employed  by 


THEO.  AUDEL  &  CO. 

72  Fifth  Ave.,  New  York,  N.  Y. 

THIS  COUPON  BRINGS  THE  GUIDES 


Please 
Hawkins 
)..  Ship 


HEO.  AUDEL  4.  COMPANY 
72  Fifth  Avenu..  N.  Y. 

submit   mo  for  examination 

Electrical  Guides  (price  (1 
"l  once,  prepaid,  the  10  i 


If  samfaciory  I  agree  to  send' you  tl 
within  seven  days  and  to  further  mall  you  tl 
earl  month  until  paid 


Signature 
Occupation 
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BEST  PRACTICAL  BOOKS 


The  Modern  Gasoline  Automobile,  Its  Design,  Con- 
struction, Operation. 

Br  Vicmn  W.  Pag*.  M.S.A.E.  This  is  the  most  complete,  practical 
■ad  up-to-date  treatise  on  gasoline  automobiles  and  their  component 
■arts  ever  published.  In  the  new  revised  and  enlarged  1919  editioa, 
all  phases  of  satomebile  construction,  operation  and  maintenance 
are  fairy  sad  completely  described  and  in  language  anyone  eaa 
understand.    1040  pages,    1000  illustrations. 

Price,  UN 

The  Model  T  Ford  Car,  Its  Construc- 
tion, Operation  and  Repair,  Includ- 
ing the  Ford  Farm  Tractor. 


By  VicToa  W.  Pace.  This  is  the  most  com- 
plete and  practical  instruction  hook  ever  pub- 
lished on  the  Ford  car.    A  high  grade,  cloth 


bound  book,  printed  on  the  best  paper,  illus- 
trated by  specially  made  drawings  and  photo- 
graphs. All  parts  of  the  Ford  Model  T  Car 
are  described  sad  illustrated  in  a  comprehensive 
manner — nothing  is  left  for  the  reader  to  guess 
at  The  construction  is  fully  treated  and  op- 
erating principle  made  dear  to  everyone.  210 
106  illustrations.  Price,  $1.00 


thl  mod:'-  i 

FORD  CAR 


o  -  o 


How  to  Run  an  Automobile.  . 

By  Victor  W.  Pag*.  This  treatise  gives  concise  instructions  for 
starting  and  running  all  makes  of  gasoline  automobiles,  how  to  care 
for  them,  and  give  distinctive  features  of  control.  Describes  every 
step  for  shifting  gears,  controlling  engines.  178  pages.  72  illus- 
trations. 

Price,  $1.00 

Automobile  Welding  with  the  Oxy-Acetylene  Flame. 

By  M.  Keith  Duhham.  Explains  in  a  simple  manner  apparatus  to 
be  used,  its  care,  and  how  to  construct  necessary  shop  equipment. 
Proceeds  then  to  the  actual  welding  of  all  automobile  parts,  in  a 
manner  understandable  by  everyone.    167  pages,  fully  illustrated. 

Price,  $1JH 

Dies;  Their  Construction  and  Use  for  the  Modern 
Working  of  Sheet  Metals. 

By  J.  V.  WooawOBTH.  A  aew  book  by  a  practical  man,  for  those 
who  wish  to  knew  die  latest  practice  in  the  working  of  sheet  metals. 
It  shews  how  dies  are  designed,  made  and  used,  sad  those  who  are 
engaged  ia  this  line  of  work  can  secure  many  valuable  suggestions. 


Cloth. 

Price,  $3.80 


Sixth  revised  edition.   525  illustrations,  394  pages. 

Automobile  Repairing  Made  Easy. 

By  ViCToa  W.  Pack.  A  thoroughly  practical 
book  containing  complete  directions  for  making 
repairs  to  all  parts  of  the  motor  car  mechanism. 
Written  in  s  thorough  but  non-technical  man- 
ner. This  book  also  contains  Special  Instruc- 
tions on  Electric  Starting,  Lighting  and  Igni- 
tion Systems,  Tire  Repairing  and  Rebuilding. 
Autogenous  Welding,  B  rasing  and  Soldering, 
Heat  Treatment  of  Steel,  Latest  Timing  Prac- 
tice, Eight  and  Twelve-Cylinder  Motors,  etc., 
etc  You  will  never  "Get  Stuck"  on  a  Job  if 
you  own  this  book.  1,000  specially  made  en- 
gravings on  500  plates.  1,056  pages  (5)4  x  8). 
11  folding  plates.  Price,  $3.50 

Machine  Shop  Arithmetic. 

By  Colvxn-Chxkey.  Most  popular  book  for  shop  men.  Shows  how 
all  shop  problems  are  worked  out  and  "why."  Includes  change  gears 
far  cutting  any  threads;  drills,  taps,  shrink  and  force  fits;  metric 
system  of  measurements  and  threads.  Used  by  all  classes  of 
mechanics  and  for  instruction  in  Y.  M.  C.  A.  and  other  schools. 
Seventh  edition.    131  pages.  Price,  80c 

Standard  Practical  Plumbing. 

By  R.  M.  Stabbuck.  This  is  a  complete  treatise  and  covers  the  sub- 
ject of  modern  plumbing  in  all  its  branches.  It  treats  exhaustively 
on  the  skilled  work  of  the  plumber  and  the  theory  underlying  plumb- 
1  ing  devices  and  operations,  and  commends  itself  at  once  to  anyone 
working  in  any  branch  of  the  plumbing  trade.  A  large  amount  of 
apace  is  devoted  to  a  very  complete  and  practical  treatment  of  the 
subjects  of  hot  water  supply,  circulation  and  range  boiler  work. 
Another  valuable  feature  is  the  special  chapter  on  drawing  for 

? lumbers.  The  illustrations,  of  which  there  are  three  hundred  and 
orty-seven,  one  hundred  being  full-page  plates,  were  drawn  express- 
ly for  this  book  and  show  the  most  modern  and  best  American  prac- 
tice in  plumbing  construction.  6%  x  9 J4.  Cloth,  406  pages,  347 
illustrations.  Price,  $3.50 


well-known  author.    Begins  at 
Contains  the 


American  Stationary  Engineering. 
By  W.  E.  Crane.    A  new  book  by 

the  boiler  room  and  takes  in  the  whole  power  plant.   

result  of  years  of  practical  experience  in  all  sorts  of  engine  rooms 
and  gives  exact  information  that  cannot  be  found  elsewhere.  Ifs 
plain  enough  for  practical  men  and  yet  of  value  to  those  high  in  the 
profession.  Has  a  complete  examination  for  a  license.  Third  edition 
revised  and  enlarged.    345  pages,    131  illustrations.  Cloth. 

Price,  $2.M 

Brazing  and  Soldering. 

By  Iambs  F.  Hobabt.  The  only  book  that  shows  you  just  how  to 
handle  any  job  of  brazing  or  soldering  that  comes  along;  it  tells  yon 
what  mixture  to  use,  how  to  make  a  furnace  if  you  need  one.  Full 
of  valuable  kinks.  The  fifth  edition  oi  this  book  has  just  been 
published,  and  to  it  much  new  matter  and  a  large  number  of  tested 
formulas  for  all  kinds  of  solders  and  fluxes  have  been  added. 

Price,  36o 

Drafting  of  Cams. 

By  Louis  Rouillion.  The  laying  out  of  cams  is  s  serious  problem 
unless  you  know  how  to  go  at  it  right  This  puts  you  on  the  right 
road  for  practically  any  kind  of  cam  you  are  likely  to  run  up  against. 
Third  edition.  Mcetsta 

House  Wiring. 

By  Thomas  W.  Pofpe.  Describing  and  illustrating  up-to-date  meth- 
ods of  installing  electric  light  wiring.  Intended  for  the  electrician, 
helper  and  apprentice.  Contains  just  the  information  needed  for  suc- 
cessful wiring  of  a  building.  125  pages,  fully  illustrated,  flexible 
doth.  Price,  80c 

Electric  Wiring,  Diagrams  and  Switchboards. 

By  Nswtoh  Habbisoh,  with  additions  by  Thomas  Porra.  This  is 
the  only  complete  work  issued  showing  and  telling  you  what  you 
should  know  shout  direct  and  alternating  current  wiring.  It  is  s 
ready  reference.  The  work  is  free  from  advanced  technicalities  sad 
mathematics,  arithmetic  being  used  throughout.  It  is  in  every  respect 
a  handy,  well-written,  instructive,  comprehensive  volume  on  wiring 
for  the  wire-man,  foreman,  contractor  or  electrician.  Second  revised 
edition.    303  pages,  130  illustrations.    Cloth.  Price,  $3.00 

High   Frequency  Apparatus,   Its  Construction  and 
Practical  Application. 

By  Thomas  Stahlbv  Cubtis.  The  most  comprehensive  and  thor- 
ough work  an  this  interesting  subject  ever  produced.  The  book:  is 
essentially  practical  in  its  treatment  and  it  constitutes  an  accurate 
record  of  the  researches  of  its  author  over  a  period  of  several  years, 
during  which  time  dozens  of  coils  were  built  and  experimented  with. 
248  pages.   Fully  illustrated.  Price,  $330 

The  Lathe— Its  Design,  Construction  and  Operation, 

With  Practical  Examples  of  Lathe  Work. 

By  Oscab  E.  Pebbigo.  A  new  revised  edition,  and  the  only  complete 
American  work  on  the  subject,  written  by  a  man  who  knows  not  only 
how  work  ought  to  be  done,  but  who  also  knows  how  to  do  it,  and 
how  to  convey  this  knowledge  to  others.  It  is  strictly  up-to-date  in 
its  descriptions  and  illustrations.  A  number  of  difficult  machining 
operations  are  described  at  length  and  illustrated.  The  new  edition 
has  nearly  500  pages  and  350  illustrations.  Price,  $3.00 

Henley's  Twentieth  Century  Book  of  Recipes,  Formulas 
and  Processes. 

Edited  by  Gabdhxb  D.  Hiscox.  The  most  valuable  techno-chcmical 
formula:  book  published,  including  over  10,000  selected  scientific, 
chemical,  technological  and  practical  recipes  and  processes.  This 
book  of  800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  for  the  manufacture  of  valuable 
articles  for  everyday  use.  Hints,  helps,  practical  ideas  and  secret 
processes  are  revealed  within  its  pages.  It  covers  every  branch  of 
the  useful  arts  in  every  respect.  Contains  an  immense  number  of 
formulas  that  every  one  ought  to  have  that  are  not  found  ia  any 
other  work.  New  edition.  Cloth  binding,  $3.00.  Half  Morocco 
binding,  Price.  $44W 

Starting,  Lighting,  and  Ignition  Sys- 
tems. 

By  Victor  W.  Page.  A  practical  treatise  on 
modern  starting  and  ignition  system  practice. 
This  practical  volume  has  been  written  with 
special  reference  to  the  requirements  of  the 
non-technical  reader  desiring  easily  understood 
explanatory  matter  relating  to  all  types  of  au- 
tomobile ignition,  starting  and  lighting  systems. 
It  can  be  understood  by  anyone  even  without 
electrical  knowledge.  Nearly  500  pages.  297 
specially  made  engravings.    New  edition. 

Price,  $2.00 


(C7-  Any  of  these  books  seat  prepaid  on  receipt  of  price.    FREE — Our  new  Catalog  of  Practical  Books  sent  free  on  request. 

THE  NORMAN  HENLEY  PUBLISHING  COMPANY 


Dept.  E.  E. 


2  West  45th  Street,  New  York 
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learn  Electricity 

-the  New  Way 

r!"S  no  longer  necessary  to  go  to  school  or  serve  an  ap-  This  is  the  1920  edition — new  from  cover  to  cover — chuck 
prenticeship  to  learn  electricity.  With  this  new  library  full  of  the  latest  methods  and  most  recent  discoveries  in 
of  APPLIED  PRACTICAL  ELECTRICITY  you  learn  this  fascinating  field.  Everything  is  written  in  plain,  good 
right  at  home — in  your  spare  time  without  interfering  old  U.  S.  language  by  27  of  the  greatest  experts  in  the  busi- 
with  your  present  work.  ness.  The  eight  volumes  with  3800  pages  make  up  a  corn- 
Any  big  job  that  you  want  in  the  electrical  field  is  yours  plete  course  in  electrical  engineering.  It's  a  home  study 
if  you  will  train  yourself  to  fill  it  It  only  takes  an  hour  course  for  the  beginner  and  a  handy  reference  guide  for 
or  two  a  day  with  these  books.  the  expert  combined. 

Big  Pay  for  j^j  Good  Jobs  {f  *»  «  What  the  g^?04 

Trained  Men  $5000.00  a    Are  Waiting  some  branch    Books  Teach  Electrical 

year  are  waiting  for  men  who  can  of  electricity  you  will  never  have  to  look  Measurements — Electric  Wiring  —  Un- 
qualify as  Electrical  Engineers — Sub-  for  a  job.  The  job  and  the  big  pay  will  derwriter*s  Electrical  Requirements  — 
station  Operators  —  Troublemen —  be  looking  for  you.  You  can't  dodge  a  Theory,  Calculation,  Design  and  Con- 
Switchboard  Operators — DynamoTend-  good  job  if  you  have  the  "know  how"  struction  of  Direct  Current  Generators 
ers— Electricians.  Electricity  is  the  under  your  hat  Let  these  27  great  en-  and  Motors— Types  of  Generators  and 
greatest  force  in  the  world  and  it  is  gineers  help  you  to  the  best  kind  of  job  Motors— Management  of  Electrical  Ma- 
growing  bigger  and  bigger  every  day.  with  their  books.  chinery — Electric  Lighting — Alternating 
More  and  more  men  are  needed  all  gend  the  coupon  below  and  get  them  Current  Machinery — Power  Transmis- 
the  time.  Why  don't  you  get  into  for  FREE  examination.  See  our  free  sion— Electric  Railways— Self-Propelled 
this  big  paying  field  now?  offer  below.  Rail  way  Cars— TracklessTrolley— Power 

Stations— Switchboards  and  Switching — 

—  ■  _  MM  _   ■  Ji  ~»   at.  _   _  at.  Storage  Batteries— Applied  Electro-chemistry— 

I  n  A  Wnrlfl     X  M«PAaffACf  .tors  -  Electric  Welding  and 

■  ■  1^1  WW   WI               «P  111  ~C  W  V  JI  ing  -  Wirel  ss  Telegraphy  and  Telephony - 

mmmm  •                 ■  HPfe                     W.  Lund  and  Submarine  Telegraphy. 

EleCl  riC3l  BOOKS        Fr««  Service 

■ ™"  ™ ™ ™ ^  ^™ ^  ™^  electrical  books  we  give  a  one  year  membership 

M  M    ^■■■k    M.  VUV^fX  ■■  in  thissocietv.  Th:sentitles  you  to  consult  our 

■  H  I        ■■■■  ■■I  engineers  and  experts  on  any  electrical  prob- 

L^AJBMEhV  ■  mm  My  WmWwmm  m 

mm  ^mW^  JavvisM       mwmmW    m  ^mw    mm      ^mw  ^mm  many  question  as  you  like  for  one  year.  AW 

EDFI  Coupon  is  f 

■  ■*  fc  m  aii  you 

We  will  lend  you  this  wonderful  library  to  use  in  your  own  home  or  shop  a 

whole  week  FREE.    It  won't  cost  you  one  cent    DON'T  SEND  ANY  MONEY.  MOOH  ,               Do»t.  E-K7 

Just  fill  out  and  mail  the  coupon  tod  ly  and  the  set  of  eight  volumes  will  come  B- i^5^5%a.  Chicago,  Ur  S.  A. 

to  you  by  express  collect.    You  be  the  judge  and  find  out  for  yourself  what  the  —        J  »*  ^mr     P'e2t  7h™'!i''i''El" 
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T^OPPY  red  bags,  tidy  red 


-*  tins,  handsome  pound  and 
half-pound  tin  humidors — and 
—  that  classy,  practical  pound 
crystal  glass  humidor  with 
sponge  moistener  top  that  keeps 
the  tobacco  in  such  perfect  con- 
dition. 

R.  J.  Reynolds  Tobacco  Co. 

Winston-Salem,  N.  C. 


NO  use  arguing  about  it,  or 
making  chin  music  in  a  minor 
key!  If  you've  got  the  jimmy-pipe- 
notion  or  cigarette  rolling  'em 
idea  cornered  in  your  smokeappe- 
tite,  slip  in  a  few  liberal  loads  of 
Prince  Albert!  And,  youll  sign 
the  longest  lease  you  can  hook  up 
to  on  about  the  cheerfulest  brand 
of  in-and-out -door  sport  that  ever 
did  ramble  up  Broadway  or  down 
Lost  Creek  trail! 

Boiled  down  to  regular  old 
between -us -man-talk,  Prince 
Albert  kicks  the  "pip"  right 
out  of  a  pipe!  Puts  pipe  pleas- 
ure into  the  24-hours-a-day  joy 'us 
class!  Gives  smokers  more  fun  to 
the  square  inch  than  they,  or  you, 


ever  dug  out  of  a  pipe  before! 
Prince  Albert-  makes  a  pipe  or 
cigarette  a  peace  party  at  both 
ends  and  the  middle!  Just  hums 
and  hums  the  soothingest  sym- 
phony of  smoke  content  that  ever 
sifted  its  happy  way  into  a 
man's  system!  P.  A.  is  so  fra- 
grant, so  fascinating  in  flavor,  so 
refreshing ! 

And,  you  run  plumb-fair  against 
the  astounding  fact  that  Prince 
Albert  can't  bite  your  tongue  or 
parch  your  throat !  Because,  our 
exclusive  patented  process  cuts 
out  bite  and  parch  !  Why,  you 
can't  get  orders  in  fast  enough  to 
try  to  buy  up  the  supply  for  a 
long,  long  spell ! 
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The  Patrol  Boat  "Lucifer" 


THE  boat,  Lucifer,  is  a  scale 
model  of  the  sixty-foot  craft 
built  in  the  early  part  of  the  war 
by  the  Green  port  Basin  and  Construc- 
tion Company  for  the  Russian  Govern- 


By  Martyn  Baker 

piece  afterward,  much  labor  is  saved 
in  hollowing  out  the  hull.  It  was  made 
so  thin  that  a  seventy-five  watt  nitrogen 
bulb  just  showed  light  through  the 
sides.  The  deck  is  an  eight-inch  piece 
of  mahogany  lined  with  a 
gauge  and  pencil  to  imi- 
tate planking.  It  was  re- 
enforced  at  each  end  of 
the  openings  a 
for  the  deck 
houses  by- 
pieces  of  soft 


question  of  presentable  fittings  is  in- 
deed a  perplexing  one  to  those  who  have 
not  access  to  the  little  castings  and 
stampings  from  which  professional 
model  fittings  are  made. 


The  model  gun  which 
mounted  between 
the  cabins 

ment.  Some  of 
these  boats  were  re- 
fused by  Russia  for 
financial  reasons 
and  were  sold  in 
this  country. 

The  dimensions 
of  the  model  are 
roughly  as  follows : 
Length,  36  inches; 
beam,  6  inches; 
draft  of  hull, 

inches.  Other  dimensions  may  be  taken 
from  the  drawings.  With  the  exception 
of  the  heavy  work  of  digging  out  the 
hull,  Lucifer  was  built  entirely  in  a 
study  with  the  necessary  tools  kept  in  a 
desk  drawer. 

The  hull  was  gouged  out  of  a  solid 
piece  of  sugar  pine  in  the  conventional 
way,  using  templates  to  insure  the  two 
sides  being  the  same.  By  cutting  out 
the  stern  and  putting  in  a  transom 


A  close  view  of  the  cabin  showing  the  details  oj  the  deck  fittings 

wood  glued  and  screwed  on  athwart 
ship.  A  short  section  in  the  stern  is 
easily  removable  to  give  access  to  the 
steering  gear.  The  two  deck  houses  are 
made  of  mahogany.  The  rounding  front 
to  the  forward  house  was  jig-sawed  out 
of  a  two-ply  piece  and  finished  with 
file  and  sandpaper. 

To  the  average  model  maker,  the  hull 
and  upperworks  so  far  explained  pre- 
sent no  unusual  difficulties,  but  the 


The  bow  oj  the 
boat  showing 
fittings 


It  is  hi  re 
t  h  a  t  the  ex- 
perince  gained 
in  making  Lu- 
cifer may  be  of 
help  to  many, 
for,  with  one 
exception,  all 
the  fittings 
were  made 
from  stock 
easily  obtain- 
able at  the  corner  hardware  store. 

The  instruments  used  were  the  ordi- 
nary assortment  of  light  metal  working 
tools,  and  included  in  particular  a  set 
of  the  little  assorted  shapes  of  files 
knows  as  "Swiss"  files,  a  good  alcohol 
blow  torch,  and  several  small  sharp 
punches  and  cold  chisels.  The  stock 
comprised  sheet  brass  in  three  thick- 
nesses, a  little  heavier  plate  brass,  a  half 
dozen  sizes  of  brass  wire  with  drills 
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to  fit  each  size,  and  brass  rod  and  tub- 
ing bought  as  needed.  In  addition  to 
this,  was  some  assorted  pieces  of  sawed 
brass  in  several  thicknesses  and  widths. 
This  was  used  only  in  making  the  little 
fittings  that  were  cut  from  the  solid. 

For  soldering,  the  combined  solder 
and  flux  in  paste  form  known  as  "No- 
korode"  was  found  very  convenient;  in 
fact,  some  of  the  more  delicate  jobs 
would  have  been  impossible  without  it. 
For  holding  work  together,  fine  black 
iron  wire  was  used  as  solder  does  not 
stick  to  it  readily.  In  complicated 
places,  wet  rags  kept  one  part  of  the 
work  from  unsoldering  while  the  rest 
was  being  done.  A  surprisingly  small 
quantity  of  solder  is  needed — the  less 
used  the  better,  for 
it  only  makes  a 
messy  job.  These 
few  hints  contain  the 
meat  of  a  long  and 
varied  experience  in 
building  up  fittings 
with  solder. 

Many  smaller 
parts,  such  as  cleats, 
chocks,  hoisting 
hooks,  etc.,  were  cut 
out  of  solid  metal. 
This  is  a  very  satis- 
factory process,  but 
one  which  requires 
considerable  pa- 
tience. The  method  is  to  saw  off  a 
block  of  brass  big  enough  to  make  the 
fitting,  but  no  bigger,  to  rough  the  thing 
out  as  much  as  possible  with  hacksaw 
and  drill  and  then  to  take  the  "Swiss" 
files  and  cut  it  to  shape.  The  finish  is 
put  on  by  two  grades  of  emery  cloth 
and  the  polish  with  crocus  cloth  and  oil. 
Little  fittings,  even  the  tiniest,  may  be 
made  absolutely  perfect  in  this  way,  for 
the  blow  holes  and  imperfections  of 
castings  are  absent. 


Starting  from  the  bow  of  Lucifer  and 
working  aft,  the  fittings  were  made  as 
follows:  The  bow  plate  and  chain  lead 
were  made  of  sheet  brass  cut  and  bent 
to  shape  and  soldered.  The  anchor 
davit  was  heavy  wire  with  the  end  flat- 
tened to  allow  the  tackle  hook  to  pass 
through.  The  cleat  was  made  of  wire 
soldered  into  holes  in  the  davit.  In 
passing,  I  may  say  the  spring  wire  is 
the  kind  to  use,  for  its  strength  is  some- 
times needed  and  it  may  be  easily  an- 
nealed by  heating  it  red  hot  and  plung- 
ing it  into  cold  water.  The  little 
eyebolt  in  the  deck  under  the  davit  as 
well  as  the  others  holding  the  rigging 
were  made  of  a  loop  of  wire  soldered 
into  two  holes  in  a  tiny  square  of  brass. 


A  view  of  the  finished  boat  resting  in  its  cradle 

The  projecting  ends  are  poked  through 
holes  in  the  deck  and  clinched.  If  the 
reverse  side  is  not  accessible,  the  bolt  is 
made  of  a  ring  in  the  end  of  a  single 
wire  and  is  driven  into  a  snug  hole. 

The  ground  tackle  took  quite  a  while, 
as  it  involved  considerable  detail.  The 
capstan  was  turned  by  means  of  a  drill 
frame  held  in  a  vise.  The  cutting  tool 
was  a  file.  It  was  chucked  by  a  short 
rod  threaded  into  the  base  which  after- 
ward fastened  it  to  the  deck.  The  chain 


plate  was  cut  from  sheet  with  little 
semi-circles  of  wire  soldered  around  the 
forward  side  of  the  openings  and  filed 
smooth.  The  anchors  themselves  were 
made  from  castings  and  were  the  one 
fitting  mentioned  above  not  made  from 
ordinary  stock.  However,  the  writer 
has  since  made  several  anchors  from 
solid  metal  which  were  the  equal  in 
every  way  of  those  on  Lucifer.  The 
cross  cars  were  made  of  wire  with  lit- 
tle wire  rings  soldered  on  and  filed  to 
shape  for  the  balls.  The  shackles  were 
made  of  fine  wire.  The  chain  cable 
was  originally  a  piece  of  eyeglass  chain 
which  is  obtainable  in  several  sizes. 
The  dead-men  or  snubbing  posts  were 
made  of  mahogany  with  brass  pins,  but 
could  be  easily  made 
of  square  rod  and 
polished.  The  shore 
line  leads  were  made 
of  sheet  and  wire, 
but  cutting  from 
solid  would  produce 
a  neater  fitting. 

Port  hole  rims  are 
best  turned  on  a 
lathe,  but  in  the  ab- 
sence of  such  a  ma- 
chine, short  sections 
of  brass  tubing  cut 
square  and  allowed 
to  project  very  slight- 
ly from  the  side 
make  excellent  rims.  The  inside  is 
painted  black.  Railing  stanchions  were 
a  stumbling  block  for  a  long  time,  but 
the  problem  was  finally  solved  by  mak- 
ing them  of  heavy  wire  with  just  the 
end  annealed  and  squeezed  somewhat 
flat  in  the  vise.  The  flattened  end  was 
then  drilled  with  a  fine  drill  and  neatly 
rounded  off.  The  slight  taper  that  full 
size  stanchions  usually  have  is  not 
missed,  but  if  the  builder  has  patience 
enough,  they  may  be  cut  with  file  and 
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emery  before  the  flattening  process.  The 
rail  is  un annealed  wire  stretched  as 
tight  as  it  could  be  pulled  with  pliers. 
Soft  wire  was  first  used,  but  it  stretched 
so  after  being  put  on  as  to  hang  in 
loops  between  the  stanchions. 
The  two  machine  guns  fore  and  aft 


The  signal  bridge  was  made  almost 
entirely  of  wire  soldered  together.  The 
three  strips  of  sheet  through  which  the 
grating  bars  run  must  be  identical,  and 
to  secure  mis  they  were  cut  longer  than 
necessary  and  the  ends  temporarily 
soldered  together  so  that  it  was  only 


This  view  shows  the  deck  plans  of  the  Lucifer 


were  made  of  wire  and  sheet  soldered. 
The  after  one  also  controls  the  twin 
rudders  by  a  simple  system  of  arms  and 
connecting  rods.  This  does  away  with 
any  fitting  for  steering  that  was  not  on 
the  prototype.  The  hatches  to  the  crew's 
quarters  and  to  the  engine  room  were 
made  of  sheet  brass,  the  four  sides  in 
one  piece  and  the  top  another.  They 
are  held  on  by  pinning  through  the 
sides  to  a  block  of  soft  wood  screwed  to 
the  deck. 

The  conning  tower  was  made  of  fair- 
ly heavy  sheet  cut  and  bent  to  shape. 
Before  bending,  the  ports  were  cut  by 
drilling  around  them  and  then  using  a 
cold  chisel  and  finishing  with  a  file. 
The  roof  is  soldered  to  the  under  side 
of  the  angle  formed  by  bending  over 
the  top  of  the  sides.  A  beading  of  wire 
was  soldered  to  the  after  edge  of  the 
sides,  and  a  rim  of  fine  wire  soldered 
around  each  port  This  was  a  lengthy 
process,  but  well  worth  the  trouble,  for 
it  gave  a  finished  appearance  that  was 
otherwise  lacking.  The  tower  was 
pushed  up  through  an  opening  in  the 
deck  house  cut  the  exact  shape  and 
held  by  a  flange  on  the  under  side.  The 
searchlight  was  made  from  a  32  caliber 
pistol  shell  with  the  ventilation  boxes, 
etc,  soldered  on.  The  base  was  made, 
after  much  deliberation,  from  an  old 
collar  button  which  had  the  proper 
shape. 


necessary  to  file  and  drill  one  piece  of 
metal  instead  of  three.  When  they  were 
ready  for  the  bars,  the  surplus  ends 
were  cut  off  and  the  three  pieces  were 
absolutely  alike.  In  soldering  the  bars, 
as  little  solder  as  possible  was  put  on 
the  under  side,  and  the  heat  applied  to 
a  different  bar  and  strip  each  time  so 
as  to  avoid  melting  out  the  rest  The 
railing  is  obviously  of  wire. 

The  mast  is  hard  wood  carefully 
tapered  and  smoothed.  The  tendency 
of  most  amateurs  is  to  get  all  spars  too 
thick,  and  the  boat's  appearance  is  thus 
greatly  marred.  The  diamond  yard 
arm  was  easily  made  of  wire  and  fast- 
ened on  by  bindings  of  very  fine  wire. 

The  skylight  over  the  engine  room 
was  made  similar  to  the  hatches,  with 
the  openings  cut  in  by  the  cold  chisel 
and  file  process.  Celluloid  makes  ex- 
cellent glass.  The  companion  way  slide 
on  the  after  house  was  also  made  much 
the  same  way.  It  was  first  laid  out 
flat  on  paper,  then  the  brass  was  cut 
and  bent  to  shape  and  ends  soldered  in. 

The  three-pounder  mounted  amid- 
ships took  time  and  patience,  but  the 
result  was  altogether  satisfactory.  The 
conical  mount  was  made  of  sheet  with 
the  openings  cut  out  and  a  fine  wire 
rim  soldered  around  each.  Here  again 
the  time  expended  in  this  fussy  job  is 
amply  repaid.  It  was  topped  by  the 
little  drum  which  contains  the  spring 


in  a  well  known  cheap  watch.  This 
drum  has  teeth  in  its  periphery,  and 
forms  part  of  the  pointing  mechanism. 
The  barrel  was  made  of  two  sizes  of 
tubing  with  a  wire  soldered  around  the 
muzzle  to  give  the  bell  shape.  The 
square  breech  was  made  of  sheet  and 
soldered  on.  The  barrel  is  held  in  a 
carriage  made  of  a  large  piece  of  tubing 
cut  away  except  for  a  ring  at  each 
end,  a  lengthwise  strip  down  each  side 
and  a  half  ring  underneath  where  the 
trunnions  come.  The  recoil  cylinders 
were  pieces  of  rod  soldered  to  the  top 
of  this  carriage.  The  carriage  swung 
in  a  fork  made  of  heavy  sheet  soldered 
to  a  disc  which  in  turn  is  free  to  re- 
volve on  top  of  the  conical  mount  A 
pair  of  arms  soldered  on  form  the  bear- 
ings of  the  worm  gear  which  was  made 
by  soldering  a  few  turns  of  fine  wire 
properly  spaced  on  a  heavier  wire  and 
filing  it  to  shape.  The  hand  wheel  was 
a  gear  from  the  same  watch  as  the  top 
of  the  cone,  the  teeth  being  removed. 
The  elevating  mechanism  consists  of  a 
sector  of  another  gear  soldered  to  one 
arm  of  the  fork  and  a  gear  with  pinion 
combined  engaging  this,  and  turning  in 
the  carriage.  The  pointing  and  train- 
ing action  is  rather  delicate  and  will 
not  stand  rough  handling. 

The  strut  for  the  propeller  shaft  was 
cut  out  of  solid  metal,  but  could  be 
easily  built  up  from  a  short  piece  of 
tube  and  some  heavy  sheet.  The  stuff- 
ing box  was  made  on  a  lathe  at  a  later 
time,  but  a  good  one  can  be  made  from 
a  piece  of  tubing  larger  than  the  shaft 
with  a  plug  in  each  end  drilled  to  fit 
the  shaft  This  is  filled  with  grease. 
The  propeller  is  best  made  as  described 
in  a  recent  issue  of  Everyday  Engi- 
neering, by  the  built-up  process. 

I  have  left  the  description  of  the  ven- 
tilators till  the  last,  for  they  are  per- 
haps the  most  perplexing  problem  of  all 
parts.  The  smaller  ones  were  cast  of  a 
zinc-tin  alloy  in  a  plaster  of  pans 
mold,  and  the  two  larger  ones  in  front 
beaten  from  very  soft  thin  copper  over 
an  iron  form,  but  both  these  methods 
have  their  disadvantages  for  the  ama- 
teur. 
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Airplane  Models  and  Wind  Tunnel  Tests 


By  Victor  W.  Page,  M.  S.  A.  E. 


THERE  seems  to  be  an  impression 
on  the  part  of  many  uninformed 
people  that  model  making  is  not 
serious  work  and  that  it  is  chiefly  a 
hobby  or  pastime  indulged  in  by  men 
seeking  mechanical  recreation.  In  many 
lines  of  mechanical  endeavor  model 
making  has  an  unquestioned  practical 
value  and  is  the  means  of  carrying  on 
experiments  with  new  inventions  at 
much  less  cost  and  with  greater  ease 
than  would  be  possible  if  the  experi- 
mental work  was  done  with  full-sized 
mechanism.  Model  making  is  serious 
work  that  calls  for  a  high  degree  of 
mechanical  skill  when  it  is  used  as  an 
adjunct  to  either  scientific  or  mechan- 
ical development. 

Scale  Models  Valuable 

This  is  especially  true  of  the  small 
airplanes  that  are  used  in  wind  tunnel 
tests.  It  has  been  known  for  some  time 
that  experiments  on  scale  models  of  both 
ships  and  aircraft  afforded  a  means  of 
obtaining    valuable    information  on 


tunnel  offers  the  important  advantage 
that  it  is  easier  to  measure  the  forces 
acting  upon  it,  and  to  change  its  posi- 
tion relative  to  the  air  stream  flow  lines 
at  will. 

It  is  not  always  easy  to  apply  results 
obtained  with  models  to  full  size  ma- 
chines, as  tfcere  is  apt  to  be  an  error  in 
the  change  of  co-efficients  when  passing 
from  a  small  to  a  full  scale,  but  ex- 
perience is  of  value  in  this  connection 
as  in  many  others,  and  in  the  majority 
of  cases  the  corrections  necessary  in  ap- 
plying with  tunnel  data  are  known  with 
considerable  accuracy. 

Models  Must  Be  Accurate 

The  models  used,  must  l>e 
made  with  great  precision  and 
of  materials  that  are  not  apt 
to  change  their  shape  appre- 
ciably. For  this  reason,  mod- 
els of  aerofoils  are  usually 
made  of  brass  and  machined 
with  micrometrical  exactness, 
most  experiments  being  made 


Utility  of  Wind  Tunnel 

The  utility  of  a  wind  tunnel  can  be 
appreciated  when  one  is  familiar  with 
the  mass  of  data  that  can  be  obtained 
by  its  use.  It  is  not  possible  to  go  into 
this  subject  to  any  extent  in  an  article 
of  limited  scope,  but  an  example  can 
be  given  that  will  be  understood  easily 
by  all.  As  will  be  apparent  in  accom- 
panying line  drawing,  an  airplane  may 
be  divided  into  two  main  assemblies, 
one  comprising  the  lifting  surfaces;  the 
other,  the  parts  needed  to  carry  the 
motor  and  passengers  and  to  which  the 


View  of  the  model  making  department  of  a  prominent  aircraft  manufacturer  shows  the  importance  attached  to  production  of  accurate 
scale  models  of  airplanes  and  their  components  for  wind  tunnel  tests.    Some  of  the  Curtiss  airplane  and  seaplane  models  produced  and 

various  parts  used  in  trials  are  shown  in  cabinet  at  the  right 


which  the  action  of  full  size  vessels  and 
airplanes  could  be  based.  The  prob- 
lems studied  with  models  relate  chiefly 
to  the  performance  of  a  movable  body 
in  a  fluid,  as  in  naval  architecture 
where  a  small  hull  is  towed  at  various 
speeds  in  a  special  tank  of  water, 
known  as  a  "towing  basin"  or  in  the 
field  of  aeronautical  engineering  where 
a  fixed  model  is  tested  in  a  moving  air 
stream,  the  velocity  of  which  may  be 
varied  as  conditions  demand.  The  sta- 
tionary model  method  used  in  the  wind 


with  18"  by  3"  wings.  Seaplane  hulls, 
fuselage  shapes  and  other  members  of 
that  class  are  made  of  wood,  highly 
polished  and  as  exactly  as  skilled  work- 
men can  produce  them.  A  complete 
airplane  for  tests  calls  for  extremely 
accurate  location  and  assembly  of  the 
various  parts,  as  well  as  precise  repro- 
duction of  the  members  comprising  the 
assembly.  An  error  on  a  1/1 2th  scale 
model  would  be  much  greater  in  the 
calculations  involving  a  full  size  ma- 
chine so  accuracy  is  essential. 


wings  are  attached.  Obviously,  each  of 
these  assemblies  offers  a  definite  resist- 
ance to  forward  movement  of  the  plane 
through  the  air. 

The  non-lifting  parts  offer  a  para- 
sitic resistance  that  should  be  reduced 
to  the  lowest  point,  the  lifting  members 
or  aerofoils  offer  a  resistance  that  is 
utilized  in  part  for  supporting  the  en- 
tire structure  and  which  is  resolved  into 
lift  and  drag  components.  The  aero- 
foil form  should  be  such  that  the  former 
is  as  high  as  possible  and  the  latter  as 
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low  as  can  be  obtained.  The  resistance 
of  an  airplane  varies  with  the  design. 
The  proportionate  parasitic  resistance 
is  about  as  follows:  Fuselage  and 
wings  62  per  cent,  landing  gear  16  per 
cent.,  tail  plane,  fin,  rudder  and  eleva- 
tor 7  per  cent.,  and  wires  struts  and 


changed  several  times  and  finally  a 
form  was  evolved  that  not  only  had  less 
resistance  but  that  contributed  a  certain 
direct  lift  to  help  carry  its  weight  while 
it  was  in  flight.  The  form  that  had  the 
least  air  resistance  was  also  found  to 
be  the  most  efficient  when  planing  on 


Expert  model  maker  at  work  on  miniature  re- 
production  of  nine  cylinder  rotary  airplane 
motor  mounted  at  front  end  of  nacelle  for  twin- 
motored  biplane 

fittings  of  the  wing  structure  15  per 
cent.  The  reduction  of  any  of  these 
items  will  increase  the  efficiency  of  the 
airplane,  i.  e.,  it  will  fly  faster  with 
less  power  without  decreasing  the 
weight  carried. 

By  the  aid  of  the  wind  tunnel  weigh- 
ing mechanism  these  percentages  can 
be  determined  in  pounds  or  fractions 
thereof,  this  enabling  the  designer  to 
figure  the  horsepower  required  to  attain 
a  certain  speed  and  numerous  other 
points  in-  design.  The  complete  air- 
plane may  be  tested  and  its  resistance 
measured  or  any  of  the  parts  may  be 
tried  out  distinct  from  the  assembly 
and  the  influence  of  change  of  form, 
location  or  size  determined.  Loening 
states  that  10  pounds  of  air  resistance 
saved  by  the  better  shaping  of  a  part 
or  placing  it  so  it  will  present  its  best 
angle  to  the  air  will  result  in  a  saving 
in  power  that  will  permit  of  carrying 
70  or  80  pounds  more  weight  on  the 
machine.  Air  resistances  are  measured 
by  supporting  the  body  in  the  air  stream 
and  weighing  its  reaction  to  the  moving 
air,  the  velocity  of  the  air  being  changed 
to  simulate  high  and  low  speed  flight 
conditions. 

As  an  example  of  the  development 
work  possible  with  the  wind  tunnel,  the 
first  trials  of  a  model  seaplane  hull 
showed  that  it  would  offer  considerable 
resistance  without  contributing  any  use- 
ful lift   in  the  air.     Its  shape  was 


nel  installed  in  the  laboratory  of  the 
Curtiss  Engineering  Corporation  at 
Garden  City,  L.  I.,  outlines  a  typical 
apparatus  of  this  nature.  It  consists  of 
three  main  parts,  the  central  one  of 
two  rooms  incorporating  the  two  experi- 
mental chambers.  The  model  is  placed 
in  the  upper  one  through  which  die  air 
stream  passes,  the  measurements  are  re- 
corded in  the  lower  one  which  is  below 
the  air  current.  A  large  horn-shaped 
collector  is  placed  at  one  side,  this  car- 
rying a  cellular  or  honeycomb  partition 
to  straighten  out  the  air  stream  before 
it  passes  around  the  model.  The  dif- 
fuser  is  a  long  discharge  conduit  ex- 
tending from  the  experimental  chamber. 
The  air  flow  is  induced  by  an  aerial 
propeller  12  feet  in  diameter,  driven  by 
a  400  horsepower  Curtiss  airplane  en- 
gine. The  speed  of  the  air  stream  may 
be  varied  from  50  to  over  100  miles 
per  hour.  The  aerodynamic  balance  is 
so  sensitive  that  it  will  measure  forces 
acting  on  the  model  to  1/10,000  part 
of  a  pound.  The  collector  and  diffuser 
conduits  are  built  of  wood  with  external 
framing,  the  experimental  chamber  fol- 

The  modern  airplane  consists  of  two  main  as- 
semblies as  depicted  below  and  resistance  of 
each  must  be  known  m  computing  characteris- 
tics of  the  design  and  power  needed  for  flight 
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the  water  in  starting  a  flight  and  more  lows  the  usual  light  wood  building  con- 
effective  in  landing.  struction.   The  size  of  the  tunnel  can 
Typical  Wind  Tunnel  be  readily  estimated  from  the  illustra- 
The  sectional  view  of  the  wind  tun-  tions. 
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Mounting  Models  for  Test 

There  is  no  more  difficult  part  of  an 
investigation  into  the  forces  acting  on 
a  model  than  the  increase  of  resistance 
due  to  the  supports.  The  difficulty  de- 
pends on  the  kind  of  model  tested.  If 
the  resistance  of  a  sphere,  or  a  square 
plate  in  normal  presentation,  was  be- 
ing investigated,  it  is  unlikely  that  any 
appreciable  error  would  be  introduced 
by  the  assumption 
that  the  correction  to 
be  applied  is  a  given 
measurement  of  the 
resistance  of  the  sup- 
ports in  the  absence 
of  the  model.  In 
the  measurement  of 
the  resistance  of  a 
"streamline"  body, 
however,  an  entirely 
different  state  of  af- 
fairs exists.  The  re- 
sistance of  an  air- 
ship model  6  ft. 
long  and  0.5  ft.  in 
diameter  is  in  some 
cases  only  about 
l/100th  of  that  of 
a  square  plate  whose 
area  is  equal  to  that 
of   the  maximum 


thought  would  appear  too  heavy  to  per- 
mit accurate  measurements,  but  it  is 
extremely  sensitive.  The  balance  con- 
sists of  two  main  parts,  the  lower  of 
which  carries  the  weighing  arms  and 
moment  apparatus,  and  the  upper 
which  projects  upward  through  the  floor 
of  the  experimental  chamber  and  carries 
the  model  under  test.  The  upper  part 
of  the  balance  can  be  turned  upon  the 
lower  one,  and  the  model  thus  rotated 


the  adjustment,  and  the  weighing  arms 
are  accurately  counterbalanced  to  se- 
cure maximum  sensitiveness  of  measure- 
ments. 

The  wind  tunnel  is  not  only  valuable 
in  measuring  resistance  to  flight  but  it 
also  gives  valuable  information  relative 
to  balance  and  stability,  location  and 
angle  of  incidence  of  aerofoils,  stream- 
line fuselage  forms  and  effect  of  con- 
trols. Much  of  the  development  noted  in 
modern  aeronautical 
engineering  can  be 
attributed  to  wind 
tunnel  experimenta- 
tion. 

By  testing  models, 
the  great  expense  en- 
tailed in  construct- 
ing full  size  ma- 
chines that  might  not 
be  successful  after 
completion  and  the 
waste  of  time  inci- 
dental to  this  meth- 
od is  eliminated. 
The  expense  in- 
volved is  but  a  frac- 
tion of  that  called 
for  by  the  old  "rule 
of  thumb"  system 
and  lives  of  valuable 
test  pilots  are  saved. 


The  wind  tunnel  of  the  Curtiss  Engineering  Corporation  is  a  good  example  of  this  important  apparatus  for  studying  aerodynamics 
in  the  laboratory.  The  views  at  the  top  show  how  the  model  is  supported  by  the  weighing  mechanism  in  front  of  the  honey- 
comb arrangement  used  to  straighten  out  the  air  stream.   The  other  view  gives  a  good  idea  of  the  size  of  the  discharge  opening 

of  the  diffuser 


cross-section  of  the  airship  model. 
Even  though  such  a  model  is  supported 
on  a  spindle  about  0.3  in.  in  diameter, 
an  error  amounting  in  some  cases  to  as 
much  as  20  per  cent,  of  the  model  re- 
sistance would  be  introduced  if  this 
method  of  measuring  spindle  resistance 
were  adopted.  In  the  test  of  some 
models,  several  alternative  methods  of 
test  are  available.  Thus  in  experiments 
with  aerofoils  the  method  which  is 
sometimes  adopted  is  to  mount  the 
model  with  its  span  vertical  on  a  spin- 
dle screwed  into  its  end. 

Weighing  Mechanism 
The  weighing  mechanism  is  very  sub- 
stantial in  construction  and  on  first 


through  any  desired  angle  about  the 
vertical  axis  from  outside  the  channel, 
and  without  stopping  the  wind. 

The  balance  is  supported  on  a  single 
point  resting  in  a  hollow  cone.  This 
cone  is  rigidly  fixed  to  a  heavy  casting, 
which  is  firmly  bolted  to  a  bed  and  is 
perfectly  free  from  contact  with  the 
channel  itself.  The  support  is  at  the 
intersection  of  the  center  lines  of  the 
two  weighing  arms,  which  are  set  along 
and  normal  to  the  wind  direction.  The 
balance  has  three  degrees  of  freedom, 
and  is  arranged  in  such  a  manner  that 
moments  can  be  measured  about  the 
center  line  of  each  arm  and  about  the 
vertical  axis  of  the  balance.  A  jockey 
weight  is  provided  on  each  beam  for 


A  curious  application  of  the  Wheat- 
stone  bridge  to  giving  the  depth  of  wa- 
ter or  fuel  in  airplane  tanks  has  been 
proposed.  Two  wires  are  inclosed  in  a 
tube  immersed  in  the  tank.  The  liquid 
in  the  tank  has  access  to  one  of  them 
only.  Each  wire  is  in  circuit  in  its  own 
arm  of  the  bridge.  The  liquid  operates 
to  cool  the  wire  to  which  it  has  access, 
thus  keeping  down  its  resistance,  and  as 
this  cooling  action  is  greater  or  less  as 
the  wire  is  more  or  less  immersed  in  the 
liquid  the  galvanometer  and  connections 
are  calibrated  to  give  the  depth  of  fluid 
in  the  tank.  The  higher  die  level  of 
the  liquid  the  greater  will  the  cooling 
effect  be  and  lower  the  resistance. 
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Mechanical  and  Optical  Pyrometers 

By  Joseph  Stanley 


PYROMETtRS  used  for  measur- 
ing temperatures  up  to  1 ,500  deg. 
F.  may  be  of  the  expanding  ele- 
ment type,  the  actuating  or  heat-record- 
ing element  being  a  rod  of  graphite  or 
copper  contained  in  a  steel  tube.  The 
lower  end  of  this  member  is  securely 
held  while  the  upper  end  can  move  as 
the  rod  lengthens  out  under  the  influ- 
ence of  the  heat.  The  degree  of  ex- 
pansion varies  directly  as  die  increase 
in  temperature  and  the  greater  the  heat 
the  more  the  rod  lengthens  out.  This 
movement  is  transmitted  to  a  pointer 
by  suitable  mechanism 
and  the  scale  calibrated 
in  degrees  centigrade  or 
Fahrenheit  or  both,  as 
desired. 

While  both  the  metal 
case  and  copper  rod  ex- 
pand from  the  heat,  the 
copper  has  a  much 
greater  co-efficient  of 
expansion  than  the  case 
so  its  lengthening  will 
produce  a  movement  of 
the  needle  through  suit- 
able multiplying  gear, 
as  shown  in  accom- 
panying illustration. 
Other  types  depend 
upon  the  expansion  of 
mercury,  still  others  on 
the  principle  of  the 
Bourdon  spring  tube 
used  in  measuring  air, 
steam  and  other  fluid 
pressures. 


The  Pyroscope  and  Its  Use 
Certain  drawbacks  had  been  enough 
to  prevent  the  optical  pyrometer  from 
coming  into  practical  use  until  the  pyro- 
scope was  introduced  in  1910.  This 
instrument  does  not  employ  prisms 
made  of  rare  and  costly  minerals,  or 
electric  apparatus  of  great  delicacy.  A 
plain  oil  lamp  is  used,  which  gives  the 
desired  constancy  in  a  much  better  way. 
The  optical  arrangement  shown  at  Fig. 
.i  is  of  admirable  simplicity  and  so  de- 
signed as  to  endure  rough  usage  under 
the  conditions  which  these  instruments 


■  Dial 


Case 


Spring, 


Pointer 


Toggle  Rod' 
6uide  Ping^ 
SieelTube-- 


Hovement— 

Multiplying 
Pinion 


Fir«  End 


Expanding  Rod  Type 

If  one  refers  to  the 
illustration,  Fig.  1,  the 
interior  construction  of 
an  expanding  rod  type 
will  be  easily  under- 
stood. The  relatively 
slight  movement  of  the 
rod  will  be  multiplied 
by  the  segment  and 
pinion  gearing  actuat- 
ing the  pointer  shaft 
The  end  of  the  expand- 
ing copper  rod  is  cupped  out  and  a 
short  toggle  rod  pointed  at  both  ends 
is  used  to  join  the  cupped  lever  on  the 
toothed  segment  to  the  rod  end.  The 
parts  are  held  in  contact  by  a  coil 
spring  so  there  will  be  no  lost  motion 
and  all  rod  movement,  either  on  ex- 
pansion or  contraction  will  be  trans- 
mitted to  the  segment,  from  there  to 
the  pinion  and  then  to  the  pointer.  The 
gearing  is  such  that  the  oscillating  mo- 
tion of  the  segment  imparts  almost  a 
complete  rotation  to  the  pointer  shaft. 
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Fig.  1 — Diagrams  showing  details  oj  mechanical  pyrometer  outlines  important 
parts  and  their  relation  to  each  other 


have  to  be  applied,  as  in  foundries, 
steel  mills,  forge  shops  and  heat-treat- 
ing departments  specially  in  the  pres- 
ence of  corrosive  atmosphere. 

The  personal  element  often  thought 
to  be  a  serious  objection  in  the  use  of 
optical  pyrometers,  is  of  little  or  no 
importance.  The  principle  used  is  one 
to  compare  light  intensities.  Although 
in  the  type  A  pyroscope  the  natural  heat 
colors  are  shown,  which  is  an  advantage 
in  general  practice,  the  color  is  npt  a 
factor  -upon  which  successful  reading 


depends.  A  color-blind  person,  there- 
fore, can  read  temperatures  as  well  as 
one  having  normal  eyesight,  likewise  if 
a  green  or  blue  glass  be  interposed  be- 
tween the  eye,  the  pyroscope  and  the 
heated  metal,  faithful  temperature  read- 
ings can  still  be  obtained.  This  is  be- 
cause, as  before  stated,  readings  ulti- 
mately depend  upon  comparison  of  light 
intensity. 

The  use  of  such  an  instrument  is  a 
great  advantage  and  its  low  price  makes 
it  possible  for  small  shops  that  could 
not  profitably  install  an  electric  pyrom- 
eter outfit  to  carry  on 
heat-treatments  with 
much  greater  accuracy 
than  possible  when  col- 
ors are  gauged  with  die 
unaided  eye.  Two 
scales  are  provided,  one 
reading  from  1,200 
deg.  F.  to  2,100  de- 
grees, the  other  read- 
ing from  2,000  deg.  F. 
to  3,000  degrees. 

Optical  Pyrometer 
Easily  Read 

The  method  of  oper- 
ation is  very  simple 
and  easily  grasped  by 
the  practical  mechanic. 
Ordinary  kerosene  oil 
is  put  in  the  container 
of  the  lamp.  Open 
glass  door  B,  Fig.  2, 
and  light  the  wick  as 
in  any  ordinary  lamp 
and  adjust  flame  to 
normal  height  (about 
•)4  inch)  by  the  knob 
K.  Have  flame  low 
until  wick  is  warmed 
up,  then  set  as  above. 
The  variations  of  the 
flame  cannot  affect  the 
readings  unless  entirely 
too  low  to  cover  re- 
flector R  or  high 
enough  to  smoke.  The 
instrument  is  now 
ready  for  work.  By 
looking  at  the  hot  metals,  etc.,  through 
eye-piece  C,  one  will  clearly  see  the 
object  the  same  as  through  a  telescope. 

Focus  by  turning  knurled  ring  E. 
Next  turn  knob  F,  which  works  the 
colored  diaphragm  and  controls  the  light 
intensity  of  the  comparison  reflector  R 
until  practically  no  difference  can  be 
seen  between  redness  of.  •said  reflector 
and  the  work.  You  can  best  teft  this 
by  going  a  shade  higher  or  lower  until 
balanced.  Now  took  at  indicator  H 
on  graduated  rdftlm  G  and  take*he  tem- 
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perature  reading.  If  it  is  desired  to 
set  the  instrument  at  a  given  tempera- 
ture, figure  so  that-  the  work  can  be 
all  heated  up  to  a  certain  degree,  then 
lock  by  the  set  screw  M. 

The  telescope  can  be  used  in  any 
desired  position  on  its  pivot.  All  fine 
lenses  are  protected  by  glass  shields, 
which,  when  broken, 
can  be  replaced  at 
trifling  cost.  To  clean 
the  glass  facing  the 
lamp,  which  through 
carelessness  may  take 
on  dust  or  soot,  release 
set  screw  I,  and  pull 
out  by  drum  G,  and 
wipe  with  a  clean  rag 
or  chamois  skin.  Any 
soot  accumulating  in 
chimney  can  be  re- 
moved by  turning  cap 
J  and  at  the  same  time 
pulling  up  and  remov- 
ing it. 


High  Candlepower 
Projectors 

PREVIOUS  attempts  to  improve  the 
efficiency  of  projectors  have  been  in 
the  direction  of  optical  effect.  A  Ger- 
man experimenter  has  augmented  the 
specific    surface    luminosity    of  the 


Fig.  2- 


Locotractors  in 
South  Africa 

A CONTEMPOR- 
ARY states  that 
owing  to  the  high  cost 
of  operating  the  usual 
forms  of  motor  truck 
in  South  Africa,  a 
modification  of  the 
truck  tractor  is  being 
used  in  a  way  that 
promises  both  cheap 
and  efficient  transport. 
Roads  are  very  poor  and  dur- 
ing the  rainy  season  are  often 
impassable.  The  light  rail- 
way is  advocated  as  the  solu- 
tion and  suitable  motive  power 
is  believed  to  have  been  defin- 
itely discovered  in  a  gasoline 
locotractor,  a  special  form  of 
machine  intended  to  take  the 
place  of  the  locomotive  on 
pioneer  light  railways.  When 
the  usual  railroad  system  is 
followed,  a  ballasted  bed  and 
heavy  rails  are  needed  to  carry 
a  locomotive  of  usual  con- 
struction and  the  railroad  cost 
per  mile  is  very  high.  The 
locotraction  system  uses  load- 
carrying  cars  running  wholly 
upon  rails.  The  guiding  por- 
tion of  the  locotractor  also 
runs  on  the  rails,  but  the  driv- 
ing wheels,  shod  with  solid 
rubber  tires,  run  on  prepared 
strips  of  road  metal  on  each 
side  of  the  railway  track  and 
have  greater  traction,  thus  for 
a  given  horsepower  and  weight 
the  iiauling  power  is  stated  to 
be  four  times  as  great  as  with 
ordinary  locomotives  having 
driving  wheels  running 
tracks. 


fyep/ece-' 


Standard 


-The  Shore  pyroscope,  an  instrument  for  determining  degree  of  high  tern 
peratures  by  optical  means 


Kerosene  Uuap 

R  =  Comparison  Reflector 


searchlight  arc-lamp  and  has  been  able 
to  attain  a  searchlight  efficiency  of  five 
times  that  formerly  obtained  with  the 
same  current  consumption  and  optical 
arrangements. 

Instead  of  using  the  ordinary  38-mm. 
diameter  pure  carbons,  he  employed 
high-efficiency   carbons    16   mm.  in 
diameter.  The  negative 
carbon   is  placed 
obliquely  upward  op- 
posite the  horizontal 
positive,  which  is  1 1 
mm.  in  diameter.  The 
carbon  ends  are  played 
upon  by  a  flat  spirit 
flame  which  cools  the 
incandescent   ends  of 
the  carbon,  as  the  pas- 
sage of  the  current  is 
no  longer  limited  to  the 
ends  but  reaches  the 
inner  parts  of  the  car- 
bons.   This  causes  a 
considerable*  increase  in 
the  temperature  of  the 
carbon  crater,  and  the 
latter  burns  very  deeply 
into  the  thin  carbon 
rod,   giving  a  small, 
round,  and  intensely 
bright  crater  opening 
which,  when  projected, 
appears  as  a  circular 
luminous  disk  and  has 
a  much  higher  specific 
luminous  intensity  than 
the  usual  large  but  flat 
crater  in  the  ordinary 
type  of  searchlight. 
The  energy  consumption  is 
much  better,  as  the  voltage 
with  a  current  of  150  amp.  is 
not  60  volts  as  ordinarily  but 
reaches  75  to  80  volts.  The 
carbons  are  kept  in  constant 
rotation  by  a  small  electric 
motor  to  ensure  even  burning. 
To  keep  the  crater  of  the  posi- 
tive carbon  in  the  focus  of  the 
parabolic  mirror  the  carbon  is 
displaced  by  an  electromag- 
netic device  with  the  aid  of  a 
selenium   cell.  Experiments 
show  the  light  intensity  of 
such    searchlights   to  attain 
500,000,000  candlepower.  The 
new  system  makes  it  possible 
to  construct  very  compact  pro- 
jectors of  high  power. 


on 


Fig.  3 — Diagram  showing  arrangement  of  lens,  lamp  flame  and 
comparison  reflector  in  Shore  pyroscope 


Sheet  copper  was  first 
made  in  America  at  Canton, 
Mass.,  in  1801,  by  Colonel 
Revere.  The  first  founder  who 
worked  in  brass  in  America 
was  Joseph  Jenks,  who  made 
brass  and  iron  at  Lynn,  Mass.. 
in  1646.  In  1653  silver  coins 
were  cast  in  Massachusetts. 
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PLATE  ONE 


and  glue  are  the  proper  materials  to  use 
to  make  a  satisfactory  joint. 

In  covering  a  plane  or  tail  the.  quick- 
est and  best  way  in  my  experience  is  to 
glue  the  cloth  or  bamboo  fibre  paper  to 
the  frame  and  allow  to  dry.  Then  give 
the  covering  one  or  two  coats  of  Aero 
Varnish  or  "dope,"  which  strengthens 
the  surface  and  makes  it  taut  and 
smooth.  The  fuselages,  elevators,  rud- 
ders, etc.,  are  covered  in  the  same  man- 
ner. The  dope  is  easily  applied  in  thin 
coats  with  an  ordinary  brush. 

The  propellers  in  all  cases  must  be 
as  near  perfect  as  possible  as  regards 
balance,  and  should  turn  in  their  bear- 
ings with  minimum  friction.  Bearings 
must  be  accurately  made,  strong  and 
light,  also  well  oiled  when  model  is  in 
use.  Wherever  possible  the  propellers 
are  protected  by  skids,  which  also 
enable  the  model  to  raise  from  the 
ground  when  wheels  are  attached. 

Various  Methods  of  Wing  Construction 

Plate  One  shows  construction  of 
bamboo  and  wood  planes,  both  single 


Notes  on  Model  Airplane 
Construction 

By  H.  C.  Ellis 

THE  flying  qualities  of  any  model, 
particularly  a  racer,  depend  on 
the  methods  and  thoroughness  in 
design  and  construction  as  well  as  the 
workmanship.  The  model  must  be 
able  to  withstand  very  hard  knocks  and 
yet  be  light.  The  only  way  such  a 
model  can  be  turned  out  is  by  a  good 
knowledge  of  the  materials  used  and 
how  to  fasten  them  strongly  together. 

All  wood  must  be  straight  grained 
and  light,  the  frames,  fuselages  and 
spars  being  of  spruce  or  cypress*.  All 
parts  possible  should  be  made  from 
split  bamboo,  which  is  the  best  ma- 
terial for  ribs,  skids,  braces,  etc.  It 
is  easily  split  with  a  knife  and  should 
always  be  joined  together  by  binding 
with  strong  fine  linen  thread  and  cover- 
ing with  glue.  Nails  should  never  be 
used  on  bamboo.  Bending  is  always 
accomplished  by  steaming  the  material 
while  working  it.  Reed  and  rattan 
are  worked  the  same  as  bamboo  and 
used  for  skids,  planes,  rudders,  etc. 

All  metal  parts  should  be  small  and 
light  as  possible,  yet  strong.  Steel  is 
considered  the  best  and  strongest  by 
many  for  any  metal  part  of  a  model, 
but  brass  and  aluminum  have  their  re- 
spective uses  also.  Small  flat  or  round 
nose  pliers  are  very  useful  in  handling 
sheet  metal  and  wires.  In  joining  parts 
of  the  same  material,  the  metals  must 
be  soldered  wherever  possible.  When 
joined  to  wood  or  bamboo,  .strong  thread 
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and  double  surfaced,  showing  methods 
of  joining  parts.  The  single  surfaced 
wings,  being  lighter  and  much  easier  to 
assemble  than  other  kinds,  have  found 
favor  almost  universally  with  the  aero- 


The  illustration  at  Fig.  G,  Plate  One, 
shows  method  of  joining  ribs  to  enter- 
ing and  trailing  edge  strips,  and  is  self- 
explanatory.  Many  different  shapes 
and  sizes  of  fittings,  cut  from  the  sheet 


h- 


f — *  ;  L  1 1„] 


Bind  with 
Thread  "\ 


Detachable  Fastener 
A 


Single  Propeller  Rear  Hook 


Bent  End 


*©" 

Double  Propeller 
Front  Hook 
C 

Showing  how  they  are  fastened 

.-■MotorStick  -Proaeller  Shaft 


Lock 
NuU 


Clamp 
(Washer 


"Threaded 
Shaft 


■MotorHook  :Benfint0 
Propeller  Hub 
•Propeller  Shaft  Bearing 
Type  No.  D 


Type  No. E  '(s/Ue  and 
Wood  Block  Hangers  Bindwith 
and  Propeller  Shafts  Thread 


Type  No.  F 


Aluminum  Propeller  Hangers 


Type  No.G 


Lugs  to  drive 
■'Propeller  positive,'/ 


Clomp  Nut 


'Rubber  Tubing  to 
keep  motors  from 
cutting  through. 


Aluminum  Strip, 


Channel  to  ' 
fit  Shaft 

'Bearing 


Location  Flange-, 


Turned  Bearings 


K 

PLATE  THREE 


plane  flyers.  The  simplest  type  of 
plane  is  shown  at  A;  this  consists  of 
two  strips  of  equal  size  for  the  edges  of 
the  frame,  joined  by  the  required  num- 
ber of  ribs,  usually  equal  distances 
apart.  B  illustrates  a  single-surfaced 
plane.  The  Fpar,  as  will  be  noticed,  is 
placed  above  the  ribs,  the  entering  and 
trailing  edge  strips  below.  C  gives  a 
good  idea  of  trailing  knife  edges  which 
are  always  more  or  less  flexible. 

At  D,  the  correct  method  of  con- 
struction to  secure  light  and  strong 
double  surface  frames  is  compared  with 
the  old,  heavy  style  which,  generally 
speaking,  caused  that  class  of  support- 
ing surface  to  be  labeled  "too  weighty." 
A  two  spar,  double  surfaced  wing  with 
a  trailing  knife  edge  as  at  E  is  the 
most  satisfactory  wing  as  regards  effi- 
ciency. An  alternative  method  of  wing 
building  is  given  at  F,  which  is  the 
semi-double  surfaced  plane. 


aluminum  or  brass  are  used  to  a  certain 
extent,  being  bound  to  the  wood  mem- 
bers and  then  glued  as  in  H. 

Plate  Two  clearly  shows  a  variety  of 
parts,  at  (A)  built-up  fuselage  for  scale 


(L)  cross  joint,  (M)  butt  joint  of  frame 
and  propeller  spar.  All  these  details 
can  be  easily  understood  by  the  reader 
interested  in  such  matters. 

Plate  Three,  Figs.  A,  B  and  C,  show 
different  types  of  motor  hooks  and  how 
they  are  fastened  to  the  motor  stick. 
Sketches  at  D  and  E  show  types  of 
wood  block  propeller  shaft  bearing 
hangers  and  propeller  shafts.  Figs.  F 
and  G  show  two  types  of  aluminum 
propeller  hangers,  the  forms  being  sim- 
ple, light  and  practical  and  capable  of 
easy  duplication  by  the  model  maker. 
There  is  perhaps  no  other  part  that  is 
so  necessary  to  secure  good  success  with 
a  model  as  the  bearings  and  shafts.  All 
the  strain  or  pull  of  the  twisted  strands 
of  the  rubber  motor  comes  directly  on 
the  bearings,  and  they  must  be  made 
strong  and  assembled  to  turn  with  as 
little  friction  as  possible.  Small  ball- 
bearing shafts  have  been  found  of  little 
value  for  flying  models.  The  best  all- 
round  shaft  and  bearing  is  shown  in 
Plate  Three,  Fig.  H.  The  diagram  at 
Fig.  I  shows  bearing  used  for  light 
racing  models.  That  at  Fig.  J  shows  a 
wooden  bearing  block  as  used  in  the  as- 
sembly at  A.  Fig.  K  shows  a  solid 
turned  bearing  that  is  used  in  type  E 
propeller. 

Plate  Four  shows  sections  that  give 
sizes  of  wood,  bamboo  and  rattan  which 
have  been  found  most  satisfactory  in 
the  construction  of  model  aeroplanes. 


Making  Granulated  Brazing 
Spelter 

— There  are  two  common  methods  of 
preparing  brazing  "spelter",  one  by 
pouring  die  molten  alloy  into  a  tank  of 
water  and  the  other  by  breaking  up 
heated  bars  in  a  mortar.  In  either  case 
the  alloy  is  carefully  made  in  graphite 
crucibles,  there  being  no  difference  in 
this  part  of  the  work,  while  the  dross 
is  very  carefully  skimmed  off  the  metal 
surface  before  pouring.  In  the  "wet" 
process  the  molten  metal  is  poured 
through  a  sieve  of  suitable  mesh  into  a 
tank  and  when  enough  has  been  poured, 
the  water  is  drained  off  and  the  metal 
dried  and  graded  for  size  through  wire 
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model,  (B)  rib,  (C)  propeller  hanger, 
(D)  shaft  and  bearing,  (E)  wire  skid 
for  front  of  machine,  (F)  splice,  (G) 
butt  joint,  lashed,  (H)  bearing  spar 
and  bearings  attached  in  place  on 
frame,  (I)  bearing  block,  (J)  double 
frame  hook,  (K)  bamboo  skid  for  rear, 


sieves.  In  the  dry  process,  the  metal 
is  formed  into  bars  which  are  heated 
to  the  granulating  temperature  and  then 
smashed  up  in  an  iron  mortar  with  a 
heavy  pestle  of  the  same  material,  re- 
heating being  done  as  necessary.  Grad- 
ing is  the  same  as  in  the  first  process. 
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A  Sawing  Attachment  for  a  Bench  Lathe 

By  Joseph  Dante,  Jr. 


THERE  are  many  model  makers 
who  are  making  boats,  railway 
cars,  wooden  models,  etc.,  that 
have  a  bench  lathe  and  use  it  for  wood 
turning  also.  Herewith  is  a  descrip- 
tion of  a  small  scroll  saw  which  is  in- 
tended for  fine  wood  work  and  which 
will  make  a  handy  addition  to  the 
model  engineer's  shop.  The  design  is 
simple  and  requires  but  a  few  patterns. 
The  attachment  is  run  from  the  spindle 
of  a  lathe  using  a  plate  to  drive  the 
machine,  or,  if  the  builder  wishes,  he 
can  construct  a  small  side  bracket  and 
make  a  pulley  for  the  same.  This  will 
make  the  machine  a  unit  by  itself. 
Note  that  the  assembled  drawing  has 
all  the  parts  marked  with  letters.  The 
same  also  applies  to  the  details.  Fol- 
lowing is  a  description  of  the  parts: 

Part  A.  The  base  is  cast  iron.  The 
first  operation  is  to  surface  the  bottom 
as  per  drawing.  After  this  is  done, 
drill  a  ft  in.  hole,  drill  set  screw  hole 
and  tap  ft  in.  A  slot  is  then  cut  for 
the  clamp  bolt. 

Parts  B  and  C.  The  upper  and  low- 
er brackets  are  cast  iron.  These  two 
blocks  should  be  drilled  in  pairs  so  as 
to  insure  perfect  aligning  of  holes.  In 
part  B,  drill  a  hole  and  tap  %  in.  The 
set  screw  for  this  hole  should  have  a 
tit  on  one  end  3/16  in.  in  diameter  so 
as  to  fit  in  the  spline  in  the  spindle  rod 
and  keep  same  in  position.  The  set 
screw  should  hare  a  very  tight  fit  so 
that  it  will  not  work  loose  while  run- 
ning. 

Part  D.  The  driving  block  is  cast 
iron.  Mill  5/16  in.  The  slot  is  5/16  in. 
deep.  If  a  milling  machine  is  not  at 
hand,  a  5/16  in.  hole  can  be  drilled 
and  men  broken  open  on  the  side.  An 
operation  of  this  kind  may  be  recalled 
in  an  article  published  in  this  paper 
on  Speedy,  Jr.  steam  engine.  Drill  a 
>2  in.  hole  and  tap  %  in.  for  set  screw. 

Part  E.  This  is  the  driving  plate 
and  is  cast  in  iron.  A  y$  in.  hole  is 
drilled  in  the  center  and  at  a  ft  in. 
radius  from  the  center  plate.  Another 
hole  is  drilled  to  accommodate  a  5/16 
in.  pin.  When  the  stud  is  put  in  place 
a  1/16  in.  hole  is  drilled  through  the 
periphery  of  the  disc  through  the  stud. 
Into  this  1/16  in.  hole  a  pin  is  placed. 
The  driving  plate  is  2  in.  in  diameter 
as  noted  on  the  drawing  and  it  should 
also  be  case  hardened  to  prevent  wear. 
In  the  ft  in.  center  hole  a  No.  1  Morse 
taper  shank  is  driven. 

Part  P.  This  is  the  table  bracket 
and  it  should  be  cast  in  iron  like  the 
rest  of  the  parts.  A  ft-  in.  hole  is 
drilled  in  its  center.  A  %  hi-  hole  is 
drilled  into  this  and  tapped  to  receive 


Member  A.S.E.E. 

a  set  screw.  Four  holes  are  then  drilled 
as  shown  at  a  13/16  in.  radius  to  re- 
ceive wood  screws.  These  four  holes 
are  countersunk 

Part  G.  This  is  the  saw  bracket.  A 
Y*  in.  hole  is  drilled  .002  in.  oversize 
so  as  to  have  a  pressed  fit  on  the  end 
of  the  spindle.  A  %  in.  pin  hole  is 
also  drilled  in  this  member.  The 
bracket  is  not  pinned  to  the  spindle 


until  the  saw  frame  is  made.  The 
screw  holes  should  be  transferred  from 
the  saw  frame  to  the  bracket.  The  as- 
sembled view  shows  to  which  side  the 
saw  frame  is  located.  % 

Part  H.  The  wood  table  used  is  6 
ins.  in  diameter,  ft  in.  thick  with  a 
2  in.  recess,  in.  deep,  to  accommo- 
date the  bracket  F.  Drill  a  l/2  in. 
hole  for  the  saw  through  the  table. 

Part  I.  The  saw  frame  is  made  of 
Y2  in.  square  cold  rolled  steel  bent  as 
shown  in  the  drawing.  The  two  Ya  in. 
holes  are  for  screws  and  they  should  be 
transferred  from  this  to  the  spindle 
bracket  which  has  two  Y\  in.  tapped 
holes  on  a      in.  radius. 


Part  J.  This  is  the  lower  saw  stud 
and  it  should  have  a  pressed  fit  in  the 
saw  frame,  a  1/16  in.  pin  hole  being 
drilled  completely  through  as  shown. 
A  ft  in.  pin  is  used  for  holding  the 
saw  in  place. 

'  Part  K.  This  is  the  upper  stud  and 
one  end  is  filed  half  way  as  shown  and 
a  ft  in.  pin  is  used  for  holding  the 
saw.  This  also  applies  to  Part  J. 


Parts  M  and  N.  M  and  N  are  the 
column  and  spindle  rods  and  they  are 
made  from  cold  rolled  steel  stock  with 
a  bright  finish. 

The  saws  used  on  the  small  sawing 
attachment  can  be  purchased  at  any 
hardware  store  and  they  are  what  is 
known  as  6  in.  coping  saws.  The  saws 
have  looped  ends  which  are  very  con- 
venient for  holding  them  to  the  saw 
frame.  The  price  for  these  saws  range 
from  12  cents  to  45  cents  per  dozen. 

The  capacity  of  the  sawing  attach- 
ment can  be  increased  by  making  the 
Part  I  (shown  in  the  drawing  on  this 
page)  larger.  Larger  saw  blades  must 
then  be  used. 
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Fitting  Gas  Engine  Piston  Rings 

By  Victor  W.  Page,  M.  S.  A.  E. 


AS  all  gas  engine  pistons  must  be 
/~\  free  to  move  up  and  down  in  the 
cylinder  with  minimum  friction 
it  is  evident  that  to  allow  for  heating 
and  expansion  they  must  be  less  in  di- 
ameter than  the  bore  of  the  cylinder. 
The  amount  of  freedom  or  clearance 


It  has  theoretical  advantages  in  that  it 
is  supposed  to  make  a  tighter  joint  than 
the  other  form,  as  it  is  claimed  its  ex- 
pansion due  to  heat  is  more  uniform. 
The  piston  rings  must  be  split  in  order 
that  they  may  be  sprung  in  place  in  the 
piston  grooves  and  also  that  they  can 


Fig.  1— Concentric  ring  at  A,  eccentric  ring  at  B.   The  lap  joint  shown  at  C  is  widely  used 
as  is  the  diagonal  cut  at  E.  The  straight  butt  joint  at  D  should  be  utUhed  with  pinned  rings 
and  is  seldom  employed  at  the  present  time 


provided  varies  with  the  construction  of 
the  engine,  but  it  is  usual  to  provide 
from  .005  to  .010  of  an  inch  to  com- 
pensate for  the  expansion  of  the  piston, 
due  to  heat  and  also  to  leave  sufficient 
clearance  for  the  introduction  of  lubri- 
cant between  the  working  surfaces  in 
automobile  motors.  Obviously,  if  the 
piston  were  not  provided  with  packing 
rings,  this  amount  of  clearance  would 
enable  a  portion  of  the  gases  produced 
when  the  charge  is  exploded  to  escape 
by  it  into  the  engine  crank  case. 

The  packing  members  or  piston 
rings,  as  they  are  called,  are  split  rings 
of  cast  iron  or  steel  which  are  sprung 
into  suitable  grooves  machined  on  the 
exterior  of  the  piston,  three  or  four  of 
these  being  the  usual  number  supplied 
if  they  are  the  simple  form,  though 
three  or  four  light  steel  rings  may  be 
used  in  each  groove  if  multiple  rings 
are  employed.  These  have  sufficient 
elasticity  so  that  they  bear  tightly 
against  the  cylinder  wall  and  thus  make 
a  gas-tight  joint.  Owing  to  the  limited 
amount  of  surface  in  contact  with  the 
cylinder  wall,  the  liberal  use  of  lubri- 
cating oil,  and  the  elasticity  of  the  split 
rings  the  amount  of  friction  resulting 
from  the  contact  of  properly  fitted  rings 
and  the  cylinder  is  not  of  enough  mo- 
ment to  cause  any  damage  and  the  pis- 
ton is  free  to  slide  up  and  down  in  the 
cylinder  bore. 

These  rings  are  made  in  two  forms 
as  outlined  at  Fig.  1.  The  design  shown 
at  A  is  termed  a  "concentric  ring"  be- 
cause the  inner  circle  is  concentric  with 
the  outer  one  and  the  ring  is  of  uniform 
thickness  at  all  points.  The  ring  shown 
at  B  is  called  an  "eccentric  ring,"  and 
it  fe  thicker  at  one  part  than  the  other. 


expand  to  conform  to  the  cylinder  bore 
curvature,  the  types  of  split  joints  com- 
monly used,  being  as  outlined  at  C,  D 
and  E,  Fig.  1.  The  butt  joint  at  D  is 
seldom  used  now. 

In  order  to  avoid  the  leakage  that  is 
present  with  simple  rings  a  number  of 
compound  rings  of  various  types  have 
been  offered  on  the  open  market  and 
some  have  been  adopted  by  engine 
builders.  Various  designs  of  this  na- 
ture are  shown  at  Fig.  2.    The  con- 


If  gas  has  been  blowing  by  the  ring 
or  if  these  members  have  not  been  fit- 
ting the  cylinder  properly  the  points 
where  the  gas  has  passed  will  be  evi- 
denced by  burnt,  brown  or  roughened 
portions  of  the  polished  surface  of  the 
piston  and  rings.  The  point  where  this 
discoloration  will  be  noticed  more  often 
is  at  the  thin  end  of  an  eccentric  ring, 
the  discoloration  being  present  for  about 
Yz  inch  or  ft  inch  each  side  of  the  slot. 
It  may  be  possible  that  the  rings  were 
not  true  when  put  in.  This  made  it 
possible  for  the  gas  to  leak  by  in  small 
amounts  initially  which  increased  due 
to  continued  pressure  until  quite  a  large 
area  for  gas  escape  had  been  created. 

Piston  Ring  Manipulation 

Removing  piston  rings  is  a  difficult 
operation  if  the  proper  means  are  not 
taken,  but  is  a  comparatively  simple 
one  when  the  trick  is  known.  The  tools 
required  are  very  simple,  being  three 
strips  of  thin  steel  about  %  inch  wide 
and  4  or  5  inches  long  and  a  pair  of 
spreading  tongs  made  up  of  %  inch 
diameter  key-stock  tied  in  the  center 
with  a  copper  wire  to  form  a  hinge. 
The  construction  is  such  that  when  the 
hand  is  closed  and  the  handles  brought 
together  the- other  end  of  the  expander 
spreads  out,  an  action  just  opposite  to 
that  of  the  conventional  pliers.  The 
method  of  using  the  tongs  and  the  metal 


Fig.  2 — The  use  of  a  ring  expander  and  sheet  metal  strips  to  remove  and  replace  rings  in  the 
piston  grooves  is  clearly  shown  at  A  and  B.    Various  types  of  compound  and  leak-proof 
rings  are  shown  at  left.  At  the  right,  a  simple  piston  ring  clamp  to  close  rings  so  the  cylinder 
can  be  slipped  over  the  pistons  and  Us  use  are  outlined 


struction  of  these  rings  is  clearly  shown 
in  the  illustrations.  The  simple  ring 
still  remains  the  most  popular  among 
engine  bifUders  as  it  is  easiest  to  fit  and 
is  the  most  enduring. 


strips  is  clearly  indicated  at  Fig.  2. 

At  A  the  ring  expander  is  shown 
spreading  the  ends  of  the  rings  suffi- 
ciently to  insert  the  pieces  of  sheet 
metal  between  one  of  the  rings  and  the 
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piston.  Grasp  the  ring  as  shown  at  B, 
pressing  with  the  thumbs  on  the  top 
of  the  piston  and  the  ring  will  slide  off 
easily,  the  thin  metal  strips  acting  as 
guide  members  to  prevent  the  ring  from 
catching  in  the  other  piston  grooves. 
Usually  no  difficulty  is  experienced  in 
removing  the  top  or  bottom  rings,  as 
these  members  may  be  easily  expanded 
and  worked  off  directly  without  the  use 
of  a  metal  strip.  When  removing  the 
intermediate  rings,  however,  the  metal 
strips  will  be  found  very  useful.  These 
are  easily  made  by  grinding  the  teeth 
from  old  hacksaw  blades  and  rounding 
the  edges  and  comers  in  order  to  re- 
duce the  liability  of  cutting  the  fingers. 
By  the  use  of  the  three  metal  strips  a 
ring  is  removed  without  breaking  or 
disturbing  it  and  practically  no  time  is 
consumed  in  the  operation. 

Fitting'  Rings  to  Grooves 

Before  installing  new  rings  they 
should  be  carefully  fitted  to  the  grooves 
to  which  they  are  applied.  The  tools 
required  are  a  large  piece  of  fine  emery 
cloth,  a  thin,  fiat  file,  a  small  vise  with 
copper  or  leaden  jaw  clips,  and  a 
smooth  hard  surface  such  as  that  af- 
forded by  the  top  of  a  surface  plate  or 
a  well  planed  piece  of  hard  wood.  After 
making  sure  that  all  deposits  of  burnt 
oil  and  carbon  have  been  removed  from 
the  piston  grooves,  new  rings'  are  se- 
lected, one  for  each  groove.  The  ring  is 
turned  all  around  its  circumference  into 
the  groove  it  is  to  fit,  which  can  be  done 
without  springing  it  over  the  piston  as 
the  outside  edge  of  the  ring  may  be  used 
to  test  the  width  of  the  groove  just  as 
well  as  the  inside  edge.  The  ring 
should  be  a  fair  fit  and  while  free  to 
move  circumferentially  there  should  be 


Fig.  A — Diagrams  showing  the  various  clear- 
ances that  must  be  considered  in  fitting  pis- 
ton rings 

no  appreciable  up  and  down  motion. 
If  the  ring 'is  a  tight  fit  it  should  be 
laid  edge  down  upon  a  piece  of  emery 
cloth  which  is  placed  on  the  surface 
plate  and  carefully  rubbed  down  until 
it  fits  the  groove  it  is  to  occupy.  It  is 
advisable  to  fit  each  piston,  ring  indi- 
vidually and  to  mark  them  in  some  way 
to  insure  that  they  will  be  placed  in  the 
groove  to  which  they  are  fitted.  If  the 
grooves  in  the  piston  are  worn  tapering 
or  are  much  wider  at  the  edge  than  at 
the    bottom,    the    piston    should  be 


chucked  in  a  lathe  and  the  grooves  ma- 
chined out  to  uniform  width  the  entire 
depth. 

The  Munger  tool  shown  at  Fig.  5 
makes  possible  the  easy  truing  of  the 
grooves  by  hand.  The  device  is  wired 
to  the  piston  and  turned  around  so  that 
the  cutter  removes  the  high  spots,  the 
depth  of  cut  being  easily  adjusted  by 
a  set  screw  and  the  accuracy  is  insured 
by  the  guiding  pads  on  each  end  of  the 
cast  metal  yoke. 

Fitting  Rings  to  Cylinder 

The  repairman  next  turns  his  atten- 
tion to  fitting  the  ring  in  the  cylinder 
itself.  The  ring  should  be  pushed  into 
the  cylinder  at  least  two  inches  up  from 


down  portion  should  be  a  little  less  than 
the  width  of  the  ring  to  be  tested.  The 
ring  is  pushed  on  this  turned  down  end 
of  the  wooden  plug  and  held  by  a  small 
batten  secured  by  a  screw  in  the  center. 
This  does  not  hold  the  ring  tightly 
enough  to  keep  it  from  closing  up.  It 
is  also  important  to  turn  the  end  of  the 
wooden  plug  small  enough  so  that  its 
diameter  will  be  less  than  the  bore  of 
the  ring  when  that  member  is  tightly 
closed.  The  cylinder  bore  is  smeared 
with  a  little  Prussian  blue  pigment 
which  is  spread  evenly  over  the  cylinder 
wall  with  a  piece  of  waste  and  the  ring 
is  moved  back  and  forth  in  the  cylinder 
while  it  is  held  square  by  the  shoulder 
on  the  plug.    The  high  spots  on  the 
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Fig.  3 — How  the  proper  clearance  between  ends  oj  a  diagonal  cut  ring  is  obtained  is  shown 
at  A.   The  fixture  at  B  shows  a  useful  and  easily  made  device  for  fitting  large  rings  where 
great  accuracy  is  necessary.  Peening  a  used  ring,  as  at  C,  sometimes  imparts  sufficient  elas- 
ticity so  it  can  be  used  again 


the  bottom  and  endeavor  should  be 
made  to  have  the  lower  edge  of  the  ring 
parallel  with  the  bottom  of  the  cylinder. 
If  the  ring  is  not  of  correct  diameter, 
but  is  slightly  larger  than  the  cylinder 
bore,  this  condition  will  be  evident  by 
the  angular  slots  of  the  rings  being  out 
of  line  or  by  difficulty  in  inserting  the 
ring  if  it  is  a  lap  joint  form.  If  such 
is  the  case,  the  ring  is  removed  from 
the  cylinder  and  placed  in  the  vise  be- 
tween the  soft  metal  jaw  clips.  Suffi- 
cient metal  is  removed  with  a  fine  file 
from  the  edges  of  the  ring  at  the  slot 
until  the  edges  come  into  line  and  a 
slight  space  exists  between  them  when 
the  ring  is  placed  into  the  cylinder.  It 
is  important  that  this  space  be  left  be- 
tween the  ends,  for  if  this  is  not  done 
when  the  ring  becomes  heated  the  ex- 
pansion of  metal  may  cause  the  ends  to 
abut  and  the  ring  to  jam  in  the  cylinder. 

Another  method  of  fitting  a  piston 
ring  is  indicated  at  Fig.  3-B.  A  plug 
is  made  of  soft  wood,  such  as  yellow 
pine,  that  will  be  an  easy  fit  in  the 
cylinder  and  one  end  is  turned  down 
enough  so  that  a  shoulder*  will  be 
formed  to  back  the  ring.    The  turned 


ring  will  be  shown  by  color.  Usually 
the  ring  will  be  found  to  bear  hardest 
at  each  side  of  the  slot.  These  high 
spots  are  removed  carefully  with  a  very- 
fine  mill  file  or  piece  of  emery  cloth 
and  the  ring  is  again  inserted  in  the 
cylinder  bore  to  find  other  high  spots 
which  are  removed  in  a  similar  manner. 
When  the  rings  fit  fairly  well  all 
around,  the  entire  surface  will  have  a 
uniform  coating  of  blue.  This  method 
of  fitting  is  usually  necessary  only  in 
the  case  of  large  rings. 

Peening  King  Sometimes  Helps 

If  the  old  piston  rings  are  bright  all 
around  but  appear  to  have  lost  their 
elasticity,  a  new  lease  of  life  may  some- 
times be  given  by  a  process  known  as 
"peening,"  which  is  shown  at  Fig.  3-C. 
The  ring  is  stood  on  a  surface  plate 
and  is  tapped  inside  with  the  peen  end 
of  a  light  hammer,  using  the  harder 
blows  at  the  thick  section  and  gradu- 
ally reducing  the  force  of  the  blow  as 
the  slot  is  approached.  If  skillfully 
done  a  ring  may  be  stretched  to  some 
extent  and  considerable  elasticity  im- 
ported. 
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It  is  necessary  to  use  more  than  ordi- 
nary caution  in  replacing  the  rings  on 
the  piston  because  they  are  usually 
made  of  cast  iron,  a  metal  that  is  very 
fragile  and  liable  to  break  because  of 
its  brittleness.  Special  care  should  be 
taken  in  replacing  new  rings  as  these 
members  are  more  apt  to  break  than  old 
ones.  This  is  probably  accounted  for 
by  the  heating  action  on  used  rings 
which  tends  to  anneal  the  metal,  re- 
moving some  of  the  brittle  qualities  as 
well  as  making  it  less  springy.  The 
bottom  ring  should  be  placed  in  position 
first,  which  is  easily  accomplished  by 
springing  the  ring  open  enough  to  pass 
on  the  piston  and  then  sliding  it  into 
place  in  the  lower  groove  which  on 
some  types  of  engines  is  below  the  wrist 
pin,  whereas  in  others  all  grooves  are 
above  that  member. 


Fig.  5— The  Munger  tool  makes  it  possible 
to  true  out  piston  ring  grooves  accurately 
without  special  machinery 

The  other  members  are  put  in  by  a 
reversal  of  the  process  previously  out- 
lined for  removing  them.  It  is  not  al- 
ways necessary  to  use  the  guiding  strips 
of  metal  when  replacing  rings  as  it  is 
often  possible,  by  putting  the  rings  on 
the  piston  a  little  askew  and  manoeuver- 
ing  them  to  pass  the  grooves  without 
springing  the  ring  into  them.  The  top 
ring  should  be  the  last  one  placed  in 
position. 

Precautions  in  Replacing  Rings 

Before  replacing  pistons  in  the  cylin- 
der one  should  make  sure  that  the  slots 
in  the  piston  rings  are  spaced  equidis- 
tant on  the  piston  and  if  pins  are  used 
to  keep  the  ring  from  turning  one 
should  be  careful  to  make  sure  that 
these  pins  fit  into  their  holes  in  the 
ring  and  that  they  are  not  under  the 
ring  at  any  point.  Practically  all  cylin- 
ders are  chamfered  at  the  lower  end  to 
make  insertion  of  piston  rings  easier. 
The  operation  of  putting  on  a  cylinder 
casting  over  a  piston  really  requires  two 
pairs  of  hands,  one  to  manipulate  the 
cylinder  and  the  other  person  to  close 
the  rings  as  they  enter  the  cylinder. 


This  may  be  done  very  easily  by  a  sim- 
ple clamp  member  made  of  sheet  brass 
or  iron  and  used  to  close  the  ring  as 
shown  in  Fig.  2.  It  is  apparent  that 
the  clamp  must  be  adjusted  to  each  in- 
dividual ring  and  that  the  split  portion 
of  the  clamp  should  coincide  with  the 
split  portion  of  the  ring. 

The  cylinder  should  be  well  oiled  be- 
fore attempt  is  made  to  install  the  pis- 
tons. The  engine  should  be  run  with 
more  than  the  ordinary  amount  of  lubri- 
cant for  several  days  after  new  piston 
rings  have  been  inserted.  On  first  start- 
ing the  engine  one  may  be  disappointed 
in  that  the  compression  is  even  less  than 
that  obtained  with  the  old  rings.  This 
condition  will  soon  be  remedied  as  the 
rings  become  polished  and  adapt  them- 
selves to  the  contour  of  the  cylinder.  It 
may  take  fully  100  miles  of  road  work 
to  bring  the  rings  to  a  sufficiently  good 
fit  so  that  a  marked  improvement  in  the 
compression  will  be  noticed. 

Practice  has  taught  us  that  the  proper 
or  at  least  a  perfectly  safe  formula  for 
end  clearance  is  to  allow  .002  inch  per 
inch  of  cylinder  diameter  for  the  aver- 
age automobile  or  truck  motor.  This 
clearance  can  be  measured  by  placing 
the  rings  in  their  respective  cylinders 
and  measuring  the  joint  gap  by  a  thick- 
ness gauge.  Suitable  allowances  should 
be  made  for  the  angle  of  the  cut  when 
angle  joints  are  used.  Thus  the  actual 
clearance  would  be  1.41  times  the  mea- 
sured space  with  a  45*  cut,  and  twice 
the  measured  space  with  a  30*  cut. 


CARE  OF  CLOTH  UPHOLSTERY 

DO  not  use  an  acid  solution  in 
cleaning  cloth  upholstery.  Cloth 
is  not  affected  by  climatic  conditions 
and  withstands  both  heat  and  cold, 
and  having  no  oil  in  its  make-up, 
does  not  pick  up  or  hold  dust  readily. 
To  remove  ordinary  dust,  beat  cushions 
and  backs  lightly  with  stick  or  carpet 
beater,  then  remove  dust  with  whisk- 
broom  or  brush.  Grease  or  oil  may  be 
removed  by  the  application  of  a  solution 
of  luke  warm  water  and  Ivory  soap  ap- 
plied with  a  woolen  cloth.  Any  of  the 
approved  methods  for  cleaning  woolen 
cloth  may  be  used  with  success  on  this 
upholstery.  Gasoline  and  benzine  have 
a  tendency  to  spread  instead  of  remov- 
ing the  dirt.  Their  use  is  not  recom- 
mended for  this  reason,  although  they 
work  no  injury  to  the  fabric. 

FORD  TIMING  CORRECTION 

IN  the  drawing  of  the  Ford  ignition 
system,  diagram  Fig.  5,  on  page 
280  of  the  August  issue,  the  timer 
roller  should  be  in  the  space  between 
segments  2  and  4  and  about  to  contact 
with  the  latter,  which  is  the  next  cylin- 
der to  fire.  With  the  roller  in  position 
shown  the  timing  would  be  late. 


TESTING  STEEL  FOR  BEST 
HARDENING  TEMPERATURE 

A BAR  of  the  steel  to  be  treated  is 
provided  with  about  nine  notches 
running  around  it,  spaced  in  distances 
of  about  ^  of  an  inch.  Next,  the  fore- 
most notched  piece  is  heated  in  a  forge 
in  such  a  manner  that  the  remaining 
portion  of  the  bar  is  heated  less  by  the 
fire  proper  than  by  the  transmitted 
heat.  When  the  foremost  piece  is 
heated  to  burning,  i.  e.,  to  combustion, 
and  the  color  of  succeeding  pieces 
gradually  passes  to  dark-brownish  red- 
ness, the  whole  rod  is  hardened.  A 
test  with  the  file  will  now  show  that  the 
foremost  burned  piece  possessed  the 
greatest  hardness,  that  several  softer 
pieces  will  follow,  and  that  again  a 
piece  ordinarily  situated  in  the  second 
third,  whose  temperature  was  die  right 
one  for  hardening,  is  almost  as  hard  as 
the  first  one.  If  the  different  pieces 
are  knocked  off,  the  fracture  of  the 
piece  hardened  at  the  correct  tempera- 
ture exhibits  me  finest  grain.  This 
will  give  one  a  rough-and-ready  idea 
of  the  temperature  to  be  employed  for 
hardening  the  steel  in  question  and  its 
behavior  in  general.  Very  hard  steel 
will  readily  crack  at  the  notches  in  this 
process. 

VARNISH  AND  PAINT 
REMOVER 

DISSOLVE  20  parts  of  caustic 
soda  (98  per  cent)  in  100  parts 
of  water,  mix  the  solution  with  20  parts 
of  light  mineral  oil,  and  stir  in  a  kettle 
provided  with  a  mechanical  stirrer 
until  the  emulsion  is  complete.  Now 
add,  while  stirring,  20  parts  of  saw- 
dust and  pass  the  whole  through  a 
paint  mill  to  obtain  a  uniform  inter- 
mixture. Apply^he  paste  to  the  painted 
surface,  allow  it.  to  remain  in  contact 
for  a  sufficient  time  to  soften  the  paint 
and  then  rub  off.  Experimenting  will 
be  necessary  to  determine  the  length  of 
time  the  paste  should  remain  in  con- 
tact with  the  surface  to  be  cleaned,  as 
this  will  depend  upon  the  thickness, 
character  and  age  of  the  covering. 


MELTING    SCRAP  ALUMINUM 

THERE  are  more  ways  than  one  of 
melting  this  metal  correctly.  The 
oxide  is  so  nearly  the  same  specific 
gravity  as  the  metal  that  it  does  not 
allow  the  molten  metal  to  clear  itself 
when  in  small  globules  or  grains.  Be- 
cause of  this,  mechanical  aid  has  to  be 
given.  In  practice,  the  scrap  is  heated 
in  the  crucible  up  to  the  point  where 
it  becomes  a  pasty  mass,  in  which  state 
it  is  pressed  and  kneaded  for  some 
time,  preferably  with  an  oak  or  other 
hardwood  rod  of  fair  cross-section  and 
then  the  heat  is  raised  and  the  molten 
metal  is  cleared  of  the  dross  and  dirt 
with  the  same  rod. 
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How  to  Make  Forming  Punches 

By George  F.  Kuhne 


THE  making  of  forming  dies  by 
use  of  plaster  of  pans  is  a  very 
economical  as  well  as  very  rapid 
method  of  producing  tfools  for  the  form- 
ing and  bending  of  irregular  shapes. 

A  little  treatment  concerning  the  sub- 
ject with  explanations  as  to  the  pro- 
cedure in  making  such  tool  should  in- 
terest all  who  may  have  occasion  to  do 
such  work.  Assuming  that  the  brass 
shell  in  Figure  1  is  required,  let  us 
proceed  as  follows :  Procure  two  pieces 
of  hard  wood  or  brass  of  sufficient 
thickness  so  that  when  joined  together 
by  glue  for  wood  (solder  for  brass)  it 
will  be  more  than  twice  the  thickness  of 
the  model  to  be  made.  See  Figure  2. 

After  this  is  done,  chuck  the  piece  in 
the  lathe  and  finish  as  in  Figure  1, 
representing  a  solid. 

The  next  step  is  to  make  a  box  as 
shown  in  Figure  3,  the  size  of  which  is 
governed  by  the  dimensions  of  the 
product  and  its  thickness. 

Now  separate  the  turned  model,  Fig- 
ure 4,  and  mix  some  plaster  of  paris 
by  adding  some  water  and  place  into 
the  box  just  made.  Mix  it  to  a  paste, 
free  from  all  lumpy  matter.  After  the 
box  has  been  filled,  scrape  off  the  top 
surface  and  place  the  one  half  of  model 
now  separated  in  the  mould,  as  in  Fig- 
ure 5.  Press  it  downward  evenly,  keep- 
ing it  in  position  until  the  cast  has 
hardened.  The  pattern  should  be 
pressed  down  a  little  below  the  surface, 
as  shown.  When  the  plaster  has  har- 
dened, the  pattern  is  removed,  and  the 
top  surface  of  the  mould  can  be  cleaned 
-up  and,  if  desired,  the  shape  as  in 
Figure  6  may  be  given  for  clamping. 

The  mould  is  now  ready  for  the 
foundry  and  a  casting  is  made.  There 
are  two  methods  of  obtaining  the  pat- 
tern or  model  for  the  punch;  one  is  to 
pour  some  hot  lead  or  Babbit  metal 
into  the  die  just  made,  and  the  other  to 


use  the  one  half  of  the  turned  model. 
It  is  now  necessary  to  make  the  punch 
holder,  Figure  7,  which  is  made  of 
wood,  the  shank  being  a  separate  part 
from  the  punch  holder  proper. 

Then  take  the  half  model  and  fasten 
it  to  the  holder  as  shown,  placing  a 
thin  piece  of  cardboard  of  a  thickness 
equal  to  that  of  the  material  to  be 
formed  under  the  model.  This  allows 
for  shrinkage  and  the  pattern  for  the 
punch  is  now  complete.  The  two  pat- 
terns are  now  sent  to  the  foundry,  and 
upon  their  return  a  little  dressing  or 
polishing  will  be  necessary. 

Unless  a  regular  blanking  die  is 
made  for  the  work,  strips  as  in  Figure 
8  can  be  cut  and  laid  in  the  nest  B,  as 
shown  in  Figure  6.  The  punch,  in 
striking  upon  the  strip,  forms  the  piece 
as  in  Figure  9,  and  the  surplus  metal 
or  webb  must  be  trimmed  off.  This  is 
done  by  means  of  a  trimming  punch 
and  die,  Figure  10.  The  work  is  laid 
into  the  die  at  C,  and  the  punch  D 
severs  the  webb  from  the  form  and  is 
prevented  from  becoming  attached  to 
the  punch  D  by  the  action  of  the  pres- 
sure pad  E. 

The  product  from  the  die  is  now  fin- 
ished and  if  the  halves  are  to  be  joined, 
a  facing  operation  on  an  emery  disc  is 
resorted  to,  in  order  to  remove  all  sharp 
edges. 

Should  a  model  of  the  work  be  at 
hand,  it  is  not  necessary  to  make  the 
half  sections  as  described.  The  model 
can  be  used  to  make  the  impression  into 
the  plaster  mould,  and  the  pattern  for 
the  punch  is  made  by  pouring  lead  into 
the  cast  made  as  stated  previously.  The 
use  of  the  box  is  merely  to  describe  the 
method,  although  for  numerous  dies  a 
standard  form  can  be  used. 

Tools  can  be  made  in  this  manner 
for  various  classes  of  work.  Bending 
and  forming  of  irregular  shapes  can 
be  done. 


A  Ruling  Pen  Which  Makes 
Dotted  Lines 

WHILE  some  of  us  are  thinking 
about  new  solutions  for  big  prob- 
lems, others  are  looking  into  ways  of 
simplifying  small  ones.  In  the  matter 
of  financial  success,  small  devices  often 
bring  as  much  or  more  profit  than  large 
and  complicated  machines. 

The  ruling  pen  illustrated  here  is  an 
example.  Those  who  have  used  dotted- 
line  instruments  will  recognize  the 
great  improvements  embodied  in  this 
device,  and  those  who  have  not,  will 
readily  see  the  advantages  in  the  use 
of  this  pen. 


Essentially,  it  is  like  the  ordinary 
ruling  pen  with  the  addition  of  a 
grooved,  toothed  wheel  which  extends 
just  below  the  nibs.  When  ink  is  ap- 
plied in  the  usual  manner,  it  goes  down 
upon  the  upper  part  of  the  wheel,  fill- 
ing the  grooves  of  the  teeth,  but  not  the 
spaces  between  the  teeth.  Then,  as  the 
pen  is  moved  over  the  paper,  rotating 
the  wheel,  dotted  lines  are  made. 

By  unscrewing  the  thumb  nut,  the 
nibs  are  separated  and  the  wheel  falls 
out.  Different  wheels  can  be  inserted 
to  give  different  lengths  of  dots  and 
spaces,  or  dot  and  dash  lines. 
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ACTIVE  WINTER  PERIOD  FOR    Who's  Who  in  the  A.  S.  E.  E. 


A.  S.  E.  E. 

WITH  many  new  local  chapters 
forming  throughout  the  coun- 
try and  new  members  joining 
the  Society  at  the  rate  of  fifty  a  month, 
the  future  of  the  organization  looks  very 
bright.  A  large  number  of  the  members 
who  served  in  the  Army  are  again  join- 
ing the  ranks  of  the  Society.  Before 
another  year  passes,  the  membership  of 
the  Society  should  reach  a  number  of  at 
least  two  thousand. 

Mr.  William  G.  H.  Finch,  an  active 
Buffalo  member,  recently  visited  the 
Society  headquarters  at  New  York  and 
plans  were  laid  for  the  establishment  of 
an  energetic  chapter  in  Buffalo  The 
experimental  engineers  of  Philadelphia, 
Boston  and  Chicago  are  starting  to 
recognize  the  great  value  of  the  organ- 
ization and  work  is  being  carried  on 
in  these  various  communities  to  form 
chapters  and  laboratories.  Mr.  Joseph 
B.  Entner,  of  Boston,  has  started  work 
on  the  formation  of  a  chapter  in  Bos- 
ton and  vicinity.  Walter  B.  Russell,  di- 
rector of  the  Franklin  Union  Institute, 
has  pledged  his  support  to  the  move- 
ment and  has  promised  the  use  of  the 
large  lecture  hall  of  the  Institute  and 
also  the  loan  of  any  piece  of  apparatus 
in  its  large  laboratories  for  lecture  pur- 
poses. Mr.  J.  A.  Wakefield  Hastie  is  in 
charge  of  A.  S.  E.  E.  activities  in  Phila- 
delphia, Pa.  A  preliminary  meeting  of 
members  in  and  around  Philadelphia 
was  called  some  time  ago  and  plans 
were  formulated  for  further  work.  A 
very  successful  chapter  has  been  formed 
in  Mansfield,  Ohio,  under  the  direction 
of  W.  D.  Starrett  and  Mr.  Richard 
Hautzenroeder.  A  large  room  has  been 
rented  and  enough  funds  are  on  hand  to 
meet  expenses  for  some  time  to  come. 
Although  the  Mansfield  Chapter  is  not 
very  large,  it  is  extremely  active. 

Many  plans  are  under  cor  sideration 
to  increase  the  activity  of  the  organiza- 
tion. With  the  limited  source  of  funds 
available  in  the  treasury  of  the  organ- 
ization, it  is  a  very  difficult  matter  to 
broaden  the  scope  of  the  Society's  work 
at  the  present  time.  With  the  increasing 
membership,  it  will  not  be  lofig  before 
many  new  activites  will  be  made  possi- 
ble. 

The  purpose  of  the  Society  is  to  ex- 
tend experimental  activities,  and  to  pro- 
mote this  aim  every  effort  is  being 
made. 


HAROLD  BLAKE  ROBERTSON, 
B.S. 

Mr.  Harold  Blake  Robertson,  B.S., 
enjoys  an  associate  membership  in  the 
American  Society  of  Experimental  En- 
gineers. He  started  his  mechanical 
training  in  the  De  Witt  Clinton  High 
School,  New  York  City.  While  attend- 
ing this  institution  he  became  an  active 
member  of  the  Mechanic's  Club.  After 
graduating  from  the  De  Witt  Clinton 
High  School,  Mr.  Robertson  entered 
Wesleyan   University   and  gradual 


from  this  place  in  the  year  1914  with 
the  degree  of  B.S. 

For  some  time  Mr.  Robertson's  atten- 
tion was  engaged  in  the  design  and  de- 
velopment of  a  small  automobile  with 
extremely  advanced  design.  He  is  now 
commodore  of  the  Irvington  (N.  J.) 
Model  Yacht  Club,  which  organization 
is  now  conducting  a  boat  race  every  Sat- 
urday afternoon.  Mr.  Robertson  says 
that  half  of  the  joy  of  living  comes 
through  his  work  as  a  model  engineer 
and  he  believes  that  of  all  hobbies,  it  is 
the  most  instructive  and  interesting.  He 
firmly  believes  that  the  public  in  this 
country  should  be  educated  to  look 
upon  model  engineering  as  a  science  by 
itself  rather  than  a  work  of  toy  con- 
struction.   He  thinks  (and  rightly  so) 


that  the  model  engineers  of  this  country 
should  win  the  same  consideration  and 
respect  from  the  general  public  as  the 
model  engineers  of  England. 

Mr.  Robertson  was  born  in  New 
York  in  the  year  of  1891. 

tVkat  Is  theA.S.E.  E.I 

Wt  receive  a  multitude  of  letters  ask- 
ing us  what  the  A.  S.  E.  E.  is  and  what 
its  purpose  is. 

First  and  foremost,  it  is  the  purpose 
of  the  American  Society  of  Experi- 
mental Engineers  to  organize  the  me- 
chanical, electrical,  chemical  and  radio 
experimenters  of  the  United  States  and 
Canada  into  a  solid  body  and  to  gain 
recognition  for  these  men.  When  united, 
the  experimental  engineers  of  North 
America  will  become  a  more  potent  fac- 
tor than  they  are  at  the  present  time  in 
a  disorganized  condition.  There  are 
many  thousand  men  engaged  in  experi- 
mental engineering  throughout  the 
country  and  it  was  with  the  purpose  of 
bringing  these  men  together  in  a  solid 
body  that  the  A.  S.  E.  E.  was  formed. 

The  experimenters  of  America  should 
be  recognized  as  a  serious  class  of  men 
engaged  in  an  important  field  of  en- 
deavor, whether  they  work  for  pleasure 
or  profit. 

The  second  purpose  of  the  American 
Society  of  Experimental  Engineers  is  to 
promote  experimental  science  among  its 
membership  in  every  way  possible.  This 
work  of  promotion  will  not  only  be  car- 
ried on  through  the  publications  of  the 
society,  but  also  by  the  establishment  of 
local  experimental  laboratories  through- 
out the  country  in  which  the  members 
in  the  various  communities  and  cities 
will  be  able  to  carry  on  their  work.  The 
experiments  carried  on  in  the  various 
laboratories  of  the  Society  will  be  de- 
scribed in  the  Official  Bulletin,  which 
is  published  bi-monthly  at  the  present 
time  and  issued  to  members  only. 

The  possibilities  of  the  Society  are 
practically  limitless  at  the  present  time, 
it  enjoys  the  reputation  of  being  a  seri- 
ous scientific  body  of  men  organized  for 
mutual  help  and  benefit.  Men  of  every 
phase  of  scientific  endeavor  are  eligible 
for  membership. 

Increased  membership  will  make  it 
possible  not  only  to  help  more  experi- 
menters, but  to  give  more  assistance  to 
each  one.  Each  member  should  bear  in 
mind  that,  by  securing  more  members, 
he  help*  himself  as  well  as  the  Society. 
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Making  Gas  Engine  Packings 

By  Arthur  Alfred  Alexander 


BEFORE  the  cylinders  are  re- 
placed on  the  engine  base,  heavy 
brown  paper  gaskets  should  be 
made  to  place  between  the  cylinder  base 
flange  and  top  portion  of  the  engine 
crank  case.  The  best  method  of  making 
these  gaskets  is  to  tamp  them  out  by 
placing  the  sheet  of  brown  paper  over 
the  mouth  of  the  cylinder  and  directing 
a  series  of  light  blows  with  a  machin- 
ist's ball  peen  hammer  against  the  sharp 
edges  of  the  casting.  This  will  cut  the 
paper  exactly  to  the  form  of  the  base 
flange  and  cylinder  bore.  The  holes  in 
the  flange  may  be  indicated  in  the  same 
manner  or  may  be  punched  through 
with  a  steel  drift.  The  same  process 
may  be  used  in  making  irregular  shape 
gaskets  of  other  materials  such  as  as- 
bestos or  rubber  packing. 

A  number  of  cylinder  designs,  espe- 
cially those  in  which  two  large  or  four 
small  cylinders  are  cast  in  a  block,  have 
a  large  plate  at  the  side  which  is  used 
to  close  the  water  jacket,  this  forming  a 
cover  for  an  opening  which  had  been 
left  to  facilitate  foundry  work  when  the 
cylinder  was  cast.  This  plate  is  either 
of  sheet  brass  or  aluminum;  in  some 
cases  it  may  be  an  iron  casting  having 


a  portion  of  the  intake  manifold  cast 
with  it.  Leakage  is  prevented  by  a 
packing  interposed  between  the  plate 
and  the  cylinder,  the  plate  being  firmly 
secured  to  the  water  jacket  by  a  number 
of  closely  spaced  machine  screws.  This 
is  a  common  method  of  construction  and 
one  often  finds  water  leaks  about  the 
plate  on  inspection.  The  packing  used 
is  a  rubber  and  fabric  composition  of 
the  form  known  by  the  trade  name 
"Rainbow"  steam  packing.  This  may 
be  easily  cut  to  proper  size  and  holes 
punched  in  with  a  belt  punch  to  allow 
the  screws  to  pass  through.  In  some 
instances  simply  removing  the  plati- 
and  smearing  the  gasket  with  shellac 
or  red  lead  and  then  replacing  the  plate, 
taking  care  to  screw  down  all  the  screws 
tightly,  will  cure  the  leak.  One  advan- 
tage of  this  plate  is  that  it  may  be 
easily  removed  to  permit  of  cleaning  out 
the  water  jacket  thoroughly  of  any  ac- 
cumulation of  rust  or  sediment  which 
may  have  become  deposited  there  :ind 
which  will  interfere  with  proper  cool- 
ing, this  deposit  being  found  in  salt- 
water-engines more  than  in  power 
plants  operated  on  fresh  water. 


MOTOR  FUEL  FROM  OIL-SHALE 
DEPOSITS 
AS  it  is  estimated  that  our  present 
Ijl  known  natural  liquid  oil  supply 
will  be  exhausted  in  about  twenty 
years'  time,  the  possibility  of  using 
fuels  derived  from  oil-shale  beds  is 
now  receiving  some  attention.  These 
deposits  are  found  in  various  parts  of 
the  country,  but  the  most  extensive  are 
located  in  Utah  and  Colorado.  In  a 
recent  article  discussing  the  possibilities 
of  exploiting  these  deposits  and  their 
value  as  a  future  source  of  internal 
combustion,  motor  fuels  and  other  valu- 
able by-products,  the  Engineering  and 
Mining  Journal  states  many  interesting 
facts. 

Oil-shale  has  no  oily  appearance  in- 
dicating that  it  contains  that  material, 
but  upon  being  subjected  to  heat  its 
organic  materials  are  broken  up,  and, 
among  other  things,  oil  and  gas  are 
yielded.  The  yield  varies  from  6  to  90 
gallons  of  crude  oil  per  ton  of  shale. 
The  crude  oil  distilled  may  give  7  per 
cent  to  12  per  cent  gasoline,  28  per 
cent  to  49  per  cent  kerosene  and  39 
per  cent  to  62  per  cent  residium.  Shale 
analysis  indicated  per  cent  to  3 
per  cent  moisture,  20  per  cent  to  52  per 
cent  volatile  matter  and  45  per  cent  to 
80  per  cent  ash.  The  asphalt  varies 
from  ]/2  per  cent  to  4  per  cent  and 
paraffin  from  2  per  cent  to  9  per  cent. 

The  by-products  of  shale  are  ex- 
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tremely  valuable  and  include,  in  addi- 
tion to  oil  products,  enamels,  varnishes, 
paints,  rubber  substitutes,  manufactur- 
ing products  for  glass,  pottery  and 
ornamental  tiles,  dyestuffs,  ammonium 
sulphate,  flotation  oils  and  producer 
gas.  The  Colorado  shale  area  covers 
more  than  2,500  square  miles  and  the 
Utah  area  over  3,000  square  miles. 
The  strata  vary  from  a  few  inches  to 
80  feet  thick.  The  yield  is  from  31  Yi 
to  80     gallons  per  ton. 

In  Scotland  over  3,000,000  tons  of 
oil-bearing  shale  are  profitably  treated 
annually,  but  it  is  only  the  ammonium 
sulphate  produced  as  a  by-product 
which  makes  the  business  pay.  On  the 
other  hand,  the  prospects  of  the  Ameri- 
can oil-shale  industry  should  be  good, 
as  in  Colorado  and  Utah  the  shale  beds 
are  relatively  thick,  suitably  located  at 
sufficient  heights  for  gravity  transpor- 
tation, and  give  a  yield  of  40  to  50 
gallons  per  ton. 


POWER  TAKE-OFF  FOR  LIGHT 
AUTOMOBILE 

By  B.  P.  FlSHBOURNE 

VARIOUS  attempts  have  been  made 
to  utilize  the  power  from  the  engine 
of  an  automobile  for  driving  different 
machinery.  The  simplest  apparatus 
devised  for  this  purpose  ordinarily  in- 
cludes a  drive  pulley  having  its  axis  of 
rotation  extending  longitudinally  of  the 
automobile,  the  pulley  being  arranged 
at  the  front  end  of  the  automobile  and 
connected  with  the  crank  shaft.  The 
disadvantage  of  this  arrangement  is 
that  the  belt  which  receives  the  power 
from  the  drive  pulley  extends  trans- 


apparatus  in  the  cut  (Figure  1)  com- 
prises a  transverse  frame  to  the  ends 
of  which  are  secured  diagonal  braces, 
apertured  to  receive  the  bolts  which 
carry  the  lamp  forks.  The  frame  is 
also  provided  with  apertured  straps  re- 
ceiving the  bolts  which  bind  the  front 
spring  to  the  chassis.  A  shaft  is  ar- 
ranged transversely  of  the  frame  and  is 
journaled  through  bearings  carried 
thereby.  This  shaft  extends  longitu- 
dinally of  the  automobile  and  its  rear 
end  is  provided  with  a  clutch  element 
to  engage  with  the  transverse  pin  on 
the  forward  end  of  the  crank  shaft  of 
the  Ford  automobile. 


Notes  on  Cleaning  Files 

FILES  which  have  become  clogged 
with  tin  or  lead  are  cleansed  by 
dipping  for  a  few  seconds  into  concen- 
trated nitric  acid.  To  remove  iron  fill- 
ings from  the  spaces  between  the  file 
teeth,  a  bath  of  blue  vitriol  is  employed. 
After  the  files  have  been  rinsed  in 
water  they  are  likewise  dipped  in  nitric 
acid  for  a  few  seconds.  File-ridges 
closed  up  by  zinc  are  cleansed  by  im- 
mersing the  files  in  diluted  sulphuric 
acid.  Such  as  have  become  filled  with 
copper  or  brass  are  also  treated  with 
nitric  acid,  but  here  the  process  has  io 
be  repeated  several  times.  The  files 
should  always  be  rinsed  in  water  after 


the  treatment,  brushed  with  a  stiff 
brush,  and  dried  in  sawdust  or  by  pour- 
ing alcohol  over  them,  lighting  it  and 
letting  it  burn  off  on  the  file. 

The  uneven  working  of  a  file  is 
usually  due  to  the  fact  that  filings  clog 
the  teeth.  To  obviate  this  evil,  scratch 
brush  the  files  before  use  and  then 
grease  them  with  olive  oil.  A  file  pre- 
pared in  this  manner  lasts  for  a  longer 
time,  does  not  become  so  quickly  filled 
with  metal  particles  and  can  be  con- 
veniently cleaned  with  an  ordinary 
rough  brush  when  clogged. 


versely  of  the  automobile,  and  hence 
transmits  strains  in  a  direction  trans- 
versely of  the  automobile.  This  action 
is  found  to  be  very  detrimental  to  the 
automobile,  and  it  is  difficult  to  suit- 
ably brace  the  automobile  against  vibra- 
tion and  side  play  on  account  of  the 
spring  suspension. 

The  apparatus  shown  in  the  cuts  suc- 
cessfully overcomes  all  of  these  objec- 
tions, and  may  be  easily  attached  to  a 
Ford  automobile  to  utilize  the  power 
due  to  the  rotation  of  the  crank  shaft 
to  the  machinery  to  be  driven.  The 


A  power  take-off  for  light  automobiles  is 
shown  in  detail  at  Fig.  1  and  Us  attachment 
to  the  front  end  oj  a  car  at  Fig.  2.  The  ap- 
plication to  one  of  many  possible  tasks  is 
ihown  at  Fig.  3,  where  the  car  engine  is 
pumping  water 


The  opposite  end  of  this  shaft  has  a 
transverse  pin  to  be  engaged  by  the 
clutch  element  carried  by  the  crank 
arranged  forwardly  thereof.  This  is 
the  usual  crank  employed  to  start  the 
engine.  A  second  shaft  is  arranged  at 
a  right  angle  to  the  first  shaft  and  is 
connected  therewith  by  a  pair  of  bevel 
gears.  This  second  shaft  carries  the 
drive  pulley  which  has  its  axis  of  rota- 
tion arranged  transversely  of  the  auto- 
mobile. 

An  expansible  clutch  is  arranged 
within  the  pulley  and  is  operated  by  a 
lever,  so  that  the  pulley  may  be  locked 
and  unlocked  from  the  transverse  shaft. 
As  the  automobile  is  stationary,  air  is 
forced  through  the  radiator  by  a  fan 
arranged  in  front  of  the  radiator  and 
driven  by  the  longitudinal  shaft.  Fig- 
ure 2  shows  the  apparatus  installed 
upon  a  Ford  automobile,  and  Figure  3 
shows  the  same  operating  a  pump,  sug- 
gesting one  of  the  various  uses  to  which 
the  device  may  be  applied. 
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Building  A  Two-Passenger  Seaplane 


PART  THREE 
WING  CONSTRUCTION 

THE  design  and  construction  of 
the  wings,  aerofoils,  planes  or 
panels,  as  these  components  are 
variously  named,  unquestionably  con- 
tribute the  ultimate  success  or  fail- 
ure of  the  complete  airplane.  Due 
to  considerable  wind  tunnel  re- 
search by  M.  Eiffel  at  Paris, 
N.  P.  L.  in  England,  and  the  Wash- 
ington, D.  C,  laboratories,  great  prog- 
ress has  been  made  in  plotting  the 
aerodynamical  characteristics  of  aero- 
foils. Up  to  and  including  1911  Cur- 
tiss  aerofoils  were  single  surfaced,  i.  e., 
the  fabric  only  covering  the  top,  the 
ribs  and  spars  were  exposed  to  view, 
The  Farman,  Graham-White  and  simi- 
lar machines  of  that  period  had  pock- 
ets for  each  rib  and  spar,  but  were 
single  surfaced  between  ribs. 

Designers  no  longer  grope  for  aero- 
foil performances,  but  either  select 
some  tested  wing  section  or  submit  a 
model  for  a  test.  There  is  no  one  best 
aerofoil  curve.  The  selection  of  any 
particular  wing  curve  depends  on  the 
performance  desired.  Speed  and  weight 
carrying  have  been  the  two  greatest 
considerations.  The  future  demand 
will  be  for  a  general  all  round  machine 
with  a  very  slow  landing  speed,  as  land- 
ing is,  in  the  writer's  opinion,  the  only 
real  danger  in  flying.  It  is  believed 
that  any  normal  man  or  woman  can 
fly  an  airplane  after  acquiring  the  ma- 
nipulation of  the  controls,  as  the  sta- 
bility of  the  machine,  if  properly  de- 
signed, is  inherent.  The  writer's  per- 
sonal experience  is  that  the  lateral 
(sidewise  balance)  and  longitudinal 
(fore  and  aft)  stability  control  is  per- 
fectly natural  in  motion. 

Many  books  have  been  and  will  be 
written  on  aerodynamics,  and  as  the 
scope  of  this  series  of  articles  will  not 
permit  of  this  colossal  mass  of  de- 
tail, it  may  be  pertinent  to  recommend 
a  most  worthy  book  for  reference.  The 
A,  B,  C  of  Aviation  by  Page  is  an  ex- 
ceptionally fine  treatise  on  the  basic 
principles  of  airplane  flight  and  aero- 
foil design  and  is  recommended  for  the 
student  either  for  home  study  or  class- 
room instruction.  Chapter  IV  very  ably 
describes  the  aero-dynamics  of  aero- 
foils and  design  of  these  components 
in  simple  language  that  can  readily  be 
understood  by  the  amateur  builder  of 
aircraft. 

The  upper  intermediate  wing  rib  il- 
lustrated by  the  accompanying  cut  in 


By  Charles  E.  Muller 


Consulting  Aeronautical  Enpnetr 

Plate  3  is  practically  the  standard  type 
of  construction.  It  has  been  slightly 
modified  from  the  Eiffel  No.  32  wing 
section.  The  appended  table  gives  its 
lift  and  drag  co-efficients,  lift-drag  ra- 
tios, and  the  location  of  the  centers  of 
pressure  at  various  angles  of  incidence. 

AEROFOIL  CHARACTERISTICS  FOR  A 
STAGGERED  BIPLANE 

Center  of 
Pressure. 
Distance  from 

Angle  of  leading  edge. 

inct-  L/D        Ratio  to 

dence.  Drag.  Lift.  Ratio.  chord. 
0  .0000243  .00033  13.S  .220 
3  .0000510  .000985  18.2  .235 
6  .000127  .00101  12.6  .242 
9  .000190  .00199  10.5  .269 
12  .000273  .002175  9.5  JOO 
15      .000508     .002328     4.6  .319 

The  lower  wing  section  is  increased 
in  depth  because  of  structural  neces- 
sity. This  will  increase  the  lift  at  low 
angles  of  incidence  and  slightly  in- 
crease the  drag  at  large  angles  of  inci- 
dence. If  a  larger  carrying  capacity 
is  desired  the  lower  plane  may  be  in- 
creased to  4'-0  chord,  increasing  the 
lift  of  the  machine  20%,  the  center  of 
pressure  remaining  as  designed.  This 
will  not  affect  either  the  static  or  the 
dynamic  balance  of  the  airplane.  The 
following  table  is  given  to  show  the 
extent  of  the  modifications  of  the  wing 
cambers: 

COMPARATIVE  CURVILINEAR 
ORDINATES 
Eiffel  No.  32  Aerofoil  section  4'-0  chord  in 
decimal  fractions  of  an  inch  above 
datum  line. 
(See  Piatt  3.) 

Bottom  Camber.     Top  Camber. 

Station.  Eiffel.  Modified.  Eiffel.  Modified. 

0   48       .48  .48  .48 

1   .336     .32        2.544  2.65 

2                  1.104  1.00  3.70  3.80 

3                  1.44  1.40  3.802  3.93 

4                  2.296  1.30  3.504  3.55 

5  96  .96  2.884  2.92 

6  576  .55  2.302  2.34 

7  240  .22  1.62  1.65 

8   096  .10  1.104  1.12 

9  00  .00  .76  -.76 

10  144     .15  .406  .42 

2'-6"  CHORD  LOWER  WING 

Bottom  Camber.  Top  Camber. 

Station.  Eiffel.  Modified.  Eiffel.  Modified. 

0  30       .30  .30  .30 

1  210     .20  1.59  1.60 

2  69       .655  2.33  2.51 

3  90       .89  2.43  2.71 

4  81       .81  2.19  2.48 

5  60       .60  1.80  2.10 

6   .360     .34  1.38  1.65 

7  150     .125        .99  1.20 

8   060     .07  .69  .73 

9   00       .00  .48  .465 

10  09       .095        .21  .25 

The  Eiffel  No.  32  section  was  chosen 
as  an  excellent  all  around  wing  curve. 
Its  maximum  L/D  corrected  for  scale 


is  18.2  at  3°  incidence.  It  has  reason- 
ably fair  values  of  L/D  for  high  lift 
co-efficients.  A  most  valuable  consid- 
eration for  the  amateur  flyer  is  the  fact 
that  its  center  of  pressure  movement  is 
practically  nil.  The  central  parts  or 
webs  of  the  ribs  are  usually  made  of 
silver  spruce,  but  may  be  made  of 
whitewood,  cotton  wood,  or  white  pine. 
Three-ply  mahogany  or  birch  are  being 
used  in  increasing  quantities,  but  are 
not  recommended  for  seaplanes. 

The  lightening  of  the  webs  may  be 
readily  done  by  tacking  a  number  to- 
gether and  fret  or  gig  sawing  to  the 
holes  bored  to  the  sizes  of  the  wood  bits 
given  in  sketch  to  form  the  corners. 
Tightly  clamp  the  webs  together  and 
bore  until  the  spur  of  the  bit'  protrudes 
through  the  last  piece,  then  reverse  the 
boring,  thus  obviating  the  splitting  or 
slivering  of  the  wood. 

The  nose  webs,  the  center  webs  and 
the  trailing  webs  are  separate  pieces 
until  fastened  together  by  the  cap  strips 
and  should  be  held  in  a  "former  gig" 
when  assembling  these  pieces  as  a  rib 
unit  The  cap  strips  are  sawed  with  a 
fine  tooth  saw,  from  a  five-eighth  board 
of  spruce  or  ash,  but  the  same  woods 
mentioned  for  webs  may  be  used,  but 
are  to  be  avoided  if  possible.  Elm  is  a 
good  substitute  if  dry  and  straight 
grained.  It  is  not  generally  used  be- 
cause of  its  tendency  to  warp  and  go  out 
of  shape.  The  writer  used  a  consider- 
able quantity  of  elm  for  ribs,  as  shown 
at  Z,  which  proved  fairly  satisfactory, 
as  early  as  the  spring  of  1911,  at  Wal- 
tham,  Mass. 

The  cap  strips  will  bend  to  shape, 
except  possibly  the  lower  nose  camber. 
If  any  difficulty  is  found,  this  part  may 
be  soaked  in  hot  water  for  a  few  min- 
utes, then  glued  and  nailed  to  the  nose 
web  with  three-quarter  inch  No.  18  or 
20  flat  head  wire  brads  which  should 
be  used  to  supplement  hot  glue.  Great 
care  should  be  used  when  nailing  into 
the  ribs  to  avoid  splitting  or  running 
the  brad  out  one  side  or  the  other. 

As  it  is  essential  to  have  all  ribs  uni- 
form, a  jig  similar  to  the  sketch  shown 
at  A  A  may  be  made.  In  lieu  of  a 
trued  up  table  or  bench  top  a  cleated 
board  may  be  used  to  glue  and  nail  on 
pieces  A  7/32  inches  thick,  the  identi- 
cal shape  and  size  of  the  webs,  also 
blocks  B  the  same  size  and  shape  as  the 
wing  spars.  This  will  suffice  if  the 
lower  cap  strip  be  nailed  on  first.  Of 
course,  the  ends  where  the  trailing  and 
entering  edge  pieces  are  fastened  are 
left  sufficiently  open  to  permit  these 
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members  sliding  through  when  assem- 
bling the  wing  structures.  Blocks  C 
may  be  fastened  on  permanently.  Loose 
dowels  may  be  inserted  in  holes  at  D 
to  clamp  rib  against  blocks  C.  If  the 
cleats  are  screwed  on,  they  may  be  re- 
versed to  other  side,  permitting  the  use 
of  the  other  side  for  small  rib  jig. 

The  short  ribs  marked  X  are  exactly 
the  same  as  the  other  intermediate  ribs 
minus  the  trailing  web  section.  The 
nose  ribs  of  the  large  wing  are  identical 
with  that  much  of  the  intermediate  ribs 
of  the  small  plane  or  they  may  be 
steamed  to  shape  and  fastened  on  minus 
the  nose  web. 

The  box  ribs  indicated  at  A,  B,  C,  D, 
E,  F,  G  and  H  are  doubly  webbed,  as 
shown  at  Y;  the  webs  are  sawed  from 
5/16"  spruce,  or  may  be  made  of  a 
1^4-inch  thick  solid  sawed  out  section 
spindled  or  scooped  out  between  spars 
to  an  I  beam  section.  These  are  neces- 
sary to  take  the  compressional  stresses 
due  to  the  drift  wires  in  the  wing  and 
the  cross  bracing  of  the  interplane  fly- 
ing and  landing  wires  which  will  be 
described  in  the  next  issue. 

In  same  cases  the  ribs  are  all  like 
the  intermediate  members,  a  strut  of 
either  steel  tubing  or  wood  is  installed 
to  take  care  of  the  compression,  but  as 
it  necessitates  an  addition  to  the  inter- 
plane strut  fitting  or  a  separate  fitting, 
it  is  advisable  for  the  amateur  to  ac- 
cept the  first  method  and  use  box  ribs. 
The  rib  contour  templates  are  neces- 
sary to  check  up  the  ribs  as  they  are 
assembled  in  the  panel  and  may  be 
easily  made  as  shown  in  the  sketch. 

The  wing  tips  are  made  stiff  to  resist 
the  tension  of  the  fabric  when  shrink- 
ing. The  shape  is  largely  a  matter  of 
taste  and  forms  one  of  the  distinctive 
features  of  the  complete  machine.  It 
may  be  made  of  a  piece  of  ash  bent  to 
the  desired  shape  or  sawed  out  of  a 
spruce  board  joined  together  with  long 
splices,  or  an  oval  tubing  may  be  heated 
and  bent  to  shape  with  the  major  axis 
horizontal.  This  is  preferable  for  a 
seaplane.  Also  a  laminated  section 
may  be  used,  using  a  number  of  ash 
or  spruce  strips  l/\  x  1",  with  the  joints 
vertically  disposed  in  the  machine.  It 
is  bent  and  glued  over  a  form,  then 
dressed  to  suit  conditions. 

Trailing  edges  and  entering  edges 
are  made  in  a  number  of  ways,  as  the 
sketches  graphically  indicate.  Figures 
N,  O,  R,  S  represent  the  spindled  out 
entering  edge  for  blunt  nosed  sections 
such  as  the  Eiffel  13  bis,  33;  U.  S.  A. 
sections  1,  2,  3,  4  and  5,  R.  A.  F.  4; 
.'-harp'  nosed  sections  as  the  Eiffel  32, 
.56,  37,  R.  A.  F.  3,  5,  6  and  U.  S.  A. 
6  require  the  methods  shown  at  figures 
T  and  section  G.  H.- 

Figures  U  and  V  indicate  the  gen- 
eral forms  of  trailing  edges  now  in  use. 
The  wire  trailing  edge  is  still  used,  giv- 
ing a  scalloped  appearance  like  the 
French  Spad  and  the  German  Taube. 


When  assembling  wing  panels  2-30" 
high  wood  horses  will  be  found  con- 
venient. Caution  is  required  for  spac- 
ing and  preventing  any  distortion,  due 
to  shrinkage  or  swelling  of  components. 
Hot  glue  and  brad  all  wood  joints.  Use 
20  gauge  sheet  steel  bands  if  steel  tub- 
ing is  used  for  trailing  edges,  and  wing 
tips. 

The  top  camber  from  the  entering 
edge  to  front  wing  bar  and  sometimes  to 
the  stringer  is  covered  with  veneer  as  at 
figure  S  or  covered  with  single  ply  or 
aluminum  sheet,  but  may  be  omitted. 
The  loss  in   efficiency  is  not  great 


The  improved  Leavitt  armor  for  deep-sea 
diving 

enough  to  compel  this  additional  ex- 
pense and  the  extra  thickness  of  section 
will  practically  compensate  for  this  de- 
ficiency. In  high  speed,  high  powered 
machines  this  part  veneer,  part  cloth 
wing  covering  is  desirable. 

When  assembled  the  steel  tubing 
should  be  wrapped  with  tape;  then  the 
whole  mass  should  be  given  a  coat  of 
orange  shellac,  followed  by  a  coat  of 
Valspar  varnish.  As  these  coats  of 
varnish  are  to  protect  the  material 
from  the  weather  (dampness,  etc.),  and 
not  for  appearance,  fairly  thick  coats 
are  applied.  Carefully  hang  up  the 
wing  frames  by  the  use  of  slings  sus- 
pended from  the  ceiling  to  prevent 
warping  out  of  shape  while  waiting  for 
the  covering. 

(Ed.  Note. — Fabric  and  dope  work 
will  be  described  in  Part  5.) 


New  Deep-Sea  Diving  Armor 

THE  opportunities  for  deep  sea 
salvage  were  never  so  great  at  any 
time  in  history  as  at  the  present  One 
of  the  biggest  problems  receiving  atten- 
tion from  the  Nations  of  the  World  is 
the  recovery  of  ships  and  cargoes  sunk 
during  the  war,  whose  total  value  is 
counted  at  billions  of  dollars.  In  all 
operations  under  the  water,  whether 
recovering  cargoes  only  or  raising  ships, 
it  is  essential  that  divers  must  be  on  the 
job.  Mechanical  means  alone  are  in- 
adequate, they  must  be  supervised  and 
aided  by  men  who  can  work  and  see. 

The  improved  Leavitt  diving  armor 
shown  herewith  enables  the  diver  to 
work  in  from  one  hundred  to  five  hun- 
dred feet  of  water  and  allows  all  neces- 
sary movements,  with  no  danger  or  in- 
convenience to  the  diver.  He  is  en- 
cased in  an  all-metal  suit  that  relieves 
him  of  all  pressure,  allows  free  move- 
ments of  hands  and  arms,  makes  his  air 
for  breathing  (sufficient  for  four  hours' 
work  at  one  time);  has  telephone  con- 
nection with  the  ship  above.  He  is  un- 
impeded by  air  lines,  signal  cords  and 
other  objectionable  features  of  the  usual 
rubber  diving  suit. 

The  construction  of  the  new  Leavitt 
armor  is  different  from  any  diving  ap- 
paratus previously  invented.  The  metal 
is  manganese  bronze,  an  alloy  which 
will  not  rust,  but  which  has  the  tensile 
strength  of  steel.  Most  joints  would 
leak  under  water  if  made  loose  enough 
to  allow  motion,  and  if  made  tight 
enough  to  prevent  leakage  they  would 
jam  under  the  pressure.  Mr.  Leavitt 
therefore  used  ball-bearing  joints  at  the 
shoulders,  wrists  and  ankles,  flexible 
hard-rolled  interlocked  copper  tubing, 
wrapped  with  pure  rubber,  is  used  for 
arms  and  legs.  The  helmet  has  four 
windows  of  half-inch  Triplex  Safety 
Glass  and  a  telephone  with  communi- 
cating wire  built  into  the  raising  cable. 

In  addition  to  the  diving  armor  Mr. 
Leavitt  has  perfected  a  system  of  elec- 
tric lighting  that  will  stand  the  pressure 
and  illuminate  a  radius  of  twenty  feet 
at  depths  to  five  hundred  feet.  By 
means  of  these  inventions  salvage  work 
hitherto  impossible  is  rendered  com- 
paratively easy. 

The  diving  armor  and  lights  have 
been  thoroughly  tested  to  a  pressure  of 
two  hundred  and  twenty  pounds  per 
sq.  in.  equal  to  a  depth  of  five  hundred 
feet.  Mr.  Leavitt  holds  the  world's  rec- 
ord for  depth  of  diving  having  walked 
on  the  bottom  of  Grand  Traverse  Bay 
for  forty-five  minutes  at  a  depth  of  376 
ft.  Also  the  armor  has  been  success- 
fully used  in  salvage  operations,  notably 
the  recovery  of  the  cargo  of  copper  and 
valuables  from  the  Steamer  Pewabic 
sunk  over  fifty  years  in  Thunder  Bav- 
in 1 76  feet  of  water. 
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How  to  Make  a  Simple  Steam  Turbine 

By  George  F.  Carter 


Syrup  Con... 


Burner — 


THE  little  steam  turbine  illus- 
trated in  the  drawing  is  one 
with  which  a  good  many  inter- 
esting hours  can  be  passed,  both  in  the 
construction  of  the  device  and  in  its 
operation.  There  is  absolutely  no  dan- 
ger of  explosion  with  it  and  it  possesses 
the  advantage  of  easy  construction  with 
few  tools. 

The  boiler  will  be  con- 
sidered first  A  clean  syrup 
can  may  be  used  for  this. 
The  paper  covering,  of 
course,  should  be  removed 
and  the  can  carefully  ex- 
amined for  defects.  Four 
strips  of  heavy  gauge 
brass  are  bent  as  illus- 
trated and  soldered  to  the 
bottom  of  the  boiler. 
These  act  as  feet.  They 
are  drilled  at  one  end  so 
that  small  wood  screws 
can  be  used  in  holding 
the  boiler  to  the  base 
board.  Soft  solder  can  be 
used  to  fasten  the  feet  to 
the  boiler,  owing  to  the 
fact  that  the  water  in  the 
boiler  will  prevent  the 
solder  from  reaching  the 
melting  point.  The  top 
of  the  tin  can  is  used  both 
to  fill  the  boiler  and  as  a 
safety  valve.  If  the  sup- 
ply pipe  should  become 
plugged,  the  steam  pres- 
sure would  blow  the  lid  of 
the  can  off,  thereby  re- 
lieving the  pressure  imme- 
diately. 

The  burner  is  a  small 
cover  from  a  tin  can  filled 
with  asbestos  and  covered 
with  a  small  piece  of  cop- 
per or  brass  gauze.  The 
alcohol  which  is  used  as 
the  fuel  is  poured  into  the 
cover  and  it  will  burn  for 
a  p  p  r  o  x  i  mately  fifteen 
minutes.  It  is  advisable 
to  make  two  of  these  burn- 
ers, so  that  the  turbine 
can  be  run  continuously. 

The  turbine  is  very 
simple.    A  circular  piece 


of  sheet  brass  is  cut  out  and  eight  slots 
are  cut  in  it  to  accommodate  the  blades. 
The  blades  are  also  cut  from  sheet 
brass  and  their  ends  bent  as  shown. 
They  are  soldered  into  the  slots  of  the 
circular  piece.  A  small  brass  rod  is 
placed  in  the  center  of  the  rotor  for  the 
shaft  and  this  is  also  held  with  a  droD 
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of  solder  on  each  side.  The  sides  of 
the  turbine  are  cut  and  bent  as  illus- 
trated. The  circular  covering  between 
the  sides  of  the  turbine  is  formed  by  a 
strip  of  sheet  brass  with  the  ends  sol- 
dered together.  The  sides  are  then  sol- 
dered to  this  piece.  The  turbine  is  held 
to  the  base  by  means  of  six  small  wood 
screws,  as  shown.  A  small 
wooden  pulley  is  placed  on 
the  protruding  end  of  the 
rotor  shaft.  The  steam 
feed  pipe  which  connects 
the  boiler  to  the  rotor  is 
copper  or  brass  and  it 
should  be  thoroughly 
heated  before  it  is  bent  to 
the  shape  shown.  This  is 
to  prevent  it  from  kinking. 
In  bending  this  pipe  it  is 
well  to  cut  a  little  wooden 
form  of  the  proper  radius 
so  that  it  can  be  bent 
around  it.  If  the  pipe  is 
bent  too  sharply  it  will 
kink.  A  drop  of  solder 
on  the  point  where  the  pipe 
enters  the  boiler  and  the 
steam  turbine  will  render 
it  steam  tight.  The  posi- 
tion of  the  nozzle,  is  shown 
in  the  cross  section  of  the 
turbine. 

With  a  very  low  pres- 
sure, this  little  turbine 
will  develop  considerable 
speed,  but  it  delivers  very 
little  power. 

In  operating  the  little 
power  plant,  the  boiler 
should  never  be  permitted 
to  become  dry  as  this  will 
melt  the  solder  and  prob- 
ably cause  leaks  by  undue 
expansion  of  the  seams  in 
the  can.  The  water  should 
not  be  permitted  to  stand 
in  the  boiler  as  it  will 
cause  rust.  A  little  lubri- 
cating oil  placed  in  the 
boiler  will  help  to  protect 
it  from  rust. 

Those  who  wish  to 
elaborate  on  this  design 
can  add  more  blades,  or 
increase  boiler  capacity. 
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A  Talk  With  Radio  Beginners 

The  Boy  Students  or  the  Older  Men  Who  Would  Like  to  Work  With  Wireless 
Are  Often  Confronted  With  the  Problems  Which  are  Cleared  Up  in  This  Article 


ALL  kinds  of  interests  are  repre- 
Z-k  sented  by  the  men  who  call  at 
JL  \.  the  offices  of  Everyday  Engi- 
neering. Every  one  has,  or  is  inter- 
ested in,  some  particular  hobby.  What- 
ever the  hobby,  they  are  nearly  ail  fa- 
miliar to  some  extent  with  radio  work, 
but,  when  the  subject  is  brought  up,  so 
many  say,  "I'd  like  to  have  a  wireless 
set,  yet  there  are  so  many  new  and  com- 
plicated instruments  I  haven't  the  time 
to  get  into  it."  Others,  who  had  sta- 
tions years  ago,  feel  that  they  are  too 
far  behind  the  times,  and  some  say  the 
cost  is  prohibitive.  There  is  also  the 
difficulty  of  learning  the  code. 

Not  one  of  these  objections,  actually, 
is  a  reason  for  not  having  a  radio  sta- 
tion. 

In  the  first  place,  the  advances  of  the 
radio  art  has  simplified,  rather  than 
complicated,  the  equipment  required  for 
a  wireless  station.  The  men  who  used 
to  have  sets,  back  in  the  dark  ages,  will 
find  that  receiving  and  transmitting 
with  new  apparatus  is  more  reliable 
and  can  be  carried  on  over  greater  dis- 
tances than  ever  before.  The  cost  of 
receiving  instruments  for  a  simple  set 
is,  in  spite  of  general  increased  prices, 
lower  than  of  equipment  to  do  the  same 
work  five  years  ago.  Finally,  our  Gov- 
ernments perhaps,  to  make  up  for  its 
treatment  of  the  experimenters,  has 
established  a  broadcast  schedule  to  give 
the  beginners  a  code  practice  at  slow 
speed. 

And  now,  possibly,  some  of  those 
same  objectors  are  wondering,  "What 
kind  of  a  set  can  I  have,  how  much  will 
it  cost,  and  how  can  I  copy  this  code 
practice  ?" 

Almost  everyone  can  remember  that, 
before  the  war,  there  appeared  to  be  a 
high-mast  competition.  In  fact,  the 
antenna  height  was  about  the  most  im- 
portant thing  about  the  station.  That 
is  no  longer  the  case.  Sending  an- 
tennas are  limited  in  size  by  Govern- 
ment regulations.  Aerials  for  receiv- 
ing are  almost  entirely  of  the  single 
wire  type.  They  require  no  masts  or 
spreaders,  and  can  be  put  up  on  natural 
supports.  Antennas  are  broadly  classed 
as  Short,  Long  and  Super  Range.  The 
first  class  arc  30  feet  high  and  100  feet 
long.  They  will  receive  the  Arlington 
time  signals,  with  a  simple  tuning  coil 
or  loose  coupler,  galena  detector,  and 
reliable  2,000-ohm  phones,  at  a  dis- 
tance of  §00  miles,  under  ordinary  con- 
ditions. Second  class  antennas,  30  feet 
high  and  200  feet  long,  with  the  instru- 
ments just  mentioned,  will  receive  Ar- 
lington up  to  1,000  miles,  while  the 
third  class,  30  feet  high  and  300  feet 
long,  using  a  single  Audion  detector, 


will  receive  Lyons,  France,  up  to  5,000 
miles. 

As  for  the  apparatus  required,  this 
need  be  no  more  complicated  than  the 
knowledge  of  the  operator  is  extensive. 
In  the  September  issue  of  Everyday 
Engineering  a  simple  receiving  set 
was  described.  If  the  equipment  is 
purchased,  a  tuning  coil  costs  only  four 
or  five  dollars,  or  a  good  loose  coupler 
ten  or  twelve.  Detectors  are  sold  at 
prices  ranging  from  one  to  five  dollars, 
and  telephones  from  four  to  sixteen.  A 
one-dollar  fixed  condenser  and  a  buzzer 
are  also  needed.  Complete  materials 
for  a  Long  Range  antenna  cost  about 
three  dollars. 

The  price  of  the  instruments  for  a 
complete  receiving  set,  then,  amounts 
to  around  fifteen  dollars.  This  can  be 
cut  in  half  if  the  experimenter  makes 
his  own  apparatus,  and  the  instruments 
are  so  simple  that  no  special  skill  is 
required. 

The  code  requires  a  certain  amount 
of  application  and  practice.  It  will  be 
found  that,  in  many  cases,  commercial 
messages  are  not  transmitted  at  as  high 
a  speed  as  was  used  before  the  war. 
Also,  the  Navy  Department  has  in- 
augurated a  nightly  code  practice  which 
will  be  of  great  assistance  to  beginners. 
A  further  announcement  is  given  on 
page  46  of  this  issue. 

The  plan  is  to  use  the  usual  Conti- 
nental signals,  but  to  arrange  the  letters 
of  the  words  by  a  special  code,  fur- 
nished by  the  District  Communication 
Superintendent.  This  method  makes  it 
impossible  to  guess  at  the  letters;  each 
one  must  be  copied  accurately  to  make 
possible  an  accurate  decoding. 

For  the  benefit  of  those  not  familiar 
with  the  Continental  Code,  now  used 
entirely  for  radio  communication,  the 
characters  are  listed  here. 

A    .  - 

B 

C    -  .  -  . 
D    -  .  . 
E  . 

F    .  .  -  . 
G   --  . 
H  .... 
I 

J     •  --- 
K 

L    .  -  .  . 
M  — 
N    -  . 

O  

P    .  --  . 
Q   —  .- 
R    .  -  . 
S  ... 
T  - 
U 


V 

w  .  — 
X 

Y   -  .  — 
Z 

1  .  

2  .  

3 
4 

5   

6  -  .  .  .  . 

7  --  .  .  . 

8  .  . 

9   . 

0   

>     '  * 

In  memorizing  the  code,  it  is  not 
advisable  to  think,  for  example,  "dot 
dash,  a,  dash  dot  dot  dot,  b,"  but,  "Dt 
da,  a,  da  dt  dt  dt,  b,"  and  so  on,  as 
these  sounds  are  more  like  the  sounds 
of  the  signals.  When  possible,  it  is  of 
great  assistance  to  have  some  one  send 
from  a  newspaper  or  book.  This  gives 
excellent  practice  to  the  beginner. 
Then,  when  the  characters  have  been 
fairly  well  mastered,  letters  can  be 
picked  out,  here  and  there,  from  com- 
mercial messages  until,  with  a  little 
more  experience,  all  the  letters  are 
understood. 

A  copy  of  the  Government  Radio 
Regulations  can  be  obtained  from  the 
Government  Printing  office  for  fifteen 
cents  cash  or  money  order.  Stamps  are 
not  accepted.  This  gives  all  the  details 
for  obtaining  a  transmitting  license — 
no  license  is  required  for  a  receiving 
station — and  describes  the  methods  used 
in  radio  communication.  It  also  con- 
tains a  list  of  abbreviations  and  special 
signals. 

As  soon  as  possible,  the  experimenter 
should  apply  for  an  amateur  operating 
license.  Altho  this  is  not  required, 
where  a  receiving  station  only  is  op- 
erated, it  is  essential  for  the  owner  of  a 
transmitting  set,  and  is  always  a  valu- 
able thing  to  have.  The  book  of  Gov- 
ernment Regulations  tells  all  about  the 
different  classes  of  licenses  and  the 
methods  of  application.  Special  ar- 
rangements are  made  for  those  who  can- 
not go  to  the  office  of  the  Department 
for  examination,  and  also  for  tempor- 
ary licensing  of  isolated  transmitters. 

In  the  coming,  as  well  as  in  the  past, 
issues  of  Everyday  Engineering 
there  will  be  articles  on  the  construc- 
tion of  simple  apparatus  for  those  who 
are  just  taking  up  radio  work.  Any 
inquiries  for  information  on  circuits 
or  apparatus  should  be  addressed  to 
the  Radio  Department,  Everyday  En- 
gineering. 
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A  Three-Foot  Flying  Model  Nieuport 

Speed  Scout 


FIRST,  we  will  make  our  full 
sized  layout  for  forming  and 
bending  the  longerons  of  our 
fuselage.  Make  the  layout  of  one  side 
and  then  form  both  sides  in  the  same 
form.   Place  headless  nails  along  the 
outside  lines  to  hold  the  longerons 
in  shape  while  drying.    Then  boil  the 
longerons  in  water  for  y2  hour,  after 
which  they  are  placed  in  the  form  and 
permitted  to  stand  until  dry.  While 
you  are  making  the  layouts,  boiling 
and  bending  the  wood,  make  the  lay- 
outs for  the  two  upper  and  two  lower 
wings,  the  balanced  rudder,  elevators 
and  stabilizer.   The  reed 
can  be  boiled  along  with 
the  longerons.  Return- 
ing to  the  fuselage:  After 
you  have  the  longerons 
bent,  cut  them  to  shape 
and  fasten  in  place  the 
fuselage  struts,  making 
up  two  complete  sides. 
This  done,  cut  and  fasten 
in   place   the   top  and 
bottom    fuselage  struts. 
Fasten  each  strut  in 
place   by   glueing  and 
nailing   with   a  small 
brad,  and  always  be  sure 
to  drill  a  hole  with  a  No. 
61  drill  before  doing  the 
nailing  or  the  members 
will  split. 

Landing  Chassis 

When  the  fuselage  is 
complete,  cut  it  to  size 
and  fasten  in  place  the 
landing  chassis  struts,  which  are  made 
in  one  piece  to  the  size  shown.  To 
facilitate  construction,  cut  a  small  slot 
in  the  lower  portion  of  the  chassis  mem- 
bers for  the  axle  to  slide  in,  pass  the 
axle  through  and  fasten  it  in  place  with 
the  brace  wires.  The  axle  is  1/16  in. 
in  diameter  by  9  ins.  long,  and  the 
wheels  are  2l/i  ins.  streamlined  discs. 
Chassis  struts  are  cut  out  of  %  in. 
wood,  then  given  streamlined  shape, 
and  trued  up  to  dimensions  on  the 
drawing. 

Tail  Skid 
The  tail  skid  is  a  piece  of  %  in.  x 
J/g  in.  bass  wood  2^2  ins.  long  and 
fastened  to  the  lower  longeron  \%  in. 
from  the  top  end  of  the  skid  and  \% 
ins.  back  from  the  tail  post  of  the  fusel- 
age. Pivot  on  long  brad  passed  through 
both  lower  longerons  and  then  attach 
rubber  bands,  as  shown,  to  take  up 
some  of  the  shock  of  landing. 

Motor  Stick 
The  motor  stick  consists  of  one  piece 


By  Elmer  Ross 

of  spruce  5/16  in.  square  by  15  ins. 
long,  one  aluminum  propeller  hanger, 
one  ball  bearing  propeller  shaft,  one 
rear  rubber  hook,  one  12  in.  propeller 
and  five  doubled  strands  of  3/16  in. 
flat  rubber.  Connect  them  as  shown  in 
the  April  1919  issue  of  Everyday  En- 
gineering in  the  writer's  article  on  "A 
Model  Curtiss  JN4."  Fasten  in  the 
fuselage  at  No.  2  and  No.  3  top  fusel- 
age struts  only  and  exactly  in  the  center. 

Engine  Cowling 

Make  an  aluminum  cowling  to  the 
shape  and  size  shown  from  1/64  in. 


thick  aluminum.  To  fasten  the  cowl- 
ing to  the  fuselage  it  will  be  necessary 
to  cut  off  the  first  section  of  the  fusel- 
age and  fasten  it  in  place  to  the  four 
longerons  at  section  No.  2,  after  cutting 
off  section  No.  1.  Drill  a  %  in.  hole 
in  the  cowling,  as  shown,  for  the  pro- 
peller hub  to  project  through.  After 
putting  the  cowling  in  place,  put  the 
propeller  on  the  hub  and  tighten  up 
the  nut. 

Side  and  Turtle  Deck  Formers 
Make  the  side  nrnl  turtle  deck  form- 
ers to  the  sizes  induated  and  fasten  in 
place  to  the  fuselage  in  the  position 
shown,  by  glueing  and  drill  a  hole  and 
place  a  small  brad  in  it  for  extra 
strength.  The  formers  can  be  lightened 
if  desired  by  drilling  holes  in  them,  or, 
if  a  scroll  saw  is  at  hand,  by  cutting 
out  the  centre  portion. 

Interplane  and  Cabane  Struts 
The  interplane  struts  are  cut  45^ 
ins.  for  the  rear  and  6^2  ins.  for  the 
front  and  streamlined.    Bass  'jrjod  is 


used.  The  struts  over  the  fuselage  are 
made  from  5/16  in.  O.D.  aluminum 
tubing  flattened  out  to  streamline  shape 
and  entirely  flat  at  the  top.  The  bot- 
tom end  is  left  round  to  fit  over  a 
small  strut  socket.  You  will  need  four 
made  to  the  dimensions  shown.  The 
special  V-socket  on  the  bottom  plane 
can  be  bought  ready  made  up.  Other 
strut  sockets  are  the  ordinary  upright 
kind. 

Wing  Construction 

After  the  layouts  are  made  and  the 
wood  iKiiled,  place  it  in  forms  to  dry. 

During  this  time  the  ribs 
can  be  cut  out.  Ribs 
will  be  needed  for  each 
top  wing  and  each  bot- 
tom wing,  and  they  are 
made  of  1/16  in.  thick 
spruce  to  the  size  shown, 
-with  the  exceptions  of  the 
ones  which  are  %  in. 
thick.    The  drawings  of 
the  wings  only  show  the 
ribs  altogether,  but  the 
writer  used  a  1/16  in, 
rib  spaced  in  the  middle 
of  each  rib  shown  on  the 
drawing.    If  the  wings 
are  made  as  shown  in 
the  drawing,  the  model 
should  only  weigh  11J4 
ozs.,  which  will  give  a 
few  feet  more  in  the 
flight  length.    After  the 
reed  edging  is  dry  and 
the   ribs   cut   out  and 
drilled,  assemble  as 
shown  in  the  drawing.   The  writer  has 
made  the  wings  in  one  piece,  but  the 
drawings  show  the  proper  size  of  the 
ailerons;  if  you  desire  to  use  them  on 
your  model,  place  strut  sockets  on  spars 
at  points  shown  in  rigging  .sketch. 
Stabilizer,  Elevator  and  Rudder 
The  stabilizer,  elevator  and  rudder 
are  made  from  ]/$  in.  reed  for  the  edg- 
ing and  y%  in.  square  bass  wood  for 
the  filling  in  pieces.  The  stabilizer  and 
elevators  can  be  made  in  one  piece  if 
desired,  but  by  making  them  separate 
and  adjustable  you  can  correct  the  ten- 
dency of  your  model  to  fly  in  anything 
but  a  straight  course. 

Covering  and  Doping 
The  wings,  fuselage  and  controls  are 
all  covered  with  bamboo  paper  and 
doped  with  doping  solution  described 
in  the  April  issue,  or  the  builder  can 
purchase  bamboo  varnish  and  use  it. 
They  both  cost  about  the  same.  When 
covering  the  parts,  be  sure  and  remove 
all  wrinkles  out  of  the  paper.    It  is 
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best  to  give  the  machine  two  coats  of 
the  doping  solution. 

Assembling 

The  model  is  assembled  as  shown  in 
the  sketch  and  should  be  perfectly 
square  with  the  fuselage  in  every  re- 
spect, with  the  exception  of  the  arrow 
shape  which  the  leading  edges  of  the 
top  and  bottom  wings  will  have  and 
which  is  taken  care  of  by  the  slant  of 
the  inner  rib  of  each  wing.  Fasten  the 
brace  wires  in  place  as  shown  and  do 
not  tighten  securely  until  the  wings  are 
in  the  correct  position.  The  writer  used 
small  turnbuckles  on  his  machine, 
which  still  leaves  the  weight  13  ozs. 
The  builder  can  use  them,  too,  if  de- 
sired, but  by  leaving 
them  off  a  reduction  in 
weight  is  effected. 

To  fly  the  model, 
choose  a  field  in  which 
the  grass  is  a  little  bit 
long,  and  if  the  wind  is 
blowing  over  10  miles 
per  hour,  head  your 
model  with  the  wind.  It 
is  a  good  practice  to  get 
a  good  distance  flight  to 
head  the  model  with  the 
wind. 

With  the  amount  of 
rubber  specified,  give  the 
propeller  no  more  than 
J65  to  170  turns,  but  for 
the  first  flight  .give  150 
and  as  the  rubber  gets 
older  you  can  then  work 
up  to  170  turns.  If  the 
model  is .  properly  con- 
structed, you  should  get 
at  least  200  ft.  from  it, 
and  if,  while  building  it, 
you  think  you  can  cut 
down  some  weight,  it 
will  give  proportionately 
longer  flights.  Also  be 
careful  to  get  the  wings 
in  the  proper  place  or 
the  model  will  not  bal- 
ance and  consequently 
will  not  fly  properly  as 
its  course  will  be  erratic. 

Remarks 

The  fuselage  of  the  model  Nieuport 
speed  scout  is  20f£  ins.  overall.  The 
struts  can  be  either  made  streamlined 
or  y%  in.  doweling  can  be  used. 

The  landing  chassis  struts  can  be 
produced  by  either  making  them  out 
of  one  piece  of  3-ply  %  in.  wood  or  it 
can  be  a  piece  of  %  in.  round  reed 
boiled  and  bent  to  shape  as  shown.  To 
do  away  with  the  aluminum  cowling, 
make  a  cowling  out  of  split  bamboo 
bent  to  the  same  size  as  the  aluminum 
cowling.  If  you  wish,  you  can  take 
split  bamboo  for  the  turtle  deck  and 
side  formers.  Bend  it  to  the  proper 
shape,  fasten  to  the  fuselage  with  glue 
and  thread,  which  will  do  away  with 
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the  %  in, 
formers. 

The  motor  stick  could  be  made  from 
a  piece  of  5/16  in.  O.  D.  aluminum 
tube,  and  made  5/16  in.  square  at  the 
propeller  and  with  a  5/16  in.  square 
piece  of  wood  1  Yi  ins.  long,  in  order  to 
be  able  to  fasten  the  hanger  and  the 
rear  rubber  hook  could  be  inserted  in  a 
1/16  in.  hole  drilled  in  the  other  end 
of  the  tube.  This  could  be  fastened 
with  the  small  nuts  that  come  with  a 
rear  rubber  hook. 

By  using  a  1/64  in.  thick  aluminum 
turtle  deck  made  in  one  piece  and  fas- 
tened along  the  side  of  the  top  longeron, 
you  can  readily  take  it  off  to  fix  the 
motor  any  time  you  wish.   A  good  idea' 
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is  to  have  the  engine  cowling,  side 
cowling  and  turtle  deck  all  made  of  one 
piece  of  aluminum. 

Above  all,  be  sure  and  have  each 
part  square  with  each  other,  and  keep 
any  extra  added  weight  off  the  tail. 

The  complete  fuselage  is  made  out  of 
J/i  in.  x  ]/%  in.  square  basswood.  The 
writer  used  5/32  in.  x  5/32  in.  in  order 
to  have  the  machine  stand  more  rough 
use  during  tryouts  to  find  the  proper 
position  of  the  wings. 


Carry  an  indelible  pencil  in  your  tire 
repair  kit.  When  you  find  a  leak  in  a 
tube  you  must  mark  it  so  as  to  find  it 
again.  A  black  lead  pencil  is  useless, 
but  indelible  mark  will  remain. 


AVERY  light  wood,  known  as  balsa 
is  now  used  widely  in  making 
life  rafts,  buoys  and  floats,  airplane 
components  and  other  uses  where  a 
wood  of  this  nature  is  desirable.  It 
also  possesses  valuable  heat  insulating 
properties.  Prof.  W.  W.  Rowlee,  of 
Cornell  University,  who  was  sent  to 
Central  America  last  year  by  a  New 
York  company  to  study  balsa  in  its  na- 
tive environment  has  just  published  an 
article  in  the  Journal  of  the  Washing- 
ton Academy  of  Science  on  the  botani- 
cal characteristics  of  the  wood. 

The  balsa  tree  belongs  to  the  genus 
"Ochroma."  Formerly  only  two  species 
were  recognized,  the  one 
which  was  the  source  of 
the  wood  imported  to  this 
country  being  known  as 
"Ochroma  lagopus." 
Professor  Rowlee's  in- 
vestigations increase  the 
number  of  known  species 
to  nine.  It  grows  with 
astonishing  speed,  often 
attaining  a  height  of  60 
feet  or  more  in  five  or 
six  years.  In  its  natural 
state  the  wood  is  very 
perishable,  decaying 
with  about  the  same 
rapidity  as  a  cotton  fab- 
ric. The  balsa  wood  of 
commerce  is  made  dur- 
able and  waterproof  by  a 
special  treatment.  In 
tropical  America  this 
tree  bears  many  names 
besides  "balsa,"  which 
is  merely  a  Spanish  word 
for  "raft,"  in  an  allusion 
to  the  fact  that  rafts  of 
this  wood  are  used  for 
transportation  purposes 
on  the  South  American - 
rivers.  In  Nicaragua, 
the  tree  is  called  "gati- 
llo",  in  Guatemala  "ca- 
jeto,"  on  the  west  coast 
"mono,"  in  Jamaica 
"corkwood"  and  "down 
tree,"  because  of  its  lightness. 

Balsa  proved  its  utility  in  the  war 
when  it  was  not  only  used  extensively 
for  life-rafts  and  life-boats  but  also  in 
the  construction  of  the  250-mile  mine 
barrage  across  the  North  Sea,  which 
included  80,000  floats  made  of  this 
buoyant  wood.  In  aeronautical  work  it 
has  been  used  for  seaplane  floats  and 
pontoons,  for  airplane  wing  rib  webs 
and  for  streamlining  and  fairing  steel 
struts,  bracing  wires  and  any  tubular 
members  of  circular  crosssection.  In- 
vestigations are  now  in  progress  to 
determine  and  plot  its  strength — weight 
ratio  and  other  physical  characteristics. 

No  doubt  many  other  uses  will  be 
found  in  the  future  for  this  remark- 
able wood  despite  its  great  cost. 
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EXPERIMENTAL  CHEMISTRY 

METALLURGY-  ELE  CTRO  CHEMISTEY 
PHYS  ICAL     C  H  E  M  I  S  TRY 


Metallurgy  for  Beginners 

By  E.  Hurley 


IT  has  been  conceded  that  there  is 
a  lack  of  research  and  serious  in- 
vestigation in  the  laboratory  of  the 
amateur  chemist. 

In  many  localities  there  are  valuable 
mineral  deposits  as  yet  not  discovered 
and  it  is  the  object  of  this  article  to 
endeavor  to  give  to  the  amateur  chemist 
information  that  may  aid  him  in  his 
investigations  for  valuable  ores,  also 
furnishing  an  insight  into  the  work  in- 
volved in  determining  the  metals  in 
these  ores. 

The  subject  is  not  treated  in  a  techni- 
cal manner  neither  is  it  the  purpose  to 
describe  all  the  processes  that  have  been 
devised  or  even  the  modifications  and 
adoptions  of  these  processes  that  are 
now  being  used  in  the  analysis  of  the 
principal  ores. 

The  reagents  and  apparatus  used  are 
those  generally  found  in  the  laboratory 
equipped  for  elementary  qualitative 
analysis.  The  reagents  for  the  work 
are  prepared  as  follows: 

Aluminum 
Aluminum  is  of  common  occurrence 
and  is  one  of  the  chief  constitutents  of 
the  earth's  crust.  It  is  found  in  most 
rocks  but  there  is  but  one  ore,  bauxite, 
that  is  of  commercial  value.  This  min- 
eral contains  approximately  74%  alumi- 
num oxide  when  pure.  It  has  a  dull 
lustre  and  is  found  in  various  colors, 
particularly  red,  brown,  gray,  etc.  The 
electrical  furnace  is  the  only  successful 
method  of  extracting  the  metal  from 
its  ores. 

Test 

Aluminum  compounds,  are,  as  a  rule, 
insoluble  in  acids  and  to  obtain  the 
aluminum  in  solution,  it  is  necessary  to 
subject  the  ore  to  an  alkali  fusion.  Dis- 
solve the  residue  in  hot  water  and  add 
hydrochloric  acid.  Evaporate  to  com- 
plete dryness  and  when  cooled,  add  10 
cc.  hydrochloric  acid.  Then  heat  it 
three  minutes  over  a  bunsen  burner  and 
add  50  cc.  water.  Boil  and  filter,  wash- 
ing the  filter  with  hot  water.  Dilute  the 
solution  to  about  250  cc,  heat  it  until 
it  boils  and  then  pass  hydrogen  sulphide 
gas  through  the  hot  solution.  Filter  and 
add  a  few  drops  of  hydrochloric  acid  to 


the  resulting  filtrate  and  boil  three  min- 
utes. Now  add  15  cc.  ammonium 
chloride  and  enough  ammonium  hy- 
droxide to  make  the  solution  decidedly 
alkaline  and  if  a  precipitate  is  formed, 
filter  it  off.  No  precipitate  here  indi- 
cates the  absence  of  aluminum.  If  a 
precipitate  is  formed,  filter  and  wash 
it  and  then  make  a  hole  in  the  filter 
paper  so  that  the  precipitate  can  pass 
through  to  the  test  tube.  To  the  solu- 
tion in  the  test  -tube  add  20  cc.  of  con- 
centrated potassium  hydroxide,  boil  and 
filter,  reserving  the  precipitate.  To 
this  filtrate,  add  50  cc.  of  ammonium 
chloride  and  if  aluminum  is  present  a 
white  precipitate  will  be  formed  which 
will  not  dissolve  on  the  addition  of 
ammonium  carbonate  solution. 

Barium 

The  principal  ores  of  barium  are 
barite,  a  heavy  whitish  mineral.  It  is 
used  in  the  manufacture  of  white  lead 
and  also  in  the  paper  and  sugar  indus- 
try. It  occurs  in  Missouri,  Tennessee, 
North  Carolina,  Kentucky  and  many 
other  states. 

Take  a  gram  or  a  small  quantity  of 
the  finely  pulverized  ore  and  add  to  it 
15  cc.  of  moderately  warm  sulphuric 
acid.  After  heating,  filter  and  discard 
the  filtrate.  Boil  the  residue  for  twenty- 
five  minutes  in  a  concentrated  solution 
of  potassium  carbonate  and  filter,  wash- 
ing the  precipitate  well.  To  the  pre- 
cipitate add  10  cc.  dilute  hydrochloric 
acid  by  pouring  it  through  the  filter  on 
which  you  have  the  precipitates,  collect- 
ing the  solution  that  passes  through. 
Add  three  grams  of  ammonium  chloride 
and  then  5  cc.  warm  sulphuric  acid.  No 
precipitate  here  indicates  the  absence 
of  barium.  If  one  is  obtained  filter  it 
off,  boil  again  as  before  with  a  solution 
of  concentrated  carbonate  solution,  filter 
and  wash  thoroughly.  Dissolve  it  in 
acetic  acid  and  to  the  solution  add  a 
few  drops  of  potassium  dichromate  and 
if  barium  is  present  a  yellow  precipitate 
will  be  thrown  down. 

Bismuth 

The  principal  ore  is  bismuthinite 
with  a  lead-gray  color.  It  contains  81% 
bismuth.    Bismutite  has  a  white  and 


yellow  color  and  contains  approximate- 
ly 88%  bismuth.  Tetradymite  has  a 
steel  gray  color  and  contains  69%  bis- 
muth. It  has  been  found  in  several 
localities  of  the  United  States,  an  ex- 
cellent grade  coming  from  Arizona.  Its 
principal  use  is  in  alloys,  one  of  which 
is  composed  of  lead,  tin  and  bismuth 
with  a  very  low  point  of  fusibility. 

Place  a  small  quantity  of  the  finely 
pulverized  ore  in  a  porcelain  dish  and 
add  10  cc.  of  hydrochloric  acid  and 
10  cc.  of  nitric  acid,  and  heat  to  boil- 
ing. Boil  most  of  the  solution  off  and 
then  dilute  with  an  equal  amount  of 
water  and  filter.  Take  a  test  tube,  half 
full  of  water  and  add  to  it  a  little  of 
the  filtered  solution.  If  bismuth  is 
present  a  white  precipitate  is  formed. 
Dissolve  a  small  quantity  of  this  pre- 
cipitate by  adding  to  it  a  few  cubic 
centimeters  of  hydrochloric  acid  and 
add  an  excess  solution  of  potassium 
stannite  (made  by  adding  to  a  little 
stannous  chloride  in  a  test  tube  enough 
potassium  hydroxide  to  re-dissolve  the 
first  precipitate  formed)  and  if  bismuth 
is  present  a  black  precipitate  will  result. 

Chromium 

The  principal  ore  is  cromite.  It  is  a 
brownish,  to  black  and  slightly  mag- 
netic. This  mineral  is  distributed  wide- 
ly over  the  United  States.  Its  prin- 
cipal use  is  in  the  manufacture  of 
chrome  steel. 

Fuse  a  small  quantity  of  the  pulver- 
ized ore  in  a  small  porcelain  crucible 
with  about  four  times  as  much  sodium 
peroxide,  using  a  blow  pipe  or  blast 
burner.  Dissolve  the  melt  in  hot  water 
and  filter.  If  chromium  is  present,  the 
solution  will  be  yellow.  Make  the  solu- 
tion acid  with  acetic  acid  and  add  a  few 
drops  of  the  lead  acetate  solution  and 
if  chromium  is  present  it  will  be  pre- 
cipitated as  yellow  lead  chromate  which 
dissolves  on  the  addition  of  sodium 
hydrate. 

Copper 

The  principal  ores  are  chalcopyrite 
and  cuprite.  There  are  many  other 
copper  ores.  Copper  is  used  extensive- 
ly in  the  making  of  alloys,  etc. 
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Place  a  small  quantity  of  the  finely 
pulverized  ore  in  a  test  tube  and  add 
5  cc.  of  nitric  acid.  When  the  solu- 
tion is  cold  add  enough  ammonium  hy- 
droxide to  make  the  solution  decidedly 
alkaline.  Filter  off  any  precipitate.  A 
blue  color  indicates  the  presence  of  cop- 
per. To  a  part  of  the  filtered  solution 
add  enough  acetic  acid  to  neutralize  the 
ammonia  and  into  this  solution  put  a 
bright  piece  of  iron  and  the  copper,  will 
appear  as  a  metallic  deposit  on  the  iron. 

Cobalt  and  Nickel 

These  ores  are  generally  found  to- 
gether and  will  be  treated  accordingly. 
The  principal  ores  of  nickel  are  nicco- 
lite  and  millerite  of  cobalt-cobalite  and 
smaltite. 

Place  a  small  quantity  of  the  finely 
pulverized  ore  in  a  porcelain  dish  and 
add  30  cc.  one-half  strength  nitric  acid 
and  heat.  Apply  heat  until  most  of  the 
acid  is  driven  off  and  then  add  40  cc. 
water  to  the  residue  and  then  heat  to 
insure  a  good  solution  of  cobalt  and 
nickel.  Filter  and  pass  hydrogen  sul- 
phide gas  through  the  solution  for  five 
minutes.  Filter  again  and  add  to  the 
solution  filtered  a  few  drops  of  nitric 
acid  and  boil  one  minute.  Then  add 
10  cc.  ammonium  chloride  and  enough 
ammonium  hydroxide  to  make  the  solu- 
tion decidedly  alkaline.  Again  filter 
and  into  the  ammonical  solution  pass 
hydrogen  sulphide  gas  and  if  cobalt  and 
nickel  are  present  they  will  be  thrown 
down  as  a  black  precipitate,  the  absence 
of  which  is  evidence  no  cobalt  or  nickel 
are  present.  If  a  precipitate  is  present 
wash  and  filter  with  a  solution  of  one 
part  hydrochloric  acid  to  four  parts 
water,  and  dissolve  the  remaining  pre- 
cipitate in  dilute  nitric  acid.  Heat  to 
expel  the  acid  and  then  add  IS  cc.  am- 
monium chloride  and  then  potassium 
ferrocyanide  as  long  as  a  precipitate  is 
formed  and  stir  the  solution  rapidly, 
adding  ammonia  in  excess.  A  dark  pre- 
cipitate will  separate  from  the  solution 
and  shows  that  cobalt  is  present  and 
ammonium  sulphide  added  to  the  fil- 
trate will  show  a  black  precipitate  if 
nickel  is  present. 

FROZEN  SOAP  BUBBLES 

SOMETIME  ago  experimenters  with 
low  temperatures  succeeded  in  freez- 
ing soap  bubbles  by  the  aid  of  liquid 
air.  Considering  the  almost  inconceiv- 
able thinness  of  a  soap  bubble,  this  was 
indeed  a  remarkable  experiment.  The 
actual  thickness  of  a  soap  bubble  has 
never  been  accurately  determined  but 
scientists  claim  that  the  amount  of  tan- 
gible matter  contained  in  a  bubble  is 
almost  unbelievable.  The  bubbles  were 
frozen  into  a  hard,  fragile  crystal.  The 
life  of  a  frozen  bubble  is  extremely 
short  unless  it  is  maintained  at  low 
.temperature. 


TO  CASE-HARDEN  LOCALLY 

IN  case-hardening  certain  articles  it 
is  sometimes  necessary,  or  desir- 
able, to  leave  spots  or  sections  in  the 
original  soft,  uncarbonized  condition 
while  the  remainder  is  carbonized  and 
hardened.  This  may  be  effected  by 
first  covering  the  parts  to  be  hardened 
with  a  protecting  coat  of  japan  and 
allowing  it  to  dry.  Then  put  the  piece 
in  an  electroplating  bath  and  deposit  a 
heavy  coat  of  nickel  over  the  parts  not 
protected  by  the  japan.  The  piece  thus 
prepared  may  be  treated  in  the  usual 
manner  in  case-hardening.  The  coat  of 
nickel  prevents  the  metal  beneath  being 
carbonized,  so  it  does  not  harden  when 
dipped  in  the  bath. 

A  plating  of  copper  answers  the  same 
purpose  as  nickel  and  is  often  used.  A 
simple  plan,  where  the  shape  of  the 
piece  permits,  as  when  the  outside  or 
inside  of  a  ring  is  to  be  treated,  is  to 
protect  it  from  the  action  of  the  car- 
bonizing material  with  an  iron  pipe  or 
rod  closely  fitted  or  luted  with  clay. 
Another  scheme  is  to  machine  the  parts 
wanted  soft  after  carbonizing  but  be- 
fore hardening.  By  this  procedure  the 
carbonized  material  is  removed  where 
the  metal  is  desired  soft,  and  when 
heated  and  quenched  these  parts  do  not 
harden. 

STRENGTHENED  FILTER 
PAPER 

WHEN  ordinary  filter  paper  is 
dipped  into  nitric  acid  (specific 
gravity  1.42),  thoroughly  washed  and 
dried,  it  becomes  a  tissue  of  remark- 
able properties,  and  one  that  deserves 
to  be  better  known  by  chemists  and 
pharmacists.  It  shrinks  somewhat  in 
size  and  weight,  and  gives,  on  burning, 
a  diminished  ash.  It  yields  no  nitro- 
gen, nor  does  it  in  the  slightest  manner 
affect  liquids.  It  remains  perfectly 
pervious  to  liquids,  its  filtering  prop- 
erties being  in  no  wise  affected,  which, 
it  is  needless  to  say,  is  very  different 
from  the  behavior  of  the  same  paper 
"parchmented"  by  sulphuric  acid.  It 
is  as  supple  as  a  rag,  yet  may  be  very 
roughly  handled,  even  when  wet,  with- 
out tearing  or  giving  way.  These  qual- 
ities make  it  very  valuable  for  use  in 
filtration  under  pressure  or  exhaust.  It 
fits  closely  to  the  funnel,  upon  which  it 
may  be  used  direct,  without  any  sup- 
ports, and  it  thus  prevents  undue  access 
of  air.  As  to  strength,  it  is  increased 
upward  of  ten  times.  A  strip  of  ordi- 
nary white  Swedish  paper  of  an  inch 
wide  will  sustain  a  load  of  from  ^4  to 
•)4  of  a  pound  avoirdupois,  according 
to  the  quality  of  the  paper.  A  similar 
strip  of  the  toughened  paper  broke  in 
3  trials,  with  5  pounds  7  ounces  and 
3  drachms;  5  pounds  4  ounces  and  36 
grains;  and  5  pounds  10  ounces,  re- 
spectively. These  are  facts  that  deserve 
to  be  better  known  than  they  seem  to  be 
to  the  profession  at  large. 


SOLDERING  PASTE 

ONE  of  the  semi-liquid  masses  ordi- 
narily termed  soldering  paste  is 
produced  by  mixing  zinc  chloride  solu- 
tion or  that  of  ammonia  zinc  with 
starch  paste.  For  preparing  the  com- 
position, ordinary  potato  starch  is  made 
with  water  into  a  milky  liquid,  the 
latter  is  heated  to  a  boil,  with  constant 
stirring,  and  enough  of  this  mass,  which 
becomes  gelatinous  after  cooling,  is 
added  to  the  above  mentioned  solutions 
to  cause  a  liquid  resembling  thick 
syrup  to  result.  The  use  of  all  zinc 
preparations  for  soldering  presents  the 
drawback  that  vapors  of  a  strongly  acid 
odor  are  generated  by  the  heat  of  the 
soldering  iron,  but  this  evil  is  offset  by 
the  extraordinary  convenience  afforded 
when  working  with  these  preparations. 
It  is  not  necessary  to  subject  the  surfaces 
to  be  soldered  to  any  special  cleaning 
or  preparation.  All  that  is  required  is 
to  coat  them  with  the  soldering  medium, 
to  apply  the  solder  to  the  seam,  etc., 
and  to  wipe  the  places  with  a  sponge  or 
moistened  rag  after  the  solder  has 
cooled.  Since  the  solder  adheres  readily 
with  the  use  of  these  substances,  a  skill- 
ful workman  can  soon  reach  such  per- 
fection that  he  has  no,  or  very  little, 
subsequent  polishing  to  do  on  the 
soldered  seams. 

SOLUTIONS  FOR  BATTERIES 

THE  almost  exclusively  employed 
solution  of  sal-ammoniac  (Ammo- 
nium chloride)  presents  the  drawback 
that  the  zinc  rods,  glasses,  etc.,  after 
short  use  become  covered  with  a  fine, 
yellow,  very  hard  to  dissolve,  basic 
zinc  salt,  whereby  the  generation  of  the 
electric  current  is  impaired,  and  finally 
arrested  altogether.  This  evil  may  be 
remedied  by  an  admixture  of  cane 
sugar.  For  a  battery  of  ordinary  size 
about  20  to  25  grams  of  sugar,  dis- 
solved in  warm  water,  is  sufficient  per 
50  to  60  grams  of  sal-ammoniac.  After 
prolonged  use,  it  is  stated,  only  large 
crystals  (of  a  zinc  saccharate)  form, 
which,  .however,  become  attached  only 
to  the  zinc  rod  in  a  few  places,  having 
very  little  disadvantageous  effect  upon 
the  action  of  the  batteries  and  being 
easy  to  remove,  owing  to  their  ready 
solubility. 

RECUTTING  OLD  FILES 

OLD  files  may  be  rendered  useful 
again  by  the  following  process: 
Boil  them  in  a  potash  bath,  brush  them 
with  a  hard  brush  and  wipe  off.  Plunge 
for  half  a  minute  into  nitric  acid,  and 
pass  over  a  cloth  stretched  tightly  on  a 
fiat  piece  of  wood.  The  effect  will  be 
that  the  acid  remains  in  the  grooves, 
and  will  take  away  the  steel  without 
attacking  the  top,  which  has  been  wiped 
dry.  The  operation  may  be  repeated 
according  to  the  depth  to  be  obtained. 
Before  using  the  files  thus  treated  they 
should  be  rinsed  in  water  and  dried. 
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RADIO 

TELEPHONE  AND 
TELEGRAPH  APPARATUS 


Construction  of  Apparatus  on  Standardized  Panels 

A  Method  by  Which  Radio  Apparatus  Can  he  Kept  Up-to-Date 
Without  Discarding  Instruments 


WHEN  radio  experimenting 
first  became  popular,  the  dif- 
ferent instruments  were  made 
separately,  with  no  regard  for  co-ordi- 
nation as  to  electrical  or  mechanical 
design.  They  were  spread  around  over 
the  operating  table,  arranged  in  a  hap- 
hazard fashion. 


By  M.  B.  Sleeper 

Figs.  1  and  2  illustrate  a  simple  re- 
ceiver made  up  on  standardized  panels. 
The  instruments  used  are  a  loose  coup- 
ler, secondary  variable  condenser,  and 
buzzer  test.  A  separate  crystal  detector 
completes  the  set.  This  can  also  be 
used  with  an  audion  cabinet. 

If,  for  example,  it  is  necessary  to  use 


Fig.  1.   .4  receiver  of  which  any 

Next  came  the  panel  type  equipment, 
a  decided  advance  over  the  first  meth- 
od. All  the  receiving  instruments  were 
mounted  on  a  single  panel,  and  all  the 
transmitting  equipment  on  another. 
Only  the  control  handles  were  visible 
at  the  front.  This  made  it  far  easier  to 
operate  the  set,  and,  with  the  new  de- 
vices, carried  the  panel  type  equipment 
up  to  its  marvelous  present  advance. 

The  great  difficulty,  however,  has 
been  that,  to  keep  panel  sets  up  with 
the  latest  developments,  they  must  be 
discarded  altogether  or  torn  down  fre- 
quently. Now,  the  standard  panel 
method  has  come  to  the  rescue  with  a 
combination  of  separate  and  panel 
mounting.  In  this  system,  each  in- 
strument or  special  combination  of  in- 
struments, is  mounted  on  an  individual 
panel,  of  a  size  5x5  ins.,  5  x  10  ins., 
10  x  10  ins.,  or  10  x  15  ins.  By  stand- 
ardizing on  these  sizes,  panels  of  dif- 
ferent shapes  can  be  grouped  together, 
to  form  a  rectangle.  If  they  are  put 
in  a  case,  the  only  change  necessary,  if 
instruments  are  added  or  taken  away, 
is  a  new  cabinet.  However,  no  case  is 
needed  when  the  panels  are  simply  sup- 
ported by  angle  brackets. 


experimenter  may  well  be  proud 

the  condenser  for  another  experimental 
circuit,  it  is  only  necessary  to  unfasten 
the  brass  straps;  later,  it  can  be  put 
back  in  place.    Thus  it  is  possible  to 


standardized  panels,  but  to  illustrate 
the  method,  a  simple  yet  surprisingly 
efficient  receiver  is  described  here.  It 
is  intended  for  use  on  experimental  and 
the  ordinary  commercial  wavelengths  up 
to  1,000  meters. 

The  primary  of  the  loose  coupler  has 
30  taps,  while  all  the  secondary  tuning 
is  done  in  the  variable  condenser.  The 
buzzer  test  indicates,  when  its  signals 
are  heard  in  the  telephones,  that  the  de- 
tector is  adjusted. 

This  is  an  easy  set  to  operate,  for  all 
the  tuning  can  be  done  with  two  knobs. 
When  the  primary  handle  is  turned,  it 
moves  the  switch  arm;  pulled  out  or 
pushed  in,  it  varies  the  coupling.  Sharp 
tuning  is  accomplished  with  the  sec- 
ondary condenser. 

The  Loose  Coupler 
Details  of  the  loose  coupler  are  given 
in  Fig.  3.  The  primary  coil  is  wound 
on  a  tube  3yi  ins.  long  and  3  ins.  in 
diameter.  At  the  panel  end,  the  tube  is 
cut  back  so  that  there  are  three  mount- 
ing legs  y2  in.  wide  and  m-  l°ng- 
This  cutting  must  be  done  with  a  very 


Fig.  2.  A  near  view  of  the  Standardized  Panel  set 


use  any  instrument  for  temporary  cir- 
cuits without  tearing  up  the  receiver 
and  it  can  be  replaced  in  a  minute. 
Additional  apparatus  can  be  put  in,  or 
the  entire  set  rearranged. 

A  200  to  1,000  Meter  Receiver 
Any  type  or  kind  of  transmitting  and 
receiving  equipment  can  be  made  upon 


fine  saw,  or,  preferably,  a  sharp  knife. 
Fig.  3  shows  the  brass  angle  brackets 
fastened  to  the  legs  by  8-32  machine 
screws  and  nuts. 

The  winding  is  composed  of  100 
turns  of  3-16  No.  38  high  frequency 
cable,  wound  in  three  banks,  tapped 
every  three  turns,  beginning  with  the 
thirteenth.    At  the  end  of  each  bank. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  October 


37 


when  the  wire  is  brought  from  the  top 
turn  down  to  the  tube,  two  holes  are 
made,  one  for  the  end  of  the  section, 
and  the  other  to  take  out  the  start  of 
the  next. 

When  the  winding  has  been  com- 
pleted, the  taps  are  cut  to  lengthy  and 
each  end  heated  red  hot  and  dipped  in 
alcohol  twice.  This  removes  the  enamel 
insulation  on  the  wires.  An  accident 
which  occurred  when  this  set  was  built 
will  serve  as  a  warning  to  others.  In 
the  first  place,  a  small  bowl  of  alcohol 
was  used.  During  the  work,  a  tap  was 
put  into  the  alcohol  when  the  insula- 
tion was  burning.  This  ignited  the 
alcohol  and,  in  some  way,  the  bowl  was 
tipped  over.  The  result  was  a  sheet 
of  flame  over  the  arms  of  the  builder 
and  on  the  floor  and  table  of  the  shop. 
Then  a  small  paint  can  cover  was  sub- 
stituted for  the  bowl.  If  that  had  been 
tipped  over,  the  small  amount  of  alco- 


not  quite  rigid  enough  for  the  weight 
of  the  parts. 

Thirty  l/*  in.  diameter  switch  points 
are  set  in  a  circle  3  ins.  in  diameter. 
In  the  center  of  the  panel  a  >n-  hole 
is  drilled  to  take  the  switch  shaft.  The 
3 -ply  switch  arm  has  a  No.  16  hole  for 
the  square  shaft  and  two  No.  36  holes 
to  slip  the  2-56  machine  screws  which 
hold  it  to  the  bearing.  This  bearing 
is  of  brass,  ft  in.  long,  turned  down 
for  Yz  in.  to  %  in.  diameter,  while  the 
remaining  %  in.  is  l/2  in.  in  diameter. 
It  is  to  this  head  that  the  switch  arm 
is  secured  by  the  2-56  screws. 

Through  the  center  of  the  bearings  a 
No.  16 'hole  is  drilled  from  the  back 
almost  to  the  front  end.  The  hole  is 
completed  by  a  No.  30  drill.  Next,  the 
smaller  hole  at  the  front  is  carefully 
filed  square,  to  take  the  l/%  x  l/%  in. 
shaft.  Finally,  a  collar  34  in.  thick 
and  y2  in.  in  diameter,  with  a  %  in. 


Fahnestock  binding  posts  are  pro- 
vided at  the  front  of  the  panel,  though, 
in  some  cases,  it  is  preferable  to  have 
only  screws  protruding  at  the  rear,  to 
which  connections  can  be  soldered. 
Condenser  Panel 

The  condenser  shown  in  Fig.  4  is  of 
the  Clapp-Eastham  make.  The  maxi- 
mum capacity  is  0.0006  mfd.  The 
wavelength  range  is  smaller,  however, 
than  with  a  0.001  mfd.  type,  so  that, 
for  the  full  range,  the  larger  condenser 
should  be  used. 

Although  it  was  not  necessary,  it  was 
thought  advisable  to  put  solid  bakelite 
end  pieces  on  the  condenser.  The  metal 
pieces,  with  bakelite  inserts,  offered  a 
possible  leakage  path  across  the  plates 
which  would  result  in  broad  tuning  and 
loss  of  efficiency  with  an  audion. 

The  construction  of  new  end  pieces 
should  be  attempted  only  by  a  skilled 
mechanic,  for  it  is  an  easy  matter  to 


.3 


■ 


Fig.  3.  Two  views  of  the  Standardized  Panel  type  loose  coupler.  If  a  different  coupler  is  made  later,  this  can  be  removed  and  used  for 

other  purposes,  and  the  new  one  set  into  place 


hoi  would  have  done  very  little  harm. 

All  the  taps  prepared,  the  two  ad- 
jacent wires  are  twisted  and  soldered 
together,  ready  to  be  -  soldered  to  the 
switch  points  later. 

The  secondary  coil  is  wound  on  a 
3  in.  tube  1J4  ins.  long.  This  wind- 
ing has  58  turns  of  3-16  No.  38  cable, 
in  four  banks,  with  no  taps.  Fitted 
at  the  outer  end  is  a  flanged  wooden 
disc  in.  thick,  in  the  center  of  which 
is  a  %  in.  brass  rod,  2  ins.  long,  drilled 
out  with  a  No.  16  drill.  This,  as  will 
be  seen  later,  acts  as  a  bearing  for  the 
square  main  shaft. 

Another  hole  is  made  in  the  wooden 
end  piece,  1  in.  from  the  center,  with 
a  No.  20  drilL  It  will  take  the  guide 
rod  which  prevents  the  coil  from  turn- 
ing, as  shown  in  Fig.  3. 

The  next  step  in  constructing  the 
loose  coupler,  is  to  assemble  the  switch 
parts.  A  5  x  5  in.  panel  is  used,  pre- 
ferably %  in.  thick.  This  set  was 
made  with       in.  bakelite,  but  it  was 


hole,  is  made  to  fit  over  the  end  of  the 
shaft.  Two  6-32  machine  screws  act 
as  set  screws. 

When  the  parts  are  assembled,  the 
bearing  is  put  into  the  panel  from  the 
front  and  the  collar  fitted  on  from  the 
rear.  Thus,  the  shaft  is  free  to  turn, 
but  cannot  pull  out,  while  the  square 
shaft  can  move  in  and  out,  but,  when 
rotated  by  the  adjusting  handle,  it  must 
turn  the  bearing  and  the  switch  arm 
attached. 

The  secondary  coil  must  not  turn 
with  the  main  shaft.  The  shaft  is 
threaded  at  the  rear  end  with  a  6-32  die, 
and  two  nuts  are  put  on  it  at  the  out- 
side and  inside  of  the  secondary  end 
piece  bearing.  They  are  just  loose  enough 
to  allow  the  shaft  to  turn  in  the  brass  in- 
sert, yet  tight  enough  to  prevent  end 
play.  Further  provision  against  turning  . 
is  made  by  a  l/%  in.  brass  rod  which 
passes  through  the  end  piece.  It  is 
secured  to  a  wooden  strip  glued  inside 
the  primary  coil. 


put  the  plates  all  out  of  alignment. 
Moreover,  it  will  be  found  necessary, 
in  all  probability,  to  make  a  new  upper 
bearing  for  the  shaft.  In  drilling  the 
holes  in  the  bakelite  pieces,  the  metal 
plates  were  used  as  templates. 

If  the  construction  of  the  condenser 
is  not  changed,  it  is  an  easy  matter  to 
secure  the  upper  plate  to  the  panel  with 
small  machine  screws.  Because  there 
is  no  way  to  secure  the  handle  to  the 
shaft  except  by  means  of  set  screws, 
two  6-32  screws  were  put  into  the  small- 
er part  of  the  knob.  The  heads  were 
cut  off  and  slotted,  so  that  they  hardly 
protrude. 

The  pointer  is  simply  a  piece  of  % 
x  %  in.  brass  rod,  filed  down  at  one 
end,  and  threaded  with  a  6-32  die  at 
the  other.  The  condenser  dial  and  fig- 
ures on  the  panel  were  simply  scratched 
with  a  compass  and  a  sharp  steel  point, 
after  which  they  were  filled  with  whit- 
ing slightly  moistened  with  linseed  oil. 
When  drv,  this  mixture  becomes  hard. 
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Buzzer  Test  Panels 
Fig.  4  shows  the  buzzer  test.  A 
new  feature  of  construction  is  the  vi- 
brator screw  control.  A  2-56  thread  is 
put  in  a  hole  in  the  thumbscrew.  Then 
the  shaft  of  the  handle  is  soldered  to 
the  screws.  To  make  it  possible  to  put 
on  the  cover,  a  small  slot  is  made  in 
the  side,  to  fit  around  the  shaft.  The 
%  in.  shaft  was  simply  filed  down  at 
one  end  for  the  2-56  thread. 

The  angle  piece  which  holds  the  buz- 
zer is  joined  to  one  of  the  buzzer  con- 
necting screws  so  that  the  switch  clip 


can  be  held  by  the  same  screw  which 
holds  the  angle  piece.  A  brass  strip, 
1/16  x  y%  in.  acts  as  the  contact  arm. 

Three  binding  posts  are  furnished, 
two  for  the  battery,  and  another,  wired 
to  the  vibrator  screw,  to  connect  to  the 
ground.  When  the  switch  is  closed  and 
the  buzzer  operated,  a  sound  is  made 
in  the  receivers  if  the  detector  is  in 
adjustment. 

Arrangement  or  the  Panels 
Holes  are  made  with  a  No.  18  drill 
in  the  corners  of  each  panel,  %  m- 


from  the  edges.  These  are  for  the  sup- 
porting strips.  The  strips  are  made  of 
1/16  x  in.  brass,  drilled  with  two 
No.  18  holes  %  in.  apart.  This  al- 
lows l/i  in.  between  the  panels,  and 
■gives  a  slight  leeway  for  discrepancies 
in  drilling. 

Additional  panels  can  be  arranged 
at  the  side  or  above  those  shown  in  this 
article,  if  the  standard  sizes  of  panels 
are  used.  Other  apparatus,  built  by 
this  method,  will  be  described  in  the 
coming  issues  of  Everyday  Engineer- 
ing. 


Fig.  4.   Details  of  the  condenser  and  butter  test  panels 


Nycssa  Radio  Club 

THE  Nycssa  Radio  Club  was  or- 
ganized this  summer  at  Camp 
Nycssa  where  it  built  and  successfully 
operated  a  station.  The  club  will  re- 
sume activities  this  winter  under  Mr. 
Filden  at  the  West  End  Presbyterian 
Church,  where  we  will  install  a  station. 
The  club  has  fifteen  active  members 
and  expects  to  double  that  number  be- 
fore long.  The  Nycssa  Radio  Club 
would  be  pleased  to  hear  from  other 
radio  clubs  concerning  their  activities. 
All  communications  addressed  to  C. 
Stanley  Johnson,  Jr.,  Secretary,  160 
Wadsworth  Avenue,  New  York  City. 

Telephone  Transformers 

IT  HAS  been  pointed  out  in  the  se- 
ries of  articles  by  Mr.  Clement  that 
the  impedance  of  the  telephone  circuit 
of  a  detector  or  amplifier  should  be 
equal  to  the  internal  impedance  of  the 
last  tube.  Since  the  impedance  of  an 
ordinary  telephone  receiver  is  too  low 
to  meet  this  requirement,  a  transformer 
connected  between  the  plate  circuit  and 
the  telephones  will  improve  the  results. 

The  telephone  transformer  shown 
here  is  designed  to  give  a  combination 
of  impedances  of  which  the  correct  one 
can  be  determined  by  experiment.  The 


plate  is  connected  to  the  first  primary 
terminal  and  the  other  side  to  any  of 
the  other  primary  binding  posts.  The 


telephones  are  put  across  any  of  the 
secondary  posts  until  by  experiment  the 
proper  combination  is  found.  The  eas- 
iest way  to  carry  out  the  test  is  to  couple 
an  inductance  connected  in  the  battery 
circuit  of  a  buzzer  to  the  secondary  in- 
ductance of  the  receiving  set.  When 
the  signals  are  heard  with  the  greatest 
intensity  the  proper  transformer  connec- 
tions have  been  found. 


The  Evergreen.  Radio 
Association 

IN  August,  1919,  the  Evergreen  Radio 
Association  of  Long  Island,  N.  Y., 
was  organized.  An  invitation  is  ex- 
tended to  all  experimenters  in  the  vic- 
inity to  join  this  club.  The  primary 
purpose  of  the  association  is  to  promote 
good  fellowship  among  all  amateurs,  to 
increase  the  knowledge  of  its  members 
and  the  efficiency  of  their  stations  and 
to  reduce  QRM  to  a  minimum.  Those 
who  are  interested  will  kindly  com- 
municate with  the  secretary,  George  H. 
Roy,  681  Grandview  Avenue,  Ever- 
green, L.  I.,  N.  Y. 

The  Experimenters  in  France 

IN  the  first  issue  of  T.  S.  F.,  the 
French  radio  magazine,  now  resum- 
ing activities  since  the  war,"1  is  a  pro- 
test against  the  experimental  radio 
situation  in  France.  So  far,  no  permis- 
sion to  send  or  receive  has  been  granted. 
At  the  first  of  the  war,  privately  owned 
apparatus  was  taken  over,  and  has  not 
yet  been  returned.  We  may  wonder  in 
what  condition  the  instruments  are  now, 
if  their  construction  was  not  far  su- 
perior to  the  average  homemade  sets 
built  by  American  experimenters  four 
years  ago. 
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The  Radio  Department 


WHEN  you  look  at  a  piece  of 
radio  apparatus  and  say  it  is 
a  "nice  piece  of  work"  you 
make  a  strictly  neutral  statement.  You 
have  not  criticised  the  faults  or  laid 
stress  on  the  good  points.  The  only 
thing  accomplished  is  the  saying  of  the 
expected. 

Really,  the  man  who  did  the  work 
hoped  you  wouldn't  sec  the  imperfec- 
tions and  is  satisfied  that  you  are 
pleased,  if  non-committally. 

When  you  look  through  the  Radio 
Department  of  Everyday  Engineer- 
ing, you  may  say  it  is  "good  stuff." 
If  you  write  and  tell  us  that,  we  are 
pleased.  We  may  put  out  our  chests  a 
bit 

Really,  you  have  increased  our  lung 
capacity  but  you  haven't  added  any- 
thing to  the  alleged  store  of  gray  matter 
on  which  we  depend  for  judgment  as  to 
what  should  or  should  not  go  into  these 
pages. 

The  success  of  Everyday  has  made 
it  possible  to  give  its  readers  whatever 
they  want.  We  have  an  idea  that  we 
are  doing  this  now,  but  we  want  to 
make  sure.  But  remember,  we  are  after 
constructive  criticism.  If  something 
about  the  department  is  good  now,  we 
want  to  know  why  it  is  good.  If  it  is 
not,  we  want  to  know  why  it  is.  not. 
There  will  be  differences  of  opinion, 
and  to  create  a  discussion  we  shall  pub- 
lish letters  which  contain  not  words  of 
praise  but  worth  while  comment  on  the 
Radio  Department 

There  are  five  dollars  waiting  for  the 
man  who  gives  us  the  best  letter  on 
What  I  Think  of  the  Radio  Depart- 
ment and  Why.  A  maximum  of  five 
hundred  words  may  be  used. 

TRANSMITTING  is  still  a  thing 
of  the  future,  but  the  prospects  de- 
serve serious  consideration.  So  many 
new  men  have  taken  up  radio  work, 
that,  in  the  cities,  difficulties  from  in- 
terference are  imminent.  Mention  has 
been  made  of  the  possible  use  of  short 
wave,  undamped  transmitters.  Two 
hundred  meters  wavelength  means  a 
million  and -a  half  cycles.  At  this  fre- 
quency, using  heterodyne  reception,  a 
difference  of  less  than  one  meter 
will  bring  the  signals  in  or  out.  Ob- 
viously such  sharp  tuning  will  be  of  tre- 
mendous help  in  reducing  interference. 

High  frequency  alternators  and  fre- 
quency changers  are  beyond  experimen- 
ters, but  the  versatile  audion  affects  the 
rescue.  Immediately  the  thought  arises 
that  audion  transmitteii  are  greatly 
limited  in  range.  As  a  matter  of  fact, 
with  a  single  tube  receiver,  telephone 
conversation  has  been  carried  on  with 
one  Marconi-De  Forest  bulb  as  a  trans- 
mitter over  a  distance  of  forty-five 
miles.   To  be  sure,  four  hundred  volts 


were  used  on  the  plate,  but  the  lack  of 
plate  voltage  can  be  made  up  by  an  am- 
plifier at  the  receiving  station,  or  two  or 
more  tubes  can  be  used  in  parallel  for 
sending.  However,  for  straight  tele- 
graph transmission,  a  much  greater  dis- 
tance can  be  covered  than  by  telephone. 

The  subject  of  transmitting  has  been 
rather  neglected  in  Everyday,  but  it  is 
to  be  given  its  share  of  space  in  the  com- 
ing numbers. 

IN  the  April,  1919,  issue  there  was  an 
article  on  Standardized  Design  of 
apparatus.  The  ideas  incorporated  in 
it  have  been  carried  out  in  the  article 
on  receiving  instruments  in  this  num- 
ber, and  will  be  continued. 

The  advantage  of  using  standardized 
panels,  with  separate  or  supplementary 
instruments  on  each  panel,  is  a  great 
advantage.  It  makes  possible,  in  the 
first  place,  the  panel  mounting  type  of 
construction.  It  practically  overcomes 
the  problem  of  discarded  sets,  for  while 
a  complete  outfit  may  become  obsolete, 
there  are  always  uses  for  the  individual 
instruments  if  they  can  be  retained  in 
good  condition,  a  thing  almost  impos- 
sible where  they  have  all  been  mounted 
on  and  fitted  to  one  panel.  Ideas  of 
radio  sets  change  so  rapidly  that  only  a 
multi-adaptable  system  of  construction 
will  allow  the  experimenter  to  keep  his 
equipment  up  to  date  without  constant- 
ly discarding  expensive  instruments. 

THE  demand  for  radio  operators 
shows  no  signs  of  abatement.  Par- 
ticularly on  the  Shipping  Board  vessels, 
a  shortage  has  been  caused  by  the  de- 
mobilization of  the  Navy,  and  the  with- 
drawal of  Naval  operators  from  those 
ships.  In  this  service  men  are  paid 
$100  and  $125  per  month  in  addition 
to  all  expenses. 

In  practically  every  Post  Office  of  the 
country  notices  are  posted  which  show 
the  location  of  the  nearest  Sea  Service 
Bureau  where  applications  are  received. 
Men  employed  as  operators  during  the 
war  are  only  required  to  pass  the  De- 
partment of  Commerce  examination. 

Any  further  information  will  be 
given  to  those  who  address  their  in- 
quiries to  the  Radio  Department, 
Everyday  Engineering  Magazine. 

EXPERIMENTERS  who  are  just 
starting  in  at  radio  work  have 
some  strange  ideas.  A  month  ago  a 
New  York  manufacturer  sold  a  simple 
crystal  receiving  set  to  a  man  in  Mich- 
igan. It  was  a  good  set,  too,  one  in 
which  the  company  took  considerable 
pride.  However,  all  was  not  well.  Two 
weeks  after  the  set  was  shipped,  a  letter 
came,  indicating  that  the  purchaser  was 
in  no  kindly  frame  of  mind.  He  was 
Dlainly  shocked  at  the  deceitfulness  of 


the  manufacturer  who  took  advantage 
of  mail  order  customers. 

"I  am  using  a  tree  antenna  with  your 
crystal  detector  set  and  can't  even  hear 
Arlington  time  signals." 

Can  you  blame  the  maker  of  the 
equipment  for  tearing  his  hair  and 
feeling  as  exasperated  as  the  customer? 
You  won't  if  you  have  used  a  tree  an- 
tenna. Which  goes  to  show  what  comes 
of  talking  a  lot  about  general  applica- 
tions of  a  thing  intended  for  special  use, 
and  the  harm  from  magazine  articles 
written  by  ignorant  men. 

The  work  actually  done  with  tree  an- 
tennas by  the  Signal  Corps  is  set  forth 
in  a  paper  given  by  Major  General 
Squier  at  the  Franklin  Institute,  June, 
1919.  Copies  can  be  obtained  from  the 
Franklin  Institute,  Philadelphia,  Pa. 
In  this  paper  it  is  stated  that  seven 
stage  amplifiers  were  used,  and  appar- 
atus representing  the  highest  develop- 
ments of  the  art. 

What  chance  was  there,  with  a  crys- 
tal detector,  to  repeat  the  results  ob- 
tained by  the  Signal  Corps? 

NEXT  month  will  have  some  rather 
pleasant  surprises  if  the  Navy 
Department  does  not  withhold  their  ap- 
proval. But  perhaps  we  should  wait 
and  let  the  November  issue  speak  for 
itself.  One  thing,  however,  will  give 
you  an  idea  of  what  is  coming.  Have 
you  heard  anyone  speak  of  loop  trans- 
mission? Probably,  like  the  English- 
man's, the  comment  was  that  it  couldn't 
be  done  over  any  distance. 

In  France,  an  English  loop  transmit- 
ter accomplished  the  remarkable  feat  of 
sending  three  miles.  The  men  at  the 
American  Signal  Corps  field  laboratory 
just  smiled  at  that  report,  rubbed  their 
bumps  of  Yankee  ingenuity  and  pro- 
duced a  loop  transmitter  that  worked 
over  forty-five  miles.  One  of  the  men 
who  did  it  is  going  to  tell  the  readers  of 
Everyday  about  it. 


Radio  Engineering  and  Radio 
Experimenters 
All  kinds  of  opportunities  are  coming 
up  in  radio  work,  not  only  in  the  United 
States  but  in  foreign  countries  as  well. 
Men  to  fill  these  positions  cannot  be 
located  readily,  but  they  will  be  found' 
through  the  Radio  Register.  Is  your 
name  among  the  others? 

There  are  obvious  uses  of  such  a 
listing.   The  data  required  is: 
Name. 
Address. 

Engineer  or  Experimenter. 
Age. 

Experience. 

Special  qualifications. 

Radio  station  owned,  if  any. 

Address  your  letters  to  the  Radio  De- 
partment, Everyday  Engineering. 
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Audion-Crystal  Receiver  for  Destroyers 

A  Highly  Developed  Receiver  Manufactured  by  the  Wireless  Specialty 
Apparatus  Company  for  Use  on  the  U.  S.  Navy  Destroyers 


THE  radio  equipment  designed  by 
the  Bureau  of  Steam  Engineer- 
ing of  the  U.  S.  Navy  Depart- 
ment, and  such  designs  as  have  been 
accepted  by  it,  can  be  properly  called 
the  highest  developments  in  efficient 
and  substantial  radio  equipment.  De- 
pendability sums  up,  in  a  word,  the 
construction  and  operation  of  Navy  ap- 
paratus. 


vided  into  180°  scales,  while  the  re- 
mainders are  used  for  wavelength  cali- 
brations. As  the  inductance  switch  is 
turned,  the  pointer  moves  to  a  corre- 
sponding arc  on  the  dial.  Vernier  ad- 
justments of  the  condensers  are  pro- 
vided by  the  handles  which  can  be  seen 
at  the  lower  part  of  the  panel  near  the 
dials. 

At  the  left-hand  side  are  the  coup- 


which  absorbs  vibrations,  an  important 
consideration,  for  vibration  during  op- 
eration causes  a  noise  in  the  telephones 
and  also  reduces  the  life  of  the  tube. 
Six  sets  of  expansion-compression 
springs  are  fastened  alternately  to.  the 
three  panel  supports  and  the  bakelite 
socket  mounting  disc,  while  a  bakelite 
ring  is  held  at  the  middle  of  all  six 
springs.    Cotton  is  packed  lightly  in 


Fig.  1.  Sturdy  construction  is  an  outstanding  feature  of  this  Navy  set.    Much  of  the  Navy  apparatus  is  designed  by  the  Bureau  of 
Steam  Engineering  instead  of  private  concerns,  as  is  largely  the  case  with  Signal  Corps  equipment 


A  typical  example  is  the  Destroyer 
type  receiver  described  in  this  article. 
Fig.  1  shows  the  outward  appearance 
of  the  set.  It  is  intended  to  operate 
on  250  to  8,000  meters  using  a  crystal 
or  audion  for  damped  wave  reception, 
and  a  feed-back  coupling  with  the  au- 
dion for  undamped  waves. 

The  circuits  are  of  the  usual  loosely 
coupled  type,  having  a  6-step  antenna 
inductance  and  series  condenser  for  the 
primary,  and  a  secondary  coupling  coil, 
6-step  inductance,  and  shunt  tuning 
condenser  in  the  secondary  circuit. 
One-half  of  the  condenser  dials  are  di- 


ling  control,  safety  spark  gap,  buzzer, 
and  buzzer  press  button.  On  the  right, 
the  tickler  coupling  adjustment,  oscil- 
lation test,  crystal-audion  switch,  and 
telephone  shunt  condenser  are  mounted. 
There  are  also  an  audion  mounting, 
filament  current  ammeter  and  rheostat. 

The  instruments  themselves  can  be 
seen  in  Figs.  2  and  3.  A  metal  shield 
covers  the  rear  of  the  panel,  to  reduce 
interference  from  the  body  of  the  op- 
erator and  to  prevent  any  capacity 
coupling  between  the  primary  and  sec- 
ondary circuits. 

The  audion  socket  is  of  a  design 


the  springs  to  prevent  them  from  vi- 
brating at  their  natural  period. 

Below  the  audion  mounting  is  the 
filament  rheostat.  This  is  made  up  of 
resistance  wire  wound  between  brass 
pins  set  into  the  peripheries  of  two 
bakelite  discs.  A  switch  arm,  passing 
over  the  set  of  pins  next  to  the  panel, 
gives  the  resistance  regulation. 

At  the  side  of  the  rheostat,  an  ad- 
justable mica  condenser  is  secured  to 
the  panel.  This  condenser  is  shown  in 
the  circuit  diagram  between  the  fila- 
ment side  and  the  plate  impedance. 
The  impedance  is  of  the  closed  core 
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type;  it  can  be  seen  in  Fig.  2  just  be- 
low the  mica  condenser. 

The  secondary  inductance  and  tick- 
ler coil,  as  well  as  the  primary  and 
secondary  coupling  coil,  with  their  45° 
mounting,  are  illustrated  in  Fig.  2. 
Balanced  condensers,  with  one-half  of 
the  plates  at  one  side,  and  half  at  the 
other,  are  used  in  tuning  the  primary 
and  secondary  circuits. 


connecting  the  unused  parts  of  the  coil, 
they  are  simply  shortcircuited  by  the 
four  contact  fingers.  Connections  are 
made  to  the  first  active  section  by  the 
last  contact  and  the  metal  segment  to 
which  the  antenna  is  attached.  Both 
primary  and  secondary  switches  are 
mounted  on  panels  located  behind  the 
main  instrument  panel.  A  small  coil, 
put  around  the  antenna  lead,  is  joined 


At  the  end  of  the  secondary  is  a  rather 
unusual  arrangement  for  tickler  coup- 
ling, in  which  a  part  of  the  tickler  in- 
ductance is  wound  on  the  secondary 
tube,  and  the  remainder  on  a  separate 
form.  A  short-circuiting  switch  is  pro- 
vided around  the  tickler  to  test  for  os- 
cillating. 

Negative  grid  voltage  is  obtained  by 
means  of  a  tap  taken  from  the  filament 
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Fig.  5. 


Ah  unusual  arrangement  is  used  lor  the  secondary  and  tickler.  The  inductance  of  the  tickler  is  varied  by  the  variometer  method 

as  the  coupling  to  the  secondary  is  changed 


Figs.  4  and  5  show  the  circuits  em- 
ployed in  this  set  Fig.  4  indicates  the 
arrangement  as  viewed  from  the  rear  of 
the  panel,  while  Fig.  5  gives  the  con- 
nections when  the  crystal-audion  switch 
is  at  the  audion  position. 

The  antenna  circuit  is  made  up  of  a 
tuning  condenser  of  0.0015  mfd.  and  a 
six-step-  inductance.    Instead  of  dis- 


at  one  end  to  the  armature  of  the  buz- 
zer. Excitation  is  obtained  in  this  way 
for  the  buzzer  test.  The  shield  which 
covers  the  rear  of  the  panel  is  wired  to 
the  ground,  to  prevent  interference 
from  the  hands  of  the  operator. 

Fig.  5  shows  that  there  is  a  small 
coil,  in  series  with  the  secondary  tun- 
ing inductance,  coupled  to  the  primary. 


rheostat  so  that  2  ohms  resistance  are 
always  in  the  circuit  to  the  grid.  Since 
the  positive  terminal  of  the  filament 
battery  goes  directly  to  the  filament,  the 
grid  tap  from  the  rheostat  is  more  nega- 
tive than  the  filament  by  an  amount  de- 
pending upon  the  current  through  the 
filament  circuit.  In  other  words,  the 
difference  in  potential  across  the  2  ohms 


Fig.  2.   A  45°  mounting  is  used  for  the  antenna  inductance  and  secondary  coupling  coil,  as  will  be  seen  in  this  rear  view 
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is  where 

E=IxR, 

E  =  difference  in  potential, 
I  =  current  through  resistance, 
and  R  =  resistance. 


If,  therefore,  1.3  amperes  is  flowing  in 
the  circuit,  the  negative  grid  potential 
will  be 

E=  1.3x2 
or  grid  potential — 2.6  volts. 

■  SCCOtlMRr  SIDt 


impedance,  and  telephones  are  in  series 
around  the  secondary  tuning  condenser, 
with  the  fixed  condenser  around  the 
phones,  and  the  adjustable  condenser 
across  detector  and  tuning  condenser. 


PRIMARY  $M 


+PLATt  BAT-.  +  FH.  BAT  -  BUZ.BAT 

Fig.  3.  Left,  a  side  view  of  the  set,  showing  particularly  the  audion,  mount- 
ing.  Fig.  4.   Above,  connections  for  the  instruments  as  they  appear  from 
the  back  of  the  panel 


In  the  plate  circuit  there 
is  a  small  impedance  and 
two  condensers,  one  fixed, 
of  0.0004  mfd.  and  one 
variable  in  six-step  up  to 
0.007  mfd.  The  latter  is 
shunted  across  the  battery 
and  telephones. 

When  the  set  is  con- 
nected for  the  use  of  a 
crystal  detector,  the  detecor 


At  the  detector  adjustment,  if  no 
crytsal  detector  is  used,  a  radio  fre- 
quency amplifier  and  detector  can  be 
connected  to  the  adjacent  crystal  and 
phone  posts.  These  posts  lead  directly 
t&  the  secondary  condenser,  so  "that  the 
tickler  and  all  the  local  audion  circuits 
are  not  connected. 

This  set  offers  a  number  of  features 
which  should  suggest  new  ideas  to  those 
who  are  building  their  own  apparatus. 


Coded  Messages  to  be  sent  by  the  Navy  for 

Code  Practice 


BY  authority  of  the  Director  Naval 
Communications,  commencing  Oc- 
tober 5th,  a  code  broadcast  schedule, 
addressed  to  all  amateurs,  will  be  trans- 
mitted by  the  Naval  Radio  Station,  44 
Whitehall  Street,  on  1500  meters.  This 
broadcast  will  be  transmitted  immedi- 
ately following  the  9:00  P.  M.  press 
schedule. 

Various  items  of  interest  to  amateurs, 
such  as  the  establishment  of  new  sta- 
tions and  changes  in  wave  lengths  of 
high  power  stations,  will  be  transmitted 
in  this  broadcast  schedule. 

Copies  of  the  code  to  be  used  may 
be  obtained  by  any  amateur  by  sending 
a  request  to  the  District  Communica- 
tion Superintendent,  44  Whitehall 
Street,  New  York  City.  When  writing 
this  request  an  amateur  should  give  the 
following  information: 

1.  Name. 

2.  Address. 


3.  Age. 

4.  Date   concerning   any  military 
service. 

5.  Commercial  experience,  if  any 
performed. 

6.  Class  of  operator's  license,  if 
any. 

7.  Number  x>i  words  per  minute  he 
can  copy. 

8.  Education. 

9.  Size  and  power  of  transmitting 
set,  if  any  erected. 

10.  Type  of  undamped  wave  receiver, 
if  one  installed. 

11.  Name  of  any  radio  organization 
or  club  to  which  he  may  belong. 

The  object  of  this  radio  broadcast  is 
to  maintain  the  interest  of  radio  ama- 
teurs and  to  train  them  in  receiving 
code. 

It  is  expected  that,  later  on,  the  sig- 
nals will  be  undamped. 


Book  Review 

PRINCIPLES  OF  TRANSFORMER  DE- 
SIGN, by  Alfred  Still.  216  pages;  5  x  1% 
inches;- 67  illustrations;  cloth  binding;  price 
$2.25.  Published  by  John  Wiley  &  Sons, 
Inc.,  New  York  City. 

Experimenters  during  some  phase  of 
their  work  almost  always  run  up  against 
problems  in  building  transformers  for 
various  purposes.  Mr.  Still  in  his  new 
book  does  not  go  into  complex  formulas 
and  difficult  calculations,  but  presents, 
in  a  way  that  can  be  readily  understood, 
the  various  problems  of  transformer  de- 
sign. The  six  chapters  carry  the  reader 
through  a  discussion  of  various  types 
and  constructions.;  the  insulation  of 
high  tension  transformers;  efficiency 
and  heating;  magnetic  leakage;  react- 
ance and  regulation;  procedure  in  de- 
signing transformers  and  transformers 
for  special  purposes. 

This  book  has  much  of  interest  to 
radio  men,  as  well  as  general  electrical 
experimenters,  as  it  will  serve  as  a  com- 
plete guide  for  those  who  make  their 
own  transformers. 
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A  Variable  Air  Condenser 

THE  variable  air  condenser  shown 
in  the  accompanying  illustra- 
tion is  designed  not  only  for  use  in 
radio  receiving  sets,  or  vacuum  tube 
transmitters,  but  as  a  laboratory  stand- 
ard as  well.  While  this  type  of  con- 
denser does  not  incorporate  the  extreme 
refinements  which  have  been  advanced, 


A  Short  Wave  Receiver  and 
Two-Step  Amplifier 

ONE  of  the  new  receivers  in  the  line 
brought  out  by  the  A.  H.  Grebe 
Company  is  made  up  of  a  short-wave 
regenerative  set  and  a  two-stage  ampli- 
fier.   Operators  who  are  preparing  for 

\ 


Connections  for  the  telephones  are 
made  in  any  one  of  three  plug  switches, 
marked  Detector,  1st  Stage  and  2nd 
Stage. 

One  feature  of  this  set  is  the  arrange- 
ment of  the  telephone  switches.  Insert- 
ing the  phone  plug  at  the  first  jack 


it  is  entirely  suitable  for  work  where  a 
calibrated  condenser  of  ordinary  accu- 
racy is  required. 

Considerable  care  in  design  and 
manufacture  is  used  to  give  perfectly 
tight  bearings  to  prevent  variations  in 
capacity  from  continued  use.  Cast 
bakelite  and  plates  provide  a  maximum 
of  insulation.  The  top  plate  also  serves 
for  mounting  the  condenser  on  a  panel. 
Instruments  of  this  type  are  made  with 
capacities  of  0.0015,  0.003  and  0.005 
mfd. 


A  Variometer  with  Self-Sup- 
porting Windings 

A CHANGE  in  the  usual  methods  of 
making  variometers  is  incorpo- 
rated in  the  type  shown  here.  The 
method  of  winding  possesses  advan- 
tages which  will  appeal  to  those  who 
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long  distance  relay  work  will  find  that 
this  set  covers  all  that  they  can  require. 

The  wavelength  controls,  consisting 
of  inductance,  condenser,  and  coupling 
adjustments,  are  at  the  left  of  the  panel. 
Looking  toward  the  right,  on  the  bot- 
tom row,  are  the  grid  variometer,  tele- 
phone shunt  condenser  and  wing  vari- 
ometer. Three  rheostats  are  provided 
for  the  tubes,  the  brilliancy  of  which 
can  be  observed  through  the  openings  in 
the  panel. 


lights  the  detector  filament  and  puts 
only  that  part  in  operation.  The  same 
is  done  at  the  two  steps  of  amplification. 

All  the  internal  apparatus  is  mounted 
on  the  panel,  so  that  the  set  can  be 
removed  as  a  unit  from  the  case.  A 
hinged  top  gives  access  to  the  vacuum 
tubes. 

In  a  discussion  of  high  powered 
transmitting  vs.  high  powered  receiving, 
this  set  presents  strong  argument  for 
the  latter  case. 


are  impregnated  so  that  the  wires  are 
held  together  firmly,  making  a  solid 
unit.    The  coils  have  several  layers 


which  the  outer  coils  are  bound.  By 
using  spherical  forms,  the  coils  can  be 
made  very  close  to  each  other,  giving  a 
maximum  inductance  range. 

Connections  on  the  panel  make  it 
possible  to  join  the  outer  and  inner 
coils  in  series  or  parallel.  An  induc- 
tance range  of  approximately  one  to 
fifty  can  be  obtained.  That  is,  a  small 
size  gives  a  variation  of  0.008  to  0.4 
mh.,  and  the  largest  size  0.4  to 
20.0  mh. 


are  interested  in  making  their  own 
equipment. 

In  the  instrument  shown,  the  wind- 
ings are  made  of  high  frequency  cable 
wound  on  spherical  forms.   Then  they 


wound  by  the  banked  method.  The 
two  inside  coils  are  secured  to  a  bake- 
lite strip  in  the  ends  of  which  the  shaft 
is  held.  The  square  frame  carries,  at 
the  top  and  bottom,  brass  pieces  to 


Audion  Hints 

When  there  is  an  unusual  rumbling 
in  the  telephones,  examine  the  contact 
points  in  the  audion.  Oftentimes  they 
become  slightly  oxidized  and  form  a 
microphonic  contact. 

Do  not  use  sandpaper  or  a  file  on  the 
points.  Simply  hold  the  tube  firmly  in 
an  upright  position  and  rub  the  points 
over  a  sheet  of  clean  paper. 

Another  cause  of  noises  is  a  poor  grid 
or  plate  connection  at  the  socket.  Al- 
though sockets  now  supplied  are  fitted 
with  screews,  the  wires  should  be  sol- 
dered. There  is  such  an  infinitesimal 
amount  of  current  at  best  that  no  pre- 
caution should  be  overlooked  to  prevent 
p  lo-'S  cf  energv. 
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High  Frequency  Resistance 

Showing  the  Results  of  Skin  Effects  at  Radio  Frequencies 


HIGH  frequency  cable,  or  what 
was  known  before  the  war  as 
Litzendraht,  has  come  into 
wide  use  for  radio  equipment.  The 
purpose  of  its  use  is  to  reduce  resist- 
ance, desirable  because  energy  is  lost 


the  frequency  is  increased  this  effect 
becomes  more  marked,  and  the  resist- 
ance is  increased  very  considerably. 

The  most  useful  way  to  express  the 
increase  is  as  a  resistance  ratio,  or  the 
number  of  times  greater  the  resistance 
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in  resistance,  and  because  resistance 
makes  the  tuning  of  a  receiver  less 
sharp. 

Various  kinds  of  high  frequency  ca- 
bles are  made,  some  of  which  are  ad- 
vantageous, and  some  are  not.  This 
cable,  strictly  speaking,  is  made  of  a 
number  of  wires  individually  insulated 
from  each  other.  Stranded  bare  wire 
should  not  come  under  this  name. 

It  has  been  determined  that,  at  high 
frequencies,  electricity  travels  on  the 
surface  of  conductors,  instead  of  dis- 
tributing itself  through  the  wire.  As 


is  at  high  frequencies  than  with  direct 
current.    The  ratio  is 

Rx 

Resistance  Ratio  =  — 
R 

where 

R,=High  frequency  resistance 
R=Direct  current  resistance, 
that  is,  if  the  resistance  of  a  given 
straight  length  of  wire  is  100  ohms  at 
50,000  cycles,  and  the  direct  current 
resistance  for  this  same  wire  is  50 
ohms,  the  resistance  ratio  is  2.  There- 
fore, any  amount  of  this  wire  will  have 


2  times  the  resistance,  at  50,000  cycles, 
that  it  has  with  direct  current. 

When  bare  wire  strands  are  used, 
the  outside  and  inside  conducting  areas 
are  not  much  greater  than  solid  wires 
of  equivalent  cross  section.  Also,  there 
is  a  tendency  for  the  current  to  flow 
from  one  wire  to  the  next,  and  the  im- 
perfect contacts  introduce  resistance. 
Therefore,  there  is  no  advantage  in  its 
use. 

In  conductors  of  insulated  strands, 
the  resistance  ratio  falls  as  the  strands 
are  separated.  It  is  essential,  however, 
that  the  material  used  to  space  the  wires 
shall  be  a  good  dielectric.  This  result 
is  accompanied  by  using  an  enamel  in- 
sulation on  the  wires. 

Some  cables  are  made  with  a  slight 
twisting  or  spiralling  of  the  wires,  oth- 
ers have  groups  of  twisted  wires  twisted 
together.  Another  method  is  to  braid 
the  wires  in  the  form  of  a  hollow  tube. 
The  first  method  increases  the  resist- 
ance ratio;  the  second  effects  a  slight 
reduction,  while  the  third  is  best  of  all. 

The  lower  curve  here  shows  the  re- 
sistance ratio,  at  frequencies  of  0  to 
100,000  cycles,  for  standard  Roebling 
cable  made  of  48  strands  of  No.  38 
enameled  wire.  The  strands  are  di- 
vided into  16  groups,  which  are  braided 
together  to  form  a  hollow  tube.  An- 
other curve  is  given  to  show  the  rapid 
increase  in  resistance  of  a  solid  wire 
equivalent  in  conducting  area  to  the 
cable. 

The  advantage  of  the  use  of  high 
frequency  cable  is  clearly  shown  in  the 
curve.  At  0  cycles,  or  direct  current, 
the  resistance  of  both  are  the  same.  At 
100,000  cycles,  corresponding  to  a 
wavelength  of  3,000  meters,  the  cable 
has  a  resistance  only  1.016  times  that 
with  direct  current,  while  the  solid  wire 
goes  up  to  1.16  times. 

Winding  wire  into  coils  increases  its 
resistance,  and  with  multi-layer  or  pan- 
cake coils  it  is  more  than  with  a  simple 
layer  solenoid. 

The  standard  cable  sizes  are  10-No. 
38,  20-No.  38,  and  3-16  No.  38.  Large 
inductances  are  generally  wound  with 
10-38  if  the  space  is  limited.  This  size 
is  particularly  easy  to  handle  in  making 
banked  windings,  as  it  is  stiffer  in  pro- 
portion to  its  diameter  than  the  larger 
cables. 

20-38  should  be  used  where  space 
will  permit.  The  diameter  is  not  much 
greater  than  that  of  10-38,  and  its  re- 
sistance lower.  3-16-38  is  used  almost 
exclusively  on  U.  S.  Navy  receivers  and 
is  also  employed  for  audion  transmitter 
inductances.  The  losses  in  transmit- 
ting circuits  are  of  great  importance, 
and  it  has  been  found  that  one  of  the 
first  precautions  to  be  taken  is  the  use 
of  heavilv  stranded  cable. 
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The  Man  Who  Wouldrit 
Stay  Down 


He  was  putting  in  long  hours  at  monotonous  unskilled  work.  His 
small  pay  scarcely  lasted  from  one  week  to  the  next.  Pleasures  were  few 
and  far  between  and  he  couldn't  save  a  cent.  v 

He  was  down — but  he  wouldn't  stay  there!  He  saw  other  men  pro- 
moted, and  he  made  up  his  mind  that  what  they  could  do  he  could  do. 
Then  he  found  the  reason  they  were  promoted  was  because  they  had 
special  training — an  expert  knowledge  of  some  one  line.  So  he  made  up 
his  mind  that  he  would  get  that  kind  of  training. 

He  marked  and  mailed  to  Scranton  a  coupon  like  the  one  below.  That  was  his  first 
step  upward.  It  brought  him  just  the  information  he  was  looking  for.  He  found  he 
could  get  the  training  he  needed  right  at  home  in  the  hours  after  supper.  From  that 
time  on  he  spent  part  of  his  spare  time  studying. 

The  first  reward  was  not  long  in  coming — an  increase  in  salary.    Then  came  another. 
Then  he  was  made  Foreman.    Now  he  is  Superintendent  with  an  income  that  means 
independence  and  all  the  comforts  and  pleasures  that 
make  life  worth  living. 

It  just  shows  what  a  man  with  ambition  can  do.  And  this 
man  is  only  one  out  of  hundreds  of  thousands  who  have 
climbed  the  same  steps  to  success  with  the  help  of  the 
International  Correspondence  Schools. 

What  about  you  ? 

Are  you  satisfied  merely  to  hang  on  where  you  are  or  would  you. 
too.  like  to  have  a  real  job  and  real  money?  It's  entirely  up  to  you. 
You  don't  have  to  stay  down.  You  can  climb  to  the  position  you 
want  in  the  work  you  like  best.  Yes,  you  can !  The  I.  C.  S.  is  ready 
and  anxious  to  come  to  you,  wherever  you  are,  with  the  very  help  you 
need. 

Surely  when  you  have  an  opportunity  that  means  so  much,  you 
can't  afford  to  let  another  priceless  hour  pass  without  at  least  finding 
out  about  it.  And  the  way  to  do  that  is  easy — without  cost,  without 
obligating  yourself  in  any  way,  mark  and  mail  this  coupon. 


rCAR  OUT  HIRCa 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  oosob,  SCRANTON. PA. 
Explain,  without  obligating  me,  how  I  can  qualify  for  the  por- 
tion, or  In  the  subject,  he/ore  which  1  mark  X. 


ELECTRICAL  EI.8INEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsmen 
Electric  Machine  Designer 
Telegraph  Expert 
Practical  Telephony 

■  KOHANICAI.  ENGINEER 
Mechanical  Draftsman 
Toolmaker 
Machine  Shop  Practice 
Gaa  Engineer 

CIVIL  ENGINERK 

Surv eying  and  Mapping 

■  IKE  POKKRAN  ORENG1NEKK 
ARCHITECT 
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"  ADVERTISING  MAN 
_  Show  Card  Writer 
_  Outdoor  Sign  Painter 
J  RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Public  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
Common  School  Subjects 
CIVIL  SERVICE 
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TO  THE  MAN  WITH  AN 
IDEA 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  propo- 
sition. 

Send  sketch,  or  model,  and  de- 
scription, for  advice  as  to  cost, 
search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly  furnished  without  cnarge. 

My  experience,  and  familiarity 
with  various  arts,  frequently  enable 
me  to  accurately  advise  clients  as  to 
probable  patentability  before  they  go 
to  any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN 

Patent  Lawyer 
144  Owrn  Bu  HlPf  W a*h  rglon.  D.  C. 


PATENTS 


Mentors  Send  sketches  or  a 

^B^^  model  of  your  in- 

vention and  a  description  of  the  device 
for  advice  in  regard  to  the  best  way  of 
obtaining  patent  protection.  Our  practical 
experience  covers  a  period  of  twenty 
years.  Our  hand-book  on  patents  is  sent 
free  on  request.  All  communications 
strictly  confidential.    Write  us  today. 

Talbert  and  Talbert 

Pi  tent  La  wye  e 
4368  Talbert  Buildiaf  Wa»hington,  P.  C. 


PATENTS 

LACEY  &  LACEY 

Attorney*- it-Law — Patent  Practice  Excluairely 
Solicitors  of 

U.  S.  and  Foreign  Patents 

Trade-Marks,  Copyrights 
655  F  Street,  N.  W.,  Washington,  D.  C. 

Writ*  Ve  tor  Our  Free  Inventor*'  Book 

PATENT-SENSE 

 ESTABLISHED  1869  


Competent  Patent  Service 

By  a  Former  Examining  Official  of  the  U.  S. 
Patent  Office 

NORMAN  T.  WHITAKER 

Lawyer  and  Engineer 
580  Whitaker  Bldg.  Washjogtoo,  D.  C. 

Branch  Office,  87  Naaaau  St.,  New  York  City 

INQUIRIES  INVITED 


PATENTS 

Prompt,  personal  efficient  service  by 
an  Attorney -at -law  skilled  In  all 
branches  of  Patent  practice.  Over 
12  years  actual  experience,  full  In- 
formation upon  request. 

B.  P.  FISHBURNE 
321  McCUl  BIdg.,  Washington,  D.  C. 


Fleming's  Pocket  Book  of  Formulae 
100  paget  of  formulae  and  information  for  the  radio 
experimenter.    Price,  S3. 00 

EVERYDAY  ENGINEERING 


Learn  Mechanical  Drafting 

Earn  $35  to  $100  A  Week 


"Get  into  the  profession  of  big  pay  and  Rapid  Advancement  with  the  help  of 
the  school  that  has  started  hundreds  on  the  Road  to  Success.    I  am  ready  to 

help    you."     Roy  C. 
Claflin,  President,  Co- 
lumbia   School  of 
Drafting. 


Learn  At 
Home  In  Spare 
Time 

You  don't  have  to  stop  work 
or  leave  home  in  order  to  be- 
come a  trained  Draftsman. 
Through  our  practical  home 
study  Training  we  will  teach 
you'  Right  in  Your  Own  Home 
so  that  you  will  soon  be  able  to 
qualify  for  a  good  position  at 
Big  Pay.  We  will  continue  to  in- 
struct and  help  you  until  we  know 
you  have  the  knowledge  necessary  to 
succeed. 

No  Previous  Training  Necessary 

Right  now  — TODAY  — there  are 
openings  for  thousands  of  Draftsmen 
in  the  Government  Departments,  in- 
dustrial concerns,  and  the  big  en- 
gineering offices.  One  department 
alone  recently  called  for  1,800  drafts- 
men. With  this  tremendous  demand 
has  come  a  big  increase  in  salaries. 

Draftsmen  Are  Getting  $35  to 
$100  a  Week 

with  big  chances  for  even  better  pay 
as  the  demand  grows.  By  enrolliug 
NOW  for  our  practical  Home  Study 
Course  in  Drafting  you  can  quickly 
qualify  for  a  position  as  Draftsman 
and  by  properly  applying  the  princi- 
ples we  teach 

You  Have  a  Chance  to  Become 
a  Chief  Draftsman 

and  get  to  the  very  top  in  this  fasci- 
nating profession.  Our  course  will 
give  you  just  the  knowledge  you 
need  to  make  good  as  chief  drafts- 
man when  your  chance  comes. 

Industrial    Activity  Demands 
Draftsmen 

With  the  problems  of  reconstruction 
lacing  the  nation  the  demand  for 
draftsmen  is  Greater  Than  Ever  Be- 
fore In  American  History.  All  big 
engineering,  construction  and  manu- 
facturing projects  must  go  through 
the  drafting  room  before  the  work- 
men can  commence.  You  can  help  in 
the  work  of  reconstruction  and  secure 
a  Big  Salary  with  excellent  oppor- 
tunities for  advancement.  Many  Big 
Men  in  industry  got  to  the  top  through 
Drafting. 


We  WU1  Help  You  Secure 
a  Position 

as  soon  as  you  complete  our  course. 
We  have  already  placed  hundreds  of 
our  graduates  in  good  paying  posi- 
tions and  are  constantly  in  touch  with 
vacancies  for  which  Draftsmen  are 
Urgently  Needed. 

Men  Needed  Right  Now 

Government  Departments  and  Pri- 
vate Concerns  are  continually  calling 
upon  us  for  our  graduates  because 
they  know  that  our  instruction  pro- 
duces draftsmen  of  the  caliber  they 
need. 


Drawing 
Outfit 

FREE 


As  soon  as  you  en- 
roll you  will  be  sent 
our  special  drawing 
outfit  FREE  so  that 
you  will  be  sure  to 
have  it  to  work  with  while  taking  the 
course.  This  set  will  be  yours  to 
keep.  You  are  not  asked  to  return  it 
after  completing  the  course. 

Illustrated  Book  of  Par  ticulars 
Sent  Free 

Fill  in  the  coupon  below — send  it  to  us  and 
we  will  send  you  FRKK  a  copy  of  our  illus- 
trated book  telling  you  all  about  our  special 
Home  Study  Course  and  how  you  may 
secure  our  instruction  at  once  on  Easy 
Terms  so  as  to  quickly  qualify  for  one  of 
the  Big  Positions  Now  Open. 


Mail  This  Coupon  To-day 


Columbia  School  of  Drafting 
Dept.  1058,  14th  and  T  Sta.,  N.  W. 
Washington,  D.  C. 

Without  obligation  to  mi',  please  send  roe 
your  illustrated  book  telling  how  I  cao 
secure  your  complete  Home  Study  Course, 
the  FRKE  DRAWING  OUTFIT,  and  your 
help  in  securing  a  position  as  Draftsman. 


i  Name  .  . 
:  Address 


fc.  :    City   State. 
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Composition  of  Brazing  Brass 

THIS  term  is  usually  applied  to 
yellow  brasses,  of  composition 
ranging  from  80  to  85  per  cent  copper 
and  20  to  IS  per  cent  zinc,  which  will 
stand  brazing  with  ordinary  yellow 
brazing  solder  (50  copper,  50  zinc) 
without  melting  or  cracking.  These  de- 
fects are  liable  with  the  brasses  of  low 
copper  content,  such  as  60 — 40,  on  ac- 
count of  their  lower  melting  points.  If 
tin  is  present  in  the  brazing  brass  crack- 
ing is  liable  to  occur,  while  lead  also 
should  be  absent.  The  80  copper,  20 
zinc  mixture  is  yellow  in  color,  but 
when  the  zinc,is  reduced  to  15  per  cent, 
with  85  per  cent  copper,  the  metal  has 
an  orange  tint  The  melting  point  of  the 
lower  zinc  mixture  is,  of  course,  slightly 
the  lighter  of  the  two,  and  hence  it  is 
the  more  suitable,  unless  the  color  is 
a  matter  of  importance. 


Testing  Plating  Solutions 

PLATING  solutions  evaporate  much 
more  rapidly  than  is  usually  imag- 
ined. In  a  warm  plating  room,  with 
a  large  surface  that  is  exposed  to  the 
air,  evaporation  is  continually  going 
on.  The  plating  solution,  therefore,  is 
constantly  becoming  concentrated.  At 
least  once  a  week  the  plater  should  test 
the  solution  with  a  hydrometer,  and 
add  what  water  is  necessary  for  bring- 
ing the  bath  up  to  the  right  degree. 
Many  platers  who  usually  neglect  this 
operation  will  be  surprised  at  the  quan- 
tity of  water  which  has  evaporated 
prior  to  making  their  tests. 


An  Interesting  Magnetic 
Alloy 

AN  interesting  alloy  with  marked 
.  magnetic  properties,  known  as 
Heussler  alloy,  can  be  produced  by  the 
experimenter.  A  mixture  of  powdered 
manganese  and  antimony  in  the  pro- 
portion 1 :  3  is  placed  in  a  test  tube  and 
heated  over  a  bun  sen  flame.  The  re- 
sulting alloy  possesses  remarkable  mag- 
netic characteristics.  It  is  strongly 
magnetic  and  filings  of  the  alloy  may 
be  used  in  place  of  iron  filings  used 
ordinarily. 


Waterproofing  Blue  Prints 

Immerse  a  number  of  pieces  of  an  ab- 
sorbent cloth  about  one  foot  square  in 
melted  paraffin  until  saturated.  When 
withdrawn  and  cooled  they  are  ready 
for  use  at  any  time.  To  treat  a  blue 
print,  spread  one  of  the  waxed  cloths 
on  a  smooth  surface,  place  the  dry  print 
on  it  with  a  second  cloth  on  top,  and 
iron  with  a  moderately  hot  flatiron. 
Th£  paper  absorbs  paraffin  from  the 
doth  until  saturated,  and  becomes 
translucent  and  completely  waterproof. 


BE  A  CERTIFICATED 

ELECTRICIAN 


I  WILL  TRAIN  YOU  AT  HOME 


A  Real  Position  Like  This-f  or  YOU 

The  country  needs  thousands  of  trained,  Certificated  Electricians  to  fill  good  posi- 
tions— and  at  big  pay.  It's  all  a  matter  of  knowing  how,  and  I  will  teach  you  by 
up-to-date,  modern  instruction.  You  can  learn  at  home,  without  interfering  with 
your  regular  work,  by  my  highly  successful  method  of  Home  Instruction  in  Practical 
Electricity. 

Prepare  NOW,  and  be  ready  in  a  few  month';  to  earn  your 

$46  to  $100  A  WEEK 

Send  for  this  Book — 

My  book.  "HOW  TO  BECOME  AN  EXPERT  ELECTRICIAN,"  has  started 
thousands  of  young  men  on  the  way  to  splendid  success.  A  new  edition  of  this  has 
just  been  printed.  I  want  every  young  man  interested  in  Electricity  to  have  a  copy, 
and  send  you  one  ABSOLUTELY  FREE  AND  PREPAID.    Write  me  today. 

How  I  Train  My  Students 

As  Chief  Engineer  of  the  Chicago  Engineering  Works  I  know  exactly  the  kind 
of  training  a  man  needs  to  enable  him  to  get  and  hold  good  positions,  and  to  earn 
big  pay.    I  have  trained  hundreds  of  men  who  are  holding  splendid  electrical  jobs. 

I  give  each  of  my  students  personal  attention  and  a  complete  and  thorough  train- 
ing. I  give  him  a  SPLENDID  ELECTRICAL  OUTFIT  FREE,  and  much  of  the 
training  is  done  by  actual  work.  When  my  students  graduate  and  receive  their  Certi- 
ficate they  are  ready  for  a  real  position.  But  still  more,  at  any  time  you  wish  you  can 
come  to  our  splendidly  equipped  Electrical  Shops  for  special  training.  No  other  school 
can  give  you  this. 

A  Real  Opportunity  for  YOU 

Wishing  is  never  going  to  make  your  dreams  come  true.  You've  got  to  study — to 
learn.  A  man  is  worth  only  $2  or  $3  a  day  from  his  neck  down — and  no  more;  but 
there  is  no  limit  to  what  he  can  be  worth  from  his  neck  up. 

A  trained  mind  is  what  gets  the  big  pay.  It  is  this  training  that  you  need,  and  I 
can  train  you  in  a  few  months.  Are  you  ambitious  to  make  a  real  success — then  send 
me  the  coupon — today. 

Electrical  Outfit  Free 

To  every  student  who  answer  this  ad  I  am  giving  a  splendid  Electrical  Outfit  of 
standard  size  Electrical  Tools,  Instruments,  Materials,  etc.,  absolutely  free.  Further- 
more, to  every  Electrical  Student  I  give  a  truly  valuable  surprise  that  I  cannot 
explain  here. 

Free  Employment  Service 

I  am  continually  receiving  requests  from  employers  to  send  them  trained  Elec- 
trical men.   I  assist  my  students  to  secure  good  positions.   I  keep  in  touch  with 
them  for  years,  helping  and  advising  them  in  every  possible  way. 

Write  Now— Don*  t  Delay 

Delay  never  got  you  anything.   Action  is  what  counts.   Get  started — 
and  get  started  now.  Write  me,  or  send  me  the  coupon,  right  NOW. 


L.  L.  COOKE,  Chief  Engineer 

CHICAGO  ENGINEERING  WORKS 

DEPT.  Z40 

Cass  Street     :     :     :     :  CHICAGO 
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apprentice  says 

"Almost  the  first  tool  I  ever 
heard  of  was  a  Starrett  'mike.' 
Somebody  pinched  Dad's  out  of  his 
jumper  pocket  and  the  fuss  he  made 
showed  he  thought  it  was  some  tool, 
even  if  he  had  had  it  close  on  twentv 
years. 

"When  I  got  into  the  shopmyselfl 
I  noticed  the  toolmakers  and  every- 
body who  had  'fussy*  jobs  preferred 
Starrett  Tools. 

"There's  something  about  'em  that 
the  fellows  like.  Yeh!  They're  accu- 
rate and  they're  convenient,  but  I 
guess  the  fact  that  the  men  who  make 
'em  are  pretty  good  mechanics  them- 
selves, has  something  to  do  with  it. 

"What?  Sure  I'm  getting  me  a  set  of  Star- 
rett Tools  —  I  need  'em  every  day.  Yes,  I 
got  me  one  of  those  seventy-five  cent  Starrett 
Apprentice  Books,  too.  It  saves  me  asking 
the  foreman  a  question  every  five  minutes. 
Now,  when  I  want  to  know  how  to  do  some- 
thing, I  can  look  in  the  book  and  study  it 
out  myself." 

The  L.  S.  Starrett  Company 

THE  WORLD'S  GREATEST  TOOLMAKERS 

Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


For  thirty-nine  years  Starrett  Took 
have  measured  the  accuracy  of  the 
world's  work.   Catalogue  No.  21  "M.B." 
free  upon  request. 


42  972 


WIRELESS  PARTS  SUPPLIES 

BAKELITE-DILECTO  PANELS 


AU  Panels  are  Black  XX 
Grade,  the  Beat  Insulating 
Material.  Include  Postage 
on  3  lbs.  on  all  Size  Panel*. 


9%xl9xU  ..$400 
19     x  19  x  H      •  •  8.00 

9H  x  19x3/16  .  .  3.00 
19     x  19x3/16  .  .  6.00 


KNOB  AND  SWITCH 
LEVER,  mounted  on 
brass  bearing  and  shaft 
2  Inches  long  threaded 
6/32.  A  s  Illustrated 
above.  Each,  40  cents; 
postage,  5  cents. 
KNOB  only,  114  x  K 
with  hole  for  mounting, 
each  20  cents  postpaid. 


No.  CP-1  Con- 
tact, bead  7/32 
I  7/32  with 
screw  for 
mounting  post- 
paid per  dozen 
25c. 


No.  CP- 2  Con- 
tact, head  same 
as  No.  CP-1. 
Has  smooth 
shank  to  force 
through  tight 
hole  In  panel. 
Per  dozen  25c 
postpaid. 


No.  CP  4  Con- 
tact with  nut 
for  mounting. 
Head  same  as 
No.  CP-1.  Per 
dozen  40c  post- 
paid. All  3 
styles  polished 
brass. 


DEALERS  : — Get  our  prices  on  these  parts,  they  will  interest  you. 
Audiotron.  Detector,  Amplifier,  2  Filament  Bulbs,  postpaid,  $5.10. 


Send  5  cents  for  our  catalog  and  get  on  our  mailing  list  for  future  bulletins  free. 

A.  H.  CORWIN  &  CO. 

924A  Kinney  Building  Newark,  New  Jersey 


Reciprocating  Engines 
The  Practical  Engineer  states  that 
the  turbine  has  definitely  become  recog- 
nized as  the  most  efficient  type  of  engine 
for  the  propulsion  of  steam-driven  ships, 
and  many  propjiets  go  so  far  as  to  say 
that,  in  conjunction  with  double  reduc- 
tion gearing,  it  will  very  soon  entirely 
displace  the  steam  reciprocating  engine. 
With  this  view  we  are  not  disposed  to 
agree;  both  on  account  of  its  greater 
reliability  and  because  it  is  far  simpler 
to  manage  it  will  long  be  utilized  for 
the  propulsion  of  tramp  steamers  and 
cargo  vessels  of  low  power,  where  engi- 
neers of  the  highest  skill  are  seldom 
employed;  and  for  this  reason  attempts 
will  continue  to  be  made  to  improve 
the  efficiency  of  the  reciprocating  set. 
It  is  hardly  likely  that  any  fundamental 
changes  will  occur,  but  attention  to  de- 
tails is  often  instrumental  in  bringing 
about  a  considerable  economy  in  opera- 
tion. One  of  the  most  important  de- 
tails, and  one  which  is  worthy  of  the 
closest  attention  of  designers,  is  the  ar- 
rangement of  steam  ports.  With  a  view 
to  reducing  the  clearance  volume  to  a 
minimum,  short  straight  steam  ports  at 
the  ends  of  the  cylinder  can  be  em- 
ployed in  conjunction  with  a  long  valve, 
this  having  the  additional  advantage  of 
reducing  the  internal  surface,  which  is 
cooled  by  the  passage  of  the  exhaust 
steam,  and  upon  which  the  incoming 
steam  will  condense.  Again,  the  cylin- 
der covers  should  make  joint  with  the 
possible;  in  this  way,  while  the  clear- 
ance volume  may  be  unaffected,  the  in- 
ternal surface  upon  which  steam  may 
condense  is  again  reduced  to  a  mini- 
mum*. 


To  Loosen  a  Glass  Stopper 

Make  a  mixture  of: 

Alcohol   2  drachms 

Glycerine   1  drachm 

Sodium  Chloride.  .1  drachm 

Let  a  portion  of  this  stand  in  the 
space  above  the  stopper  for  a  few  hours, 
when  a  slight  tap  should  loosen  the 
stopper.  A  circular  adjustable  clamp, 
to  which  is  attached  a  strip  of  asbestos 
in  which  coils  of  platinum  wire  are  im- 
bedded, is  obtained.  By  placing  this 
on  the  neck  of  the  bottle,  and  passing  a 
current  of  electricity  through  the  coils 
of  wire,  sufficient  heat  will  be  gener- 
ated to  expand  the  neck  and  liberate 
the  stopper.  Heat  may  also  be  gener- 
ated by  passing  a  yard  of  cord  once 
around  the  bottle  neck  and  by  taking 
one  end  of  the  cord  in  each  hand, 
drawing  it  rapidly  back  and  forth. 
Care  should  be  taken  that  the  contents 
of  the  bottle  are  not  spilled  on  the  hand 
or  thrown  into  the  face  when  the  stop- 
per does  come  out. 
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Cutting  Lubricants 

AN  authority  claims  that  "sticky" 
water  is  the  best  cooling  media 
for  general  purposes.  Half  a  pound  of 
soft  soap  to  1  gallon  of  soft  water,  with 
the  possible  addition  of  3  per  cent  caus- 
tic soda,  gives  a  very  good  general  pur- 
pose emulsion  for  the  usual  machine 
shop.  The  amount  of  soap  should  be 
lessened  in  cold  weather.  Plain  water 
splashes  too  much,  the  addition  of  the 
soft  soap  beside  its  lubricating  quali- 
ties increased  the  skin  tension  of  the 
fluid,  and  caused  more  intimate  adhe- 
sion of  the  fluid  to  work,  chip  and  tool. 
There  is  considerable  choice  in  the 
matter  of  soft  soap;  some  is  perfectly 
bland,  some  has  the  vilest  odor  and 
color  imaginable.  After  all,  it  depends 
upon  the  initial  ingredients,  and  what- 
ever these  are  in  a  cutting  emulsion,  the 
oil  must  first  be  saponified  to  emulsify. 
In  the  case  of  soft  soap  made  from  good 
vegetable  oil  the  first  stage  on  the  road 
to  emulsification  has  already  been  per- 
formed. Caustic  soda,  if  added,  tends 
to  prevent  rust  Submerged  bath  lubri- 
cation with  a  load  not  too  severe  (un- 
der 50  pounds  per  square  inch)  and 
without  agitation,  are  conditions  where 
a  solution  of  soft  soap  and  distilled 
water  will  give  perfect  results  at  a  lower 
cost  than  oil.  If  a  strong  solution  is 
first  made,  diluted  to  half  'strength  for 
use,  a  daily  addition  of  a  small  quan- 
tity of  the  strong  liquor  will  rectify  the 
fluid  and  prevent  deterioration.  For 
all  practical  purposes  the  fluid  with  the 
highest  specific  heat  is  the  best  cooler 
— in  other  words,  water  is  better  than 
oil  in  this  connection.  To  get  the  best 
results  from  soft  soap  distilled  or  con- 
densed steam  water  is  far  and  away  the 
best. 


An  interesting  point  in  the  opera- 
tion of  the  gyroscopic  stabilizer  on  ves- 
sels is  its  apparently  insufficient  size. 
It  seems  impossible  that  so  small  an 
apparatus  should  effect  so  fully  the 
stabilizing  of  a  ship  of  a  size  alto- 
gether disproportionate  to  the  instru- 
ment restraining  its  motions  in  a  sea- 
way. The  power  of  the  instrument  and 
its  action  without  straining  the  ship  is 
due  to  the  fact  that  the  motions  of  a 
ship  are  due  to  successive  impulses  from 
waves,  one  following  the  other,  but 
neither  having  more  than  4°  effect  on 
the  vessel.  Therefore,  in  a  case  where 
a  ship  might  roll  through  30°  or  more, 
such  roll  would  be  due  to  the  actions 
of  a  number  of  waves.  The  gyroscope 
with  only  what  may  be  called  a  4"  pow- 
er will  control  a  ship  in  such  a  case, 
taking  care  of  each  wave  as  it  comes 
along,  and  never  having  more  than  a 
possible  roll  of  4°  to  take  care  of; 
hence  its  small  size  and  power  over  a 
very  large  ship's  motions. 
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Put  Your  Name 
On  This  Pay-Roil 

Men  like  you  are  wanted  for  big-pay  positions  in  the  fascinating  field  of 
automobile  engineering.  We  have  made  it  easy  for  you  to  fit  yourself  for  one. 
of  these  positions.  You  don't  have  to  go  to  school.  You  don't  have  to  serve  an, 
apprenticeship.  Fifteen  automobile  engineer-  and  specialists  have  compiled  a 
spare  time  reading  course  that  will  equip  you  to  l>e  an  automobile  expert  without 
taking  any  time  from  your  present  work 


AUTO  BOOKS 

6  Volumes  Shipped  Free 

Now  ready  for  you — an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  con- 
struction, care  and  repair  of  pleasure  cars,  motor  trucks 
and  motorcycles.  Brimming  over  with  advanced  infor- 
mation on  Lighting  Systems,  Garage  Design  and  Equip- 
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bership regularly  stlls  for 
$12.00. 


I  American  Technical  Society.  Dept.  A357.  Chicago,  III. 

■ Please  send  mo  the  6 -volume  set.  Automobile  En- 
BinrorinK.  for  7  Java"  examination.  shipping  charge! 
■j  rolled.  If  I  decide  to  buy.  I  will  send  $2  within 
|  7  dais  and  the  balance  at  $2  a  month  until  the 
m  $19  SO  hns  been  paid.  Hicn  ynu  send  me  a  receipt 
I  Bhowlng  that  the  $:i0  00  set  of  books  and  the  $12 
—  Consulting  Membership  are  mine  and  fully  paid} 
■  for.  If  I  think  I  ran  get.  along  without  the  books  after 
,  the  seven  days'  trial  I  will  return  them  at  your  expense. 


I 

I  Name 
I  Address 


Please  mention  Everyday  Engineering  Magazine 


Digitized  by 


Google 


50 


Everyday  Engineering  Magazine  for  October 


The  Greatest  Book 

Ever  Offered  to  the  Public 

1919  EDITION  —  JUST  READY 
Henley's  Twentieth  Century  Book  of 

RECIPES,  FORMULAS 
AND  PROCESSES 


10.000 


Trade  Secnts 
Practical  Ractpas 
Chemical  Proceaaes 
Scientific  Formula 

HOW  TO  MAKE  EVERYTHING 

FOR  THE  HOME,  THE  FACTORY  AND 
THE  WORKSHOP. 

Antiseptics,  Waterproofing,  Lubricants, 
Rust  Preventatives,  Dyes,  Filters, 
Cleaning  Preparations,  Enameling, 
Beverages,  Inks,  Adhesives,  Polishes, 
Disinfectants,  Flavorings,  Cosmetics, 
Ceramics,  etc.,  etc.;  bow  to  make  fly 
paper;  to  color  flowers  artificially;  to 
estimate  weight  of  ice  by  measure- 
ment; to  make  materials  fireproof; 
to  work  with  metals  —  aluminum, 
brass,  etc.;  to  make  anything  and 
everything,  from  A  to  Z. 

THIS  IS  THE  BOOK 

every  one  who  seeks  PRACTICAL, 
ACCURATE  KNOWLEDGE  and 
guidance  in  his  everyday  work 
MUST  HAVE  at  his  command. 

It  is  a  money-maker  and  a  money- 
saver;  it  appeals  to  the  young  as 
well  as  to  the  old.  Great  business 
enterprises  owe  their  success  to  the 
manufacture  or  sale  of  simple  inven- 
tions or  compounds,  usually  the  result 
of  an  experiment  at  home.  One 
woman  writes:  "I  am  supporting  my- 
self and  two  small  children  from  the 
sale  of  toilet  articles  I  put  up  by  fol- 
lowing directions  in  your  book." 
Profit  by  the  knowledge  that  has 
made  others  successful.  GET  THIS 
BOOK  TODAY. 

Price  $3.90 

Delivered  to  any  address 

Send  for  our  catalogue  of  practical  books 
Including  a  description  of  above  book. 

THE  NORMAN  W.  HENLEY 
PUBLISHING  COMPANY 

2  West  45th  St.,    New  York,  N.  Y. 


Everyday  Science  Notes 

By  Prof.  T.  O'Connor  Sloane 


IT  is  found  that  as  illuminating  and 
heating  gas  is  now  made,  there  is  a 
considerable  tendency  for  it  to  corrode 
the  pipes,  especially  if  there  is  any 
moisture  present.  The  removal  of  water 
has  become  an  object  and  in  England 
the  Helps  system  is  under  trial.  To 
carry  this  out  the  gas  is  compressed  and 
cooled  so  as  to  cause  the  water  to  pre- 
cipitate. It  is  then  released  from  pres- 
sure and  admitted  to  the  mains  at 
greatly  reduced  pressure,  practically 
free  from  water.  As  much  as  fifty 
pounds  compression  is  cited  as  having 
been  given  in  one  case.  Cyanogen  acids 
are  largely  at  the  root  of  the  trouble, 
and  here  a  sort  of  paradox  is  encoun- 
tered. If  moist  gas  is  exposed  to  the 
action  of  steam  and  incandescent  coke 
the  cyanogen  radical  gives  ammoniacal 
gas.  Here  the  presence  of  water  is  de- 
sirable, for  if  ammoniacal  gas  is  ex- 
posed to  incandescent  coke  in  the  ab- 
sence of  steam  it  gives  the  troublesome 
cyanogen  compounds  again. 


The  catalytic  process  of  making  sul- 
phuric acid  has  to  an  extent  revolution- 
ized the  old-time  industry,  the  sulphur- 
ous acid  gas  being  passed  over  finely- 
divided  platinum,  to  bring  about  its 
combination  with  oxygen.  It  has  great- 
ly cheapened  the  production  of  fuming 
sulphuric  acid,  now  in  extensive  de- 
mand by  manufacturing  chemists,  the 
acid  costing  only  one-tenth  the  old  price. 
At  first,  in  the  catalytic  process  gas 
made  from  pyrite  gave  trouble,  but  that 
has  been  overcome.  The  platinum  is 
very  expensive.  The  metal  for  a  single 
plant  may  at  present  prices  easily  cost 
half  a  million  of  dollars. 


The  London  Engineer  describes  and 
illustrates  two  Newcomen  steam  engines 
which  have  been  running  since  the  years 
1787  and  1823  respectively,  so  it-is  sup- 
posed. This  engine,  it  will  be  remem- 
bered, antedates  Watts'  invention  of  the 
condenser;  the  steam  entered  below  the 
piston  and  forced  it  up.  At  the  end  of 
the  stroke  the  steam  was  cut  off  and  a 
jet  of  water  was  discharged  into  the 
steam-filled  cylinder,  condensing  the 
steam  so  that  the  atmospheric  pressure 
operated  to  force  the  piston  down.  The 
engine  did  its  work  on  the  down  stroke 
only,  the  heavy  pump  rods  worked  the 
pump  on  the  up  stroke,  for  the  engines 
are  of  the  beam  engine  type.  Orig- 
inally a  chain  connected  the  outer  end 
of  the  beam  to  the  pump-rods.  These, 
of  course,  in  some  cases  were  extremely 
long. 


One  of  the  curiosities  in  the  history 
of  the  development  of  incandescent 
electric  lighting  relates  to  the  metal 
osmium,  which  it  was  proposed  to  em- 
ploy as  the  filament.  The  high  con- 
ductivity of  the  metal  and  its  fragility 
operated  against  its  use.  But  the  curi- 
ous fact  is,  that  although  one  pound 
of  the  metal  will  make  30,000  filaments, 
it  is  estimated  that  there  is  not  in  the 
whole  world  enough  osmium  available 
to  provide  a  year's  supply  of  filaments. 


Heat  detecting  paints  to  be  applied 
to  shafts  and  bearings,  and  which 
paints  change  color  if  the  bearings  be- 
came heated  and  so  call  the  attention 
of  the  operator  to  the  fact  that  a  little 
oil  is  needed,  have  long  been  known. 
Two  formulas  have  recently  been  pub- 
lished of  double  iodides.  The  first  one 
is  cuprous  mercuric  iodide,  Cujl2,  2Hg 
I2.  This  is  a  vivid  vermillion  when 
cold,  but  changes  to  chocolate  well  be- 
low the  temperature  of  boiling  water, 
at  about  150°  F.  The  other  compound 
is  silver  mercuric  iodide,  Ag  I,  Hg  I2. 
This  is  lemon  yellow  at  ordinary  tem- 
peratures and  changes  to  carmine  red 
at  a  point  just  below  the  boiling  point 
of  water.  A  mixture  of  85%  of  the 
first  compound  with  15%  of  the  second 
is  vermillion  when  cold  and  black  when 
hot.  They  are  readily  made  by  tritu- 
rating the  two  salts  in  proper  propor- 
tions in  a  mortar  together,  or  may  be 
precipitated  from  solution,  potassium 
iodide  being  employed  to  dissolve  the 
mercury  iodide.  White  shellac  varnish 
or  acetone  varnish  are  recommended 
as  mediums  for  their  application.  It  is 
well  to  paint  a  band  or  other  surface 
of  white  next  to  them  on  the  shaft  or 
bearing  to  act  as  a  contrasting  object. 


A.  N.  Winchell  and  E.  R.  Miller 
have  published  an  account  of  their  ob- 
servations on  a  dust  fall,  which  ex- 
tended over  the  states  of  Wisconsin  and 
Michigan,  on  March  8th,  1918.  Vast 
quantities  of  dust  were  transported  by 
a  wind  storm  probably  from  Arizona 
or  the  old  Indian  Territory  region.  The 
evidence  gathered  went  to  show  that 
one  million  tons  of  rock  were  carried 
a  distance  of  over  one  thousand  miles, 
showing  what  profound  geological 
changes  may  be  brought  about  by  the 
agency  of  the  wind. 


It  is  stated  that  of  some  two  hundred 
different  compounds  in  coal  tar  onlv 
half  a  dozen  are  of  commercial  value. 
They  are  benzol,  toluol,  phenol,  xylene, 
naphthalene  and  anthracene. 
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THE  HEART  OF 
THE  WIRELESS 

ON  THE  NC  'PLANES 

Also  used  on  the 
Vickers  Vimy 
Trans-Atlantic  Flight 

MARCONI  V.  T. 

$7.22  each 

Standardized  Socket    .    ,$1.50  additional 

Agreements  recently  effected  have  made 
vacuum  tubes  available  for  experimental  use. 
The  Marconi  V.  T.  is  the  only  vacuum  tube, 
or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  ex- 
perimenters. 

A  highly  developed,  all-around  tube  for  use  as  a  detector  and  amplifier 
in  wireless  communication.  It  has  practically  the  same  electrical  con- 
stants as  the  tube  used  by  the  Allied  armies  and  navies  throughout  the 
war  in  continuous  wave  transmission  and  reception. 

The  approximate  operating   life  of 
the  MARCONI  V.  T.  is  1,500  hours. 
Class  I-^Designed  for  use  as  a  detector;  operates  with  plate  potential  of  20  to 

Class  II— Designed  for  use  as  an  amplifier;  plate  potentials  from  60  to  110 
volts  may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or 
amplification,  but  those  of  Class  I  are  best  as  detec- 
tors, and  Class  II  tubes  are  superior  as  amplifiers. 

SEND  ALL  REMITTANCES  WITH  ORDER 

COMMERCIAL  DEPARTMENT 

Marconi  Wireless  Telegraph  Co.  of  America 

Sole  distributors  for 
De  Forest  Radio  Telephone  &  Telegraph  Co. 

1868  Woolworth  Building,  231  Broadway,  New  York 


Fleming         No.  803S14 
De  Forest  Pat.  Km.  •411ST-S79S3I 


BRANCH  OFFICES 
Insurance  Exch.  Bldg. 
San  Francisco.  Cal. 
136  Federal  St. 


301  Commercial 
New  Orleans,  La. 
109  South  2nd  St. 
Philadelphia,  Pa. 


What  Every  Mechanic  Should  Thoroughly  Know 


average 

DUt  Willi 


l  book  point*  out  the  stumbling  block!  for  mechanics  to  avoid  In  acquiring 
•  complete  understanding,  as  weU  aa  to  show  you  HOW  TO  GO  AT  the  reading 
of  a  bine  print  drawing. 

Every  phase  of  the  seventy  subJsoU  la  gone  into  in  detail,  so  t 
man  can  master  with  but  little  study.  Every  point  is  clearly  t 
sudd  ant  sketches  to  describe  esch  of  the  actual  blue  print  <' 
In  fact,  the  Illustrations  sre  prsctlcslly  self  erplsnstory. 

Every  mechsnic  needs  this  book,  be  his  experience  In 
long.   Bead  the  following  t 
blue  prints  a  day. 

"I  never  thought  there  was  so  much  to  know 
In   the   reading   of   a   blue   print    drawing  • 
WM.  P.   CONWAY.  Planning 


inning  Dept.  Mgr.. 
Bubber  Co.'B  Macb.  Shop. 
This  book  contains  the  most  vital  and  practical  Information  on  the  subject 
of  blue  print  reading,  and  Is  ths  best  snd  asfest  investment  you  can  make 
Send  for  s  copy  to-day  before  you  forget.    YOU  CANNOT  LOSB.  YOI'B 
MONEY  REFUNDED  IP  NOT  SATISFIED. 

PRICE:— Post  MflO.  a.  ^""^nlVli"'  VanSta-  nM- 

Handsomely  bouse!  In' Vlorh      *     "         "*  **"  22«  Illustrations 


EDUCATIONAL  INSTITUTE,  129  Rowland  Bids;., 


ELECTRICAL 


training  again  open  to 
cMltsns.  Over  300* 
man  trained  (or  elec- 
trical Industrie*  In  experience  of  more  than  a  qi 
of  a  century.  Fbr  men  of  ambition  and  limned 
rnn^aafs.gsf*  <*>•••-*,*>  !n  Electrics! 

ENGINEERING  TfM 

•ecu re  good  position!  and  promotion!.  Theoretical  and 
Practical  Electricity.  HaUwmatlca.  Steam  and  Gas  En- 
gines. Mechanical  Drawing.    8 indents  ooautruct  dynamos. 

Install  wiring  snd  teal  .  «   

electrical  machinery.  I  WkM  AIIP  YCAD 
Course  «llh  diploma.  1 1^  V  9%  C  I  CM  if 
complete 

Thoroughly  equipped  fl reproof  dormi- 
tories, dining  hall. 


WASHINGTON    D  C 


A  Big  Me»*age  in  a  Sn  all  ^>pace 

ORDER  YOUR  NOVEMBER 
"EVERYDAY"  EARLY 


Learn  Drafting 

Employers  everywhere  are  looking  (or  skilltd 
draftsmen.  They  are  offering  (food  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young-  man  because  drafting  itaelf  not  only  com- 
mands good  pay,  bnt  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  Just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  L  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you. 
like  best  in  tbe  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.   Mark  and  mail  this  coupon  now.  , 


TKAH  OUT 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Boxeoeo-B  scranton.  pa. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  (x/oro  which  1  mark  X. 


imnMiti,  DRirrigo 
> mi  1  1 1  im  iirafti.mi 

SHIP  UHAFT1KH 

F.i.F.rrRit  al  drafting 

*  It'  111  I  El  1  I  It  *l  DRAPTIKO 

-11 1 1  1  at  f.ta  l  inurrua 
km  1 1 1  uMiki  n  iiKirriss 
muni. »  draftim) 

mi  lll.VE  DESK!!) 
M.F.ITRICil.  EMilSEER 
Eleetria  Llrbllag  aad  RaUwavs 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
«H  HlMOAL  I  M.IM  I  II 
Machine  Shop  Practice 
Gaa  Engine  Operating 
0ITIL  ES8IMEKB 
Surveying  and  Mapping 
STATIONARY  KNMNKER 
Marine  Engineer 
A  III  IIITECT 

^Contractor  and  Builder 

_  Concrete  Builder 
Structural  Engineer 


SALESMANSHIP 
A IIV I  KTISI  Ml 
Show  Card  Writer 
Sign  Painter 
11,1,1  STKATIMi 
Carto 
BOOK 

SUaltrspW  a 
t.  Public  A 


Cert  .  I 

TRAETIC  SIMail 
Railway  / 

GOOD  I 
Teacher 

I  ommon  Sekool  SabJ*eta 

Mathematics 

CIVIL  SERVICE 

Railway  Mall  Clerk 

AI'TOatOBILE  OPERAT'S 
J  Auto  Repairing 
"  PLURBIN6  AND  IIEATINO 

TeitUa  Overseer  or  Sept. 

t  lit  Tt  1  SI 

Navlratlnn  [  J.Spn,l,h 
AORJCl' I.TrilE  I  □  Frenek 


Name  

Present 

Occupation^ 

8trct 

and  No.,  
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G.  A.  STANDARDIZED  B  BATTERY  22.5  VOLTS 

Built  to  the  Specifications  of  the  U.  S.  Signal  Corps  and  Bureau  of  Steam  Engineering 

When  the  General  Apparatus  Company  decides  upon  a  standard,  whether  it  is  material  or  apparatus,  it  must  be  the 
best— not  just  as  good,  but  the  best  that  can  be  produced,  regardless  of  price. 

The  G.  A.  Standardized  B  Battery  is  built  to  Government  Specifications.  Ninety  per  cent  of  the  batteries  used  by 
the  U.  S.  Signal  Corps  were  of  the  identical  design  of  the  G.  A.  Standard.  Only  one  chemist  knows  the  formula.  You 
can  have  In  G.  A.  Batteries  the  same  battery  that  the  Government  bought  by  the  hundreds  of  thousands. 

There  is  no  better  battery  at  any  price — none  as  good  at  the  same  price.  That  is  why  the  Army  and  Navy  bought 
this  type  of  battery  almost  exclusively.    The  G.  A.  Battery  is  not  new,  it  has  proved  its  value  in  the  Service. 

G.  A.  Signal  Corps  type,  314"  long,  2"  wide,  2V4"  blgh,  operates  one  Audion  250  hours  continually,  average  life,  3  months.  Price  $1.50,  postage  10c. 
G.  A.  Navy  type,  6%"  long,  4"  wide,  3"  high,  operates  one  Audlon  1000  hours  continually,  average  life  10  months.   Price  $2.50,  postage  15c. 

No  Higher  Claims  Can  Be  Made  Honestly 

157  East  18tk  Street    THE  GENERAL  APPARATUS  COMPANY 


New  York  City 


INSTALL  A  NEW 

Grebe  Regenerative  Receiver 

In  Your  Radio  Station 


Short-wave  Regenerative  Receiver  Type  CR-2.  Designed  for  long  distance  relay 
work  on  wavelengths  between  170  and  580  meters.  This  receiver  is  characteristic 
of  our  advanced  design  and  methods  of  construction  and  will  fulfill  the  most 
exacting  requirements. 

Various  models  designed  to  operate  on  Wavelength  Ranges  from  170  to  20,000 
meters  are  described  is  onr  Bulletin,  sent  upon  request 

A.   H.  GREBE  8c 

RICHMOND  HILL 


COMPANY 

NEW  YORK 


Learn 
By  Doing 

Every  phase  of  all 
branches  of 

ELECTRICITY 

taught  by 

Actual  Practice 

In  America's  foremost  and  oldest 
institution  for  trade  training. 

No  Books  Used 

Individual  Instruction. 
Start  Any  Day 

Write  for  FREE  64-page  catalog 

The  NEW  YORK  ELECTRICAL  SCHOOL 

36  West  17th  Street  New  York  City 


Get  Our  Prices 

on  the  Wireless  Apparatus 
you  need,  before  baying. 

We  handle  new  and  second  hand  instru- 
ments on  which  we  can  save  you  money. 
All  Second  Hand  instruments  guaranteed 
to  be  in  perfect  working  order. 

WHAT  DO  YOU  NEED  7 
Send  us  your   list  now. 

Radio  Equipment  Co. 

830V  Washington  Street        Boston,  Mass. 


DO  YOU  KNOW 

the  latest  developments  in  radio  t  Circuits, 
vacuum  tubes,  loops,  ground  antennss,  ampli- 
fiers, transmitters?  We  can  furnish  the  in- 
formation you  desire,  on  any  phase  of  radio 
communication.  Three  questions  for  one  dollar. 

CAPITAL  RADIO  LABORATORIES 
Brookland  Washington,  D.  C. 


SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sen- 
sitive and  quick-acting.  Suitable  for  all  ex- 
periments.   From  $5  up. 

Write  for  Catalog 

Selenium  Laboratories 

Good  Ground,  Leaf  Islaad,  N.  Y. 


CAN  YOU  DRAW 
DOTTED  LINES 

AS  FAST  AS  FULL  ONES  ? 
YOU  CAN  WITH  A 

BERGGREN  PEN 

The  Berggren  Pen  draws  any 
style  of  dotted  line  without  blol 
or  blur.  Nothing  complicated  or 
bothersome,  used  like  your  regu- 
lar pen.  When  you  are  ready  to 
put  in  the  dotted  lines,  fill  your 


Berggren  Pen  and  carry  on.  The 

result  is  a  perfect  dotted  line, 
made  as  fast  as  you  move  your 
hand 

Out  pamphlet  describes  the  pen 
and  shows  the  styles  of  lines. 

Berggren  Drafting  Pen 
and  Six  Wheels,  $3.00 

UNIVERSAL  DRAFTING  PEN  CO 

BRIDGEPORT,  CONN. 
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Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly  HaJuer  Cumin  than 
Eke.  Co, 


FOUR 
NEW  BOOKS 

WIRELESS  EXPERIMENTERS 

will  be  interested  in  this  NEW  BOOK 
on — 

SELENIUM  CELLS.  Design,  construction  and 
uh  of  Uw  T»rioa»  makes.  Illustrated  wtth  draw- 
ings and  half- tones.  80  pages,  7ft  z  5  in.,  cloth 
$1.86. 

AUTOMOTIVE  MAGNETO  IGNI- 
TION, Its  principles  and  applications,  by 
Mich.  E.  Toepeu  Second  Edition,  revised 
and  enlarged.    Profusely  illustrated. 

Limp  "Cloth,  $2.00 

AERONAUTICAL  ENGINES,  by  F. 

J.  Kean.  Second  Edition,  revised  and  en- 
larged, 96  pages,  48  diagrams,  29  page 
plates  and  5  folding  plate.    Cloth,  $2.60. 

LATEST  MAGIC,  The  New  Book,  by 
Prof.  Hoffmann,  (Angelo  Lewis)  New 
and  original,  fully  illustrated,  handsomely 
bound  in  cloth— gilt  $1.65  Post  paid. 

Spon  &  Chamberlain 


122  E.  Liberty  St. 


New  York  City 


I  A  MAGAZi  s  :.  DEVOTED 
TO  AMA'l  EUR  WIRELESS 

S    O&cial  Organ:  Au^rv      Radiv  Relay  League 

Radio  Devriopmrirti  Vacuum  Tot>e», 
RejjrT>er«.tive  Re,:,  ivinp.  Loop  Ac.vata 
Rejaytng.  Qpnratuifr  DepvtmeNtWork 
ail  A.  R-  R.  L  .  ■  Hitiitoroue  Stories 
by  The  OW  Man  %  Ail  (he*-  and  many 
more  »e  <mr*wlec»  in  Q$T. '  ^ftferj 

SPECIAL  T;UAL  OFFER 

R»^ular  pnce  $  1 .50  per  year,  I  5  Ccnb 
per  copy.  Imnxlucior,'  r&W  *>-roorrth* 
subscription  for  $  1  ondaUr^hedroT^xm 


I 
I 

■ 

I 

■ 

B 


a  dollar  bill  to  coupon 
^nd:,iailittoday____ 

RETURN  COUPON 
American  Radio  Relay  League, 
rampant,  Vaw. 

Enclosed  find  $1;  pleaee  enter  my  trial  Nbecrin- 
bon  to  QST  (or  9 

Name___ 


RADIO  ELECTRICAL  APPARATUS 


1    -~w  *x 


J'l 


Our  new  Bulletin  Y  offers 
a  distinctive  line  of  radio  and 
laboratory  apparatus  includ- 
ing transformers,  spark  gaps, 
oscillation  transformers,  vari- 
ometers, variable  condensers, 
etc.,  in  fact  the  most  complete 
line  in  America. 

Bulletin  R  describes  the 
Cambridge  alternating  current 
rectifier  for 


New  type  radion  receiving  transformer  has  STORAGE  BATTERY  CHARGING 
bakehte  panels,  two  primary  and  one  secon-  u  w 
dary  10  point  switches.  Oak  cabinet  Price, 
$12.00. 


Send  3c  stamp  for  both  bulletin! 


CLAPP-EASTHAM  COMPANY 

131  MAIN  STREET  CAMBRIDGE,  MASS. 

REMLER  RADIO  MFG.  CO.      62  Post  Street      SAN  FRANCISCO 
Pacific  Coast  Representatives 


iiiiiiiuiiiiiiiiiiiiiiiiiiiiiuiitiiiiiiiiiiiiiiiimiminimiiiiiiimiimii 


1 K.  V.  A.  25,000  Volt  Wireless  Transformer 


The  Thordarson  Wireless  Trans- 
former is  more  than  a  transformer. 
It  is  a  machine  of  efficiency  and 
reliability,  a  piece  of  wireless  ap- 
paratus that  every  amateur  can  be 
justly  proud  of.  A  Thordarson 
Wireless  Transformer  will  make  a 
"Long  Distance"  amateur  of  you. 
Our  "20-T"  bulletin  describes  our 
complete  wireless  transmitting  ap- 
paratus. 


1? 


B» 


Thordarson  Electric  Mfg.  Co. 


501-515  So.  Jefferson  St. 


Chicago,  III. 


Regenerative   Receivers,    Amplifiers  and 
Oscillators  All  Require 

VACUUM  TUBES 

Experimenters  who  copy  European  stations  with  indoor 
loop  antennas  use  the  AudioTron  Hi-Vacuum  Tubular 
Detector- Amplifier-Oscillator. 

Has  proven  its  sensitiveness  and  reliability  since  1915.  No 
station  is  complete  without  it. 

Send  for  descriptive  bulletin  describing  the  AudioTron 
and  our  new  Bakelite  Panel  for  ARC  &  Spark  reception, 
new  smooth  running  rheostats,  knobs,  levers,  contacts,  etc. 
DEALERS:    Write  for  proposition.    Territory  now  being  allotted. 

AUDIOTRON  SALES  COMPANY 

1940  LEAVENWORTH  STREET  SAN  FRANCISCO 
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NEW  TYPES  OF  AUDION  APPARATUS 

Audion  Control  Panel  Type  P-ioo — combining  in 
a  single  compact  set  the  Peerless  De  Forest  Audion 
Detector,  oscillator  and  audion  amplifier,  BUILT 
FOR  THE  AUDION  AS  ONLY  THE  MAKERS 
OF  THE  AUDION  CAN  BUILD  IT.  No  other 
set  like  it  has  ever  been  built  to  sell  for  less  than  $150.00. 
Our  Price  without  the  bulb  $65.00.  Description  of 
lower  priced  models  sent  on  application. 

The  latest  in  Amplifier  design  sufficient  to  give 
amplifications  up  to  20  times.  PANEL  QUICKLY 
REMOVABLE  MAKING  ALL  PARTS  ACCES- 
SIBLE, AND  THE  REPLACING  OF  THE 
NEW  TYPE  EN  BLOC  "B"  BATTERIES  BUT 
A  MOMENT'S  WORK.  Workmanship  of  the  high- 
est grade.  Price  without  the  bulbs  $69.50. 

DE  FOREST  RADIO  TEL.  &  TEL.  CO. 


1415  Sedgwick  Avenue 


New  York  City 


POROX  STORAGE  CELLS  FOR 

MODELS,  ELECTRICAL,  AND  RADIO  APPARATUS 

Porox  Storage  Batteries  are  made  up  of  separate  2-volt  cells  in 
PY-RA-LIN  jars,  designed  for  high  efficiency,  low  weight,  and  long 
life.  They  are  lighter,  more  powerful,  last  longer,  and  cost  less 
than  dry  cells.  Can  be  charged  at  home.  Porox  Cells  are  designed 
for  the  requirements  of  the 

MODEL  MAKER  AND  EXPERIMENTER 

2  volts,  10  amp.-hr.,  3  z  1%  s  4Y*  to*.  3.7S 
2  volts,  IS  .mp.-hr..,  3  z  2%  s  AVt  las.  4.80 
2  volts,  16  amp.-b.re.,  3  z  1*4  z  6  Ins.. .  440 
2  volts,  28  amp.-hr»„  3  z  2%  z  6  Ins.. .  5.20 

Any  number  of  cell*  put  together  for 
any  required  voltage.  Batteries  are 
also  furnished  in  oak  cases  for  ignition 
and  lighting. 

ALBERT  MULLER, 
875S  Queens  Boulevard, 

JAMAICA,  LONG  ISLAND,  N.  Y. 


THE  BARR 
Mercury. Cup  Wireless  Detector 

The  most  efficient  Detector  on  the  market. 
Tested  by  the  United  States  Government  and 
Marconi  Wireless  Telegraph  Co. 

Increases  the  efficiency  of  every  wireless  receiv- 
ing set  by  making  the  signals  clear,  sharp  and 
distinct 

Instantly  adjustable  at  a  constant  pressure. 
For  full  information  and  price — write 
The  Barr  Mercury-Cup  Detector,  DepL  C,  The  Wyoming,  Washington,  D.  C. 


DUCK'S  No13 


264  Pages 

Electrical  fi  .  I 
and  Wireless  UUftlOg 

JUST  OFF  THE  PRESS 

175  Pagmm  of  Wiretemm 
Instrument* 

A  Any  radio  amateur  will  tell  you 
f\  there  is  no  catalog  to  take  its 
place,  and  that  H  is  a  Beacon 

Light  to  guide  you  in  the  selection  of 

your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  I2c  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 


r* 


f°"  of  cotaloK  and  low  price, 
prohibit  distribution  otherwise 


What  This  Big  Catalog  Contains 


175  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 
10pp.  Raw  Material; 

2  pp.  Transformers ; 

9pp  .auto  and  Stg. 
Batteries ; 

8 pp.  Telegraph 
Instruments ; 


42pp.  Motors  and 
Dynamos ; 
8pp.  Flashlights; 

2  pp.  Medical  Bat- 
teries; 

3  pp.  Ammeters  anil 
Voltmeters ; 

20  pp.  Electrical  and 
Mechanical  Books. 


THE  WILLIAM  B.  DUCK  CO. 

244-246  Superior  Street,  Toledo,  Ohio 
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STANDARDIZED  EQUIPMENT  AND  MATERIALS 

Short  R  ange  Antenna 
Long  Range  Antenna 
Super  Range  Antenna 


T4i«  Standard  AaUana.  with  *  •impl*  tuacr  and  crystal  detector,  will  receive  Arlintftoa  ever  900  Bailee,  aad 
amateur  or  other  ttatioa*  in  proportion  t«  their  power.  Range  greatly  iaereaaed  by  Audioa.  Complete 
material*  aad  itutructioai.  W  OO  prepaid. 

Wi-h  a  cryrtal  receiver,  thit  aatcaaa  will  receive  Arlington  over  1.000  milce;  otter  station*  is  proportion  to 
tkeir  power.  Can  be  uacd  for  long  wave  telephone  or  telegraph  reception-  Complete  material*  and  instruc- 
tion* for  erecting.  S3  S3  prepaid. 

1  he  type  of  antenna  for  long  diataaee.  long  wave  work,  remarkably  efficient,  simple  to  erect,  require*  no 
mast*.  With  one  Audion.  it  will  iceeive  Lyon*.  France,  over  9.000  miles.  Complete  materiaU  and  instruc- 
tions for  erecting.  $4.69  prepaid. 

NO  MASTS  REQUIRED  AS  HEIGHT  NEED  NOT  EXCEED  30  FEET.  INCREASED  RANGE 
WITH  GREATER  HEIGHT.  WIRE.  INSULATORS.  LEAD-IN  CABLE.  INSTRUMENT 
GROUND  WIRE  INCLUDED 

The  use  of  Standard  Bakeltte  Panel*  make*  possible  interchangeable  construction  of  apparatus.  Instruments 
built  on  these  panel*  can  be  added  or  temporarily  removed  without  tearing  up  the  act.  Price*  in  the  Intro- 
ductory Bulletin. 

All  inductance*  for  receiving  or  Audio  a  Transmitters  must  be  wound  with  H.F.  Cable  for  maximum  efficiency. 
Rrsistencc  far  lower  than  solid  wire.    Per  100  feet.  10  No.  38.  $0  90t  fO  No.  38.  $0.89;  3*16,  No.  38.  $1.60 

SEND  FOR  INTRODUCTORY  BULLETIN  OF  STANDARDIZED  MATERIALS 

Braso  rod*  end  ruW«.  snafmct  wire.  Fanncstock  binding  port..  Bekclite  panels,  hitfk  tension  cable,  wood  and  machine  Mrcwa.  nuti.  and  supplies  tor  Model. 
Elcetrieml.  Meckanicnl.  Airplane,  and  Radio  work. 


Standard  Bakelite  Panels 
H.  F.  Cable  or  Litz 


This  mark  stands 
for  integrity  in  Ser- 
vice, Prices  and 
Quality. 

157  E.  18th  Street 


The  General  Apparatus  Company 


Immediate  ship, 
ments,  no  disap- 
pointments tor  G. 
A.  Customers. 

New  York  Gt, 


TWO  STEP  AMPLIFIER 

TYPE  TRIODE-B 

This  amplifier  is  a  compact  unit  of  the  re- 
sonance low'  frequency  type,  and  provides 
a  maximum  of  amplification. 

Its  compactness,  simplicity  and  efficiency 
render  it  an  attractive  investment  to  the  pro- 
gressive radio  experimenter. 

IMMEDIATE  DELIVERY 

Particular!  and  price  on  application. 


THE  EATON  OSCILLATOR 

FOR  EXPERIMENTERS 

Designed  to  transform  receiv- 
ing circuits  to  receive  arc  and 
other  undamped  signals. 

It  will  oscillate  over  a  wave 
length  range  of  250-25,000 
meters. 

Requires  no  adjustments  of  any 
kind.  Only  one  variable,  the  tun- 
ing condenser,  is  required. 

The  simplest  and  cheapest  way 
of  receiving  undamped  signals.  pRlcE  ^  MIwy> 

WIRELESS  SPECIALTY  APPARATUS  COMPANY 


Engineer*,  Designer*,  Manufacturer* 


BOSTON,  MASS.,  U.  S.  A. 


TO     Sleeoer   ',,prt'*"nf  *or       C.  A.  Company  a  aerie*  of  pamphlet*  on  the  construction  of  tr**»- 
"  ►'•ccPcr   nutting  and  reeeivintf  instrument!,  information  Experimenter*  need  on  simple  apparatus 

of  mw  *nd  highly  efficient  design.    All  detail  drawing*  given. 

L  INDUCTANCE  TABLES :  Simple,  direct  rending,  for  coils  3  to  10  in*  diameter  by  'A-in.  rteot.  0. 1  to  10  in*. 
Icmg  in  l/10-in.  step*.    Gives  inductance  of  single  Uyer.  multi-layer,  pancake  and  figure  8  coils. 

2.  DIRECTION  FINDER  :  Detail  drawing,  of  simple  unilateral  Direction  Finder  of  G.  A.  Standard  Panel 

design.  200  to  2.500  meter*. 

3.  AUDION. TRANSMITTER  :  A  high  efficiency  telephone  or  telegraph  set  that  can  be  both  at  small  cost  of 

nntplc  materials.    Range  over  10  miles. 

4.  SUPER.  RANGE  RECEIVER :  With  one  Audion.  will  give  wonderful  results  on  long  wave  undamped 

work,  telephone  or  telegraph. 

PRICE.  25c  EACH.  SPECIAL  OFFER.  3  for  60c.  4  for  75c-YOU  NEED  THEM  ALL.  SEND  AT  ONCE 

iw  e.  ISA  s«.  THE  GENERAL  APPARATUS  COMPANY  n~  v.*  Ci„ 


"  A JH,  A NYONk  W BO  n  •  8  UoSP  IT' • 

SUBMARINED  THREE 
TIMES  and  STILL  IN  USE 

Mid  in  ftifllsbsnen:  "I'ra  been  submarined 
three  limes  and  put  my  Brand.!  Headset  in 
■J  poektt  Mcta  Una.  Sou  dm  I  ursd  it  I 
wouldn't  hare  any  other  make."  (Name  on 
BaqiMst). 

Thin*  of  the  help  to  wlreleu  oponton  that 
Uw  pattest  lenilUnnwi  and  dependability  of 
Brando  Headsets  prorided  during  Uw  war. 
Ufa  or  death  depended  upon  hearing  cor- 
r—ttt.  Thejr  are  made  today  Juit  the  aaase 
and  fin  the  lama  quality  of  wrrloe. 

BR  ANDES  WIRELESS 
HEADSET 


"superior-  ,  «wonnu,|7 


TRIAL   Brandaa  Wlreleu  Headset  Mat 
to  you  on  trial  for  It  days. 

OFFER  "•  ,or  ,ny  ""o".  you  are  dia- 

satlatled.  your  money  back  with- 
out a  question.  Test  It. — compare  it  with 
othen,  —  for  snultlveneti.  clearness,  dis- 
tance. Prove  for  younetr  the  fine  quality, 
lb.  "matched  tone."  The  two  diaphragms. 
Uacd  exactly  alike,  strenttben  the  signals 
and  prevent  blurring.  Used  by  many  U.  8. 
Government  experts  snd  erperts  abroad;  by 
colleges  and  technical  schools;  and  by  pro- 
fessionals snd  amateurs  everywhere. 

Send  4c  for  Catalogue  u 

C.  BRANDES, 32  Un»°  Ss«»™. 

INC.  >»•  K2  New  Yttk 

WIRELESS  RECFIVER  SPECIALISTS 


VARIOMETER  PARTS 

Turned  from  birch.  Set  as  Illustrated  consisting  of 
stator  (two  panel  rotor,  and  form  for  winding  ooiln. 
TO8TPAID  11.50.  Size  of  stator  5Vi"  sq.  Othw 
slses  to  order.     Price  J3.00. 

The  Wilcox  Laboratories 

LANSING  D.pt.  D  MICHIGAN 
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Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 

The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzser,  one  cell  Bed  Seal  Dry  Battery,  and  four 
feet  or  green  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
llnlshed  wood  base,  and  three  nickel  plated 
binding  posts  are  so  connected  that  the  set  Buy 
be  used  for  Are  different  purposes. 
List  No.  Price 
342   Telegraph  Practice  Set,  with  Battery 

and  Cord  $3,24 

Weighs  4  lbs.  puked. 
Pries  does  sot  Include  postage. 

MESCO  COMBINATION  PRACTICE  SET 

For  Learning  the  Mane  and  Continental  Visual  and  Audible  Codes 

This  outfit  is  the  only  reliable  Instrument 
which  will  enable  students  to  become  proficient 
operators  In  the  U.  S.  Naval  Service,  because  it 
Is  equipped  with  a  buzzer  and  miniature  lamp 
enabling  the  ueer  to  master  both  the  visual  and 
audible  signals  quickly. 
List  No.  52— Practise  Set  with  Red  Seal 

Battery  aad  Cord   $4.M 

Weighs  4  Ike,  pecked. 

Pries  dees  set  Include  i 


MESCO  RADIO  BUZZER 


type. 

essential  In  order  to 
constancy  In  operation. 

Diameter  t  in.,  bright  lit  In. 

List  No. 
H  Mesoo  Radio 


Tnls  buzser  maintains  a  constant  note  and  la  recommended  as.  an 
exciter  for  rbecslni  wavernetars  where  pure  note  and  ample  suaisj 
are  maul  red. 

It  constats  of  practically  s  cloaed  circuit  field  of  low  reJnetanoa, 
luteins  a  steel  armature  to  which  la  riveted  a  strap  supporting  a 
movable  contest.  The  armature  tension  la  adjustable  by  means  of  a 
screw  with  a  milled  head  lane  enough  to  be  eaaltr  and  permanently 
adjusted  with  the  fingers.  The  stationary  contact  la  adjusted  by 
means  of  a  similar  screw.  Tho  meanst  colls  are  eonneoted  In  series 
with  a  total  D.  C.  resistance  of  3.9  ohma.  Shunted  across  these  eons 
la  a  resistance  having  a  D.  C.  value  of  3  ohma.  This  shunt 
eliminates  all  aparkute  each  as  occurs  at  the  break  on  ordinary  radio 
buszers  arid  the  enerer  eared  thereby  la  transferred  Into  any  rjceU- 
latins  circuit  connected  to  it,  the  result  beuw  that  this  bussar  as 
constructed  radiates  five  times  more  enersy  than  any  other  exjetlns* 
liable  to  be  broken  are  eliminated  Contacts  are  of  genulae  platinum,  which  is 
aln  a  constant  note.    The  parts  are  mounted  on  a  Condensate  bass  to  insure 


The  cap  is  attached  to  the  baae  by  a  bayonet  Joint 


Prise 


We  carry  a  large  and  complete  line  of  Standard  Wireless  Material  recognized 
by  experts  as  such  with  competent  experienced  wireless  attendants  in  charge 

Send  for  the  New  Edition  of  Our  Catalog  K28 

It  la  pocket  shea,  contains  M4  paces,  with  over  1,000  Illustrations,  and  describes  In  plain,  clear  language 
all  about  Bella.  Push  Battens,  Batterlee,  Telephone  aad  Wireless  Telegraph  Material,  Baotrlo  Tore.  Burglar 
and  Fire  Alarms  Contrivances,  Blcetrle  Cell  Bene,  Blectrio  Alarm  Osaka,  Medical  Batteries,  Motor  Boat 
Home,  XlectrtcaDy  Heated  Apparatus.  Battery  Connectors.  Switch ea.  Battery  Gauges,  Wireless  TelesTaph 
Instruments,  Ignition  Supplies,  etc. 

Manhattan  Electrical  Supply  Co.,  Inc. 


mw  TOBK:  if  Park  Place 

CHICAGO:  114  8.  Wells  St. 


ST.  LOUIS:  110«  Pine  St 


lie  w.  4 and  St..  in  1 
Ban  Frandaco  Office:  604  llllslisi  St. 


Guaranteed  Triangle  Flashlights  guaranteed  to  withstand  a  pressure  of  200  pounds  on  the 

Vulcanized  Fibre  Cases  used  in  tbe  Triangle  Flashlights. 

List  Price  Our  Price 

Baby  Tubular  Complete  1V,"x5"   SI. 35  SI. 00  Postpaid 

Baby  Miner  Complete  r,  .'.V   130  1.15 

Two  Cell  Tubular  Complete  lVe'aW   1.70  1.30 

Two  Cell  Miner  Complete  H4"x?"   J.00  1.45 

Three  Cell  Tubular  Complete  Ihi'xSV,-   S.00  1.45 

Three  Cell  Miner  Complete  1U  z0"   3.25  1.60 

23.5  Volts— 15  Cells  Slgaal  Corps.  U.  8.  Army  B- Batteries  for  Vacuum  Tubes  Type  BA-2. 

Worth  31-50     Our  price  60c.    Shipping  weight  one  pound. 

Same  aa  above  except  45  Volte— 30  Cells.  Worth  WOO  Our  price  S3  50.  Shipping 
weight  three  pounds. 

Aerial  Wire  compounded  of  copper  and  Iron.  Worth  45c  lb.  Our  price  200  ft.  for  70c. 
Shipping  weight  three  pounds. 

The  Famous  Mercury. Cup  Wireless  Detector,  the  most  efficient  crystal  detector  on  the  market. 
Tested  by  the  TJ.  S.  Government  and  Marconi  Wireless  Telegraph  Co.  Increases  the  efficiency 
of  every  wireless  receiving  set  by  making  the  signal  clear,  sbarp  and  distinct.  Instantlr 
adjustable  at  a  constant  pressure.  Sells  everywhere  at  35.50.  Our  price  is  S4.H0  postpaid 
Guaranteed  Victory  or  Domanco  Electric  Irons.  Sue  pound.  500  Watts.  Worth  S7  00  Our 
price  Is  $4.65.    Shipping  weight  7  lbs. 


Tubulsr 
Flashlight 

Style 


Red  Seal  Batteries  at  4  for  $1.35.     Shipping  well 


"  postpaid. 
Guaranteed  Thor  Vacuum  CI 

$40.00.    Our  price  $32.50  F. 

th¥*h"-8.  WIRELESS  CO, 


Ight  S  1 

Guaranteed  200  Watts  Blue  Daylight  Nitrogen  Lamps.    Worth  $3.00.    Our  pr 
itpaid. 

Cleaner  for  A.  C.  or  D.  C. 


lbs 


Miners 

Flashlight 
•trie 

Selling  -  •erywhare  at 


id  «OTghI1posUg»'?,fo?*the  "br^SfeW  »  cents  for 

Ron.  St 


164 


Brooklyn.  N.  Y. 


Genuine  Armstrong 
Stocks  and  Dies 


Great  oar*  should  be  eieraised  in 
the  MlectiOTi  of  stocks  aad  dies. 
Work  of  quality  desnands  quality 

tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  qaaiity  toels.  Made  af  the 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de- 
pendable and  accurate  teats  of 
constant  service. 

Sand  direct  to  na  If  your  daalar 
eannat  sopply  yon. 

Darrifm  Csssasg  ea  Krtturt 

The  Annstreng  Manufrtarbf  Co 

TW  Kssowitssn  Stawt     Brldg«tisit.Ci  nil 


PREVENT 
Pat  the 
where  it 


WASTE 
Grease 
is  Needed 


THE  BRIDGEPORT 
Center    Thread    Grease  Cup 

This  cup  will  squirt  morr  grease  than  any 
cup  of  the  same  size  made. 
Equip  your  machine,  auto  or  boat  with  this 
new  type  of  grease  cup,  one  that  does  not 
leak,  that  cannot  be  cross-threaded  and  that 
forces  the  grease  to  the  bearing  points. 
The  cleanest  Grease  Cup  made. 

Sen d  /or  Circular  and  Price  LUt 

THE  GARRISON  COMPANY 

348  George  St.        Bridgeport,  Conn. 


INDICATING  CALIPERS 

Here  Is  a  hneir  made  tad  In- 
corporating features  of  role, 
calipers  Indicator  aad  saag- 
nlfler.  Adjustment  Is  provided 
for  wear  of  parts.  Taaay  move- 
ment la  effected  by  ball  bear 

inga.    A  colled  satins  draws 

points  together.  Tool  can  be 
set  for  desired  dimension.  It 
Is  s  one  hand  tool,  leaving 
other  hand  free  for  holding  of 

ths  work. 
Made  In  tvra  capacities: 

»:  Swi-staiw  & 

Price  11.91 
Send  for  folder  or  Inquire  of  year 
dealer. 

Indicating  Calipers  Co. 
508  East  19th  St.,      New  York 
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Baldwin  Mica  Diaphragm  Telephones 

In  order  to  enable  every  wireless  operator 
to  use  the  well-known  Baldwin  phones, 
we  have  reduced  the  prices  as  follows: 

NAVY  TYPE  "C"  $15.50  each,  F.  O.  B.  New  York 

SMALLER  TYPE  "D"   16.50  each,      "        "  " 

NEWEST  TYPE  MADE  "E,"  17.50  each,      "       "  " 

{More  rugged  and  just  as  sensitive.    This  refers  ONLY  to  Type  E.) 

Apply  to  your  nearest  local  distributors.  If  unable  to  ob- 
tain same,  forward  your  order  with  money  order  direct  to  us. 
If  any  operator  desires  a  cheaper  cost  phone  than  the 
"BALDWIN"  we  can  recommend  the  "Brownlie"  adjust- 
able phone,  which  is  very  sensitive.  Price,  $n.oo,  F.O.B. 
New  York. 

JOHN  FIRTH  &  COMPANY,  Inc. 

81  New  Street  New. York  City 


Get  This  40  Page  Catalog 

Radio  Apparatus 

Mailed  Postpaid 


X 
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If  Not  a  Subscriber  Order  Your  November  Issue  of 
Everyday  Engineering  Magazine  Now  Because 

There  will  be  more  editorial  matter  as  the  magazine  will  be  again  increased  in  size, 
this  means  enlarging  the  regular  departments  and  adding  new  ones. 

Among  the  feature  articles  will  be — A  Modem  Electrically  Propelled  Battleship, 
by  Brewster Beach;  Fitting  and  Adjusting  Connecting  Rod  Bearings,  by  Victor 
W.  Page;  Building  a  Two-Passenger  Seaplane,  by  Charles  E.  Muller;  Dirigible  Air- 
ship Frame  Construction,  by  Victor  W.  Page;  Features  of  the  Still  Engine,  by 
T.  O'Connor  Sloane;  Construction  of  Apparatus  for  the  Modern  Radio  Station,  by 
M.  B.  Sleeper;  Problems  of  Vacuum  Tube  Circuits,  by  L.  M.  Clement;  Why  Tickler 
Coils  Are  Inefficient;  A  U.  S.  Navy  Radio  Compass;  Where  Does  the  Engine  Power 
Go?  The  Construction  of  a  Mechanical  Vacuum  Cleaner,  by  E.  H.  Williamson: 
Model  Locomotive  Design  and  Construction,  by  Henry  Greenley  of  England,  one 
of  the  World's  most  prominent  model  engineers;  A  High  Speed  Flash  Steam  Engine, 
by  George  Bender.  The  regular  departments — Experimental  Chemistry.  Shop  Prac- 
tice, the  Everyday  Motorist,  the  Radio  Department  -will  be  continued.  New  depart 
merits — Aviation  Progress  Briefs,  Everyday  Science  Notes.  Electrical  Progress  Digest 
will  be  added. 

WHY  NOT  SUBSCRIBE  AND  BE  SURE  OF  RECEIVING  THE 
MAGAZINE  REGULARLY,  YOU  CANNOT  AFFORD  TO  MISS  IT 


I  Can  Make  You 
STRONG 

I  can  show  you  how  to  develop 
every  bit  of  strength  that  a  real 
man  should  have.  1  can  give  you 
an  abundance  of  vitality  and  a 
highly  developed  body  and  mind. 

The  Man  who  wishes  to  succeed 
in  business  must  be  endowed  with 
an  unusual  amount  of  strength, 
endurance  and  vitality.  1  have 
found  the  way  to  develop  these 
qualities  in  the  shortest  possible 
time.  I  have  done  it  myself,  with 
my  own  body,  and  I  have  done  it 
for  many  other  of  the  world's 
strongest  men. 


J. 


W  M  - 


EARLE  LIEDERMAN 

The  Acme  of  Physical  Perfection 

Let  me  take  you  in  hand  and 
make  a  real  man  of  you.  You 
will  always  bless  the  day  that 
first  you  sent  for  my  book.  1 
can  put  pep  into  your  actions, 
vigor  into  your  step,  and  make 
your  mind  so  clear  and  alert  that 
you  simply  must  go  ahrad  in 
business  and  social  life.  There 
is  no  reason  why  you  should  go 
on  through  life  all  fagged  out. 
more  dead  than  alive.  Let  me 
change  all  this— let  me  make  life 
worth  living.  Give  me  a  chance 
to  show  you  what  I  can  do  for 
you. 

Send  To-day  for 

MY  NEW  BOOK 

**Yf  uscular  Development** 

It  tella  how  1  rsn  help  you.  1  "ill 
wild  Uiia  Taluable  Ixwk  to  you  by  return 
mall  on  receipt  i>r  only  10c  to  cover 
rait  vt  mailing  ami  wrapping.  Use  the 
rolipou  belOW.  The  book  contain*  full 
particular*  of  mv  splendid  offer,  and  Is 
profusely  Illustrated  wltli  pictures  of 
inanv  cf  the  world's  strownast  ruen  whom 
I  bare  trained  Don't  pass  this  try.  Sit 
right  down  and  fill  In  the  coupon.  Do 
It  now.  this  minute,  while  It  Is  on  your 
mind. 

EARLE  E.  LIEDERMAN 
Dept.  704,  203  Broadway,  New  York 

Earle  E.  Liederman 

Dept.  704,  203  B'way,  N.  Y.  C. 

Enclosed  find  10r  for  whirl,  you  sr>' 
to  weti.i  me  h *  r»tir*  your  IH'W  IlltistMt.'d 
bonk.   ■Mii-i-.ii.ir  hevi  (oiimenl  '" 
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BUILD  THIS  MONOPLANE 

The  plane  for  the  pleasure  flyer  who  wants  all  the  thrills  of  flying 
without  the  expense  of  a  larger  plane.  Single  seater  with  a  short 
fuselage  making  handling  easy.  Wings  braced  with  solid  struts,  no 
wires  to  loosen,  give  way  or  break.  Shock  absorbing  spring  wheels 
built  part  of  the  body.  Whole  plane  low  for  balance.  Everything 
simplified  for  ease  of  assembly.  You  can  build  one  yourself  from 
our  working  drawings  and  instal  a  motorcycle,  cycle  car  or  other 
motor  of  12  to  20  H.P.  Spread  22  feet,  length  14  feet,  weight  200 
pounds.  High  safety  factor  of  12  to  1.  Simple  fittings.  Speed 
with  15  H.P.,  30-50  m.p.h.  Designed  by  aeronautical  engineers  for 
sporting  use  and  general  flights.  Be  the  first  in  your  town  to  have 
one  flying.  Three  ways  to  own  one — Complete  for  $1365,  knock- 
down without  motor  for  $365,  or  plans  $2,  and  build  it  yourself. 


BUILD  ONE  YOURSELF 
You  who  like  to  make  things 
and  save  money  as  well — send 
$2  for  a  full  set  of  working 
drawings  showing  all  details  of 
the  monoplane  with  building 
instructions.  With  the  plans 
comes  a  price  list  of  every- 
thing needed.  Many  money 
saving  ideas  given  in  the  in- 
structions. Price  of  plans  re- 
funded if  you  buy  a  knock- 
down plane  later. 


BUY  IT  KNOCKDOWN 
Supplied  knockdown  without 
motor  for  you  to  assemble  for 
$365.  Everything  supplied  ex- 
cept motor,  including  propel- 
ler, wheels,  fittings,  counter- 
shaft, woodwork  cut,  wire, 
cloth,  dope,  etc.,  and  a  set  of 
plans  and  full  instructions, 
ready  for  you  to  put  together 
and  set  in  your  motor.  The 
ideal  way  to  own  one.  Orders 
filled  in  rotation.  Terms,  $65 
cash,  balance  C.O.D. 


BE  THE  FIRST  IN  YOUR  TOWN— SEND  YOUR  ORDER  NOW  I 

GEORGE  D.  WHITE  CO. 

Aeroplane  Manufacturers 
1 13  E.  49th  St.         Dept.  S         Los  Angeles,  Cal. 


This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


With  a  Wading  River 
outfit,  you,  too,  can 
build  this  perfect  ex- 
hibition and  experi- 
mental model.  It  Is 
equipped  with  complete 
controls,  dummy  Lib- 


erty Engines,  Paragon 
Propellers — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  is  easy  to  build  with 
Wading  River  parts. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 

You  can  make  It  from  our  complete  unassembled  outfits.  What  this  builder  says  stands  good 
with  all  others  who  build  this  perfect  model. 

Feb.  9,  1919. 

Have  had  fine  success  with  my  Nieuport  Biplane.  It  has  flown 
181  feet.  E.  Waterhouae,  521  W.  Mo.  St„  El  Paao,  Texas. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES 

This  set  includes  the  Nieuport  monoplane,  Bleriot,  Curtiss  Hydroplane,  Antlonette,  Langley 
Tandem,  German  Taube,  Deperdusln,  Wright  biplane,  White  Racer,  White  Flyer,  and  Champion 
Racer.    Send  5c  for  OUR  LATEST  CATALOG. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


Build  and  Fly 
a  Model  of  the 

NC-4 

Here's  another  new  "IDEAL"  Model  Aero- 
plane— the  celebrated  Naval-Curtiss  Sea- 
plane— the  first  to  cross  the  Atlantic 
Ocean — a  strictly  American  'plane  every 
American  boy  will  want  to  buildl  This 
Model  is  a  dandy;  4 1  -  feet  across  the 
planes  and  a  true,  scale-model  duplicate 
of  the  real  NC-4.  Guaranteed  to  rise 
from  the  water  and  make  a  perfect  flight 
under  its  own  power.  Get  a  set  of 
"IDEAL"  Accurate  Scale  Plans,  including 
Building  and  Flying  Instructions,  and 
build  this  wonderful  Model  Aeroplane 
right  away. 

Plans  and  Instructions  for  gn 
building  a  4  4-ft.  Model  NC-4  OUC 

Other  Plans  and   instructions  it 
the  following  prices,  all  postpaid: 
DE  HAVILLAND  BATTLE  PLANE,  35c 
Curtiss    Military   Tractor.    -     -     -  25c 

Bleriot  Monoplane  25c 

Nieuport   Monoplane,       ....  25c 

Taube  Monoplane.  25c 

Cecil  Peoli  Racer,  25c 

"IDEAL"  Model  Aeroplane  Construction  Outfit, 
containing  oil  part*  and  materialt  needed  to  bMild 
thete  Model  Aeroplane*  are  enlA  by  leading  Ton, 
Sporting  Ooode  and  Department  itoree.  Ask  tor 
them  at  your  ttore. 

"IDEAL"  Model  Aeroplane  Catalog. 
AS  pages.  5  cents  postpaid 
IDEAL  AIRPLANE  &  SUPPLY  COMPANY 

Bttabllthed  In  1911 
Car.  West  Houston  sV  Wooster  8ts  1w  'fcjLv^ 
York  City  /JSc 


MODELS  THAT  ACTUALLY  FLY 

Build  your  own  flying  boat  from  our 
superior  working  blueprints  and  materi- 
als. The  ONLY  Biplane  Flying  Boat 
on  the  market  that  will  actually  rise 
from  the  water  and  fly  under  its  own 
power.  Two  sheet  working  blueprint 
one  half  actual  size  with  full  building 
and  flying  instructions.  $1.00  postpaid 
in  U.  S. 

Complete  materials  to  build  this  won- 
derful flying  boat  with  full  building  and 
flying  instructions  including  two  special 
hand  carved  propellers  $5.00  postpaid 
in  U.  S.  Canada  25c  extra. 
Blueprints  of  the  following  flying  mod- 
els one  half  actual  size  with  full  building 
and  flying  instructions  50c  per  copy 
postpaid  in  U.  S.  Complete  set  of  four 
blueprints  $2.00  postpaid. 

BLERIOT  RACER,  600-Foot  flyer. 
MANHATTAN  RACER,  2000- 
Foot  flyer. 

MONTAUK  FLYER,  Flies  500  feet. 

Send  for  Catalogue  ready  September  1st 

HEC  AEROPLANE  CO., 

300  East  49th  St.      New  York  City 
Address  Special  Dept. 
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YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a  larjre  quantity  of  Small  Motors,  Genera  ton  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  tht  full  factory  guarantaa. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

*3250 


Battery  Charging 

Our 


HD  INDUCTION 
•  *• MOTOR 
110  or  220  volts,  A.  C 
60  cycle,  lingle  phiN, 

17S0R.  P.  M. 


S48- 


itfits 

For    t       i  I"  roll,  A.  C.  SO 
<")  Crf.  mi       phatw  current  only. 
90  attlv  8  rolf 
10  imp«rl  . 

150  wfttt*,SOvotU.  fc-tCQ  mn 
5  amp*rr«  .  |00' 

*w'.o,:i^"-$94-5W 

All  oatfitt  ■■<-.;'.''■  *ith  »«it?h- 


ALL  MOTORS  COMPLETE  AS  CUT 


D  110  volts 
•r«A.  C,  M 


/4  s 


cycle.elnf  U  phase 
1750  R.  P.  M. 


WASHINC  MACHINE  MOTOR 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

IS.  POLYPHASE  MOTOIS  IS?  UPUI  UA-An.  "XT  IEPIUI0I  MOTORS  iKf 

linsr  NEW  MOTORS  v^p^nrp^ 

MAMFACTI  RKR8'  DIHTKIUUTER 

CHAS.  H.  JOHNSTON  West  End  PITTSBURGH,  PA. 


You   Make  UmakeM  Model  Airplanes. 

Send  S3  quick  for  UmakeM  Airplane  Making  Outfit  No.  17 


No.  IT 

r.'makeM  tools,  blueprints,  alu- 
minum, wood,  rubber  and  every- 
thing for  M  aking  the  Curtis 
J.    N     4.      Alodel   flying  plane 

pictured    here.     To    make    as  <^k    ^^Soc 1  gag  | 
many  more  planes  as  you  wish  ^^Un  ^ 
inly  Inexpensive  wood  and  raw  ^minuMMiBii 
materials    are   needed.     It  Is 
Made    t"rom   %"  (1st  UmakeM 
pty  wood,  out  out  with  UmakeM 
Scroll  Saw  and  designed  to  fit 
Together  in  an  easy  yet  strong 
ind  compact  manner. 

You  can  saw  out  a  wing  or 
a  fuselage  in  a  Jiffy.  Several 
Duplicate  parts  can  be  cut  at 
tbe  same  time  and  by  the  same 
operation,  making  replacements  oasy.  No  intricate  fluing  (outlier  nf  numberless  small  strips.  Each  main 
part  is  simply  scrolled  out  of  one  Isrge  piece  of  ply  wood.  The  wings  (It  Into  slots  and  are  held  safe  and 
arm.  You  bend  two  pieces  of  wire,  slip  them  through  four  holes,  and  the  Chassis  Is  ready  for  the  axle 
It's  all  Dead  Easy. 

When  you  are  ordering  UmakeM  Airplane  Set  ask  about  our  40  other  UmakeM  outfits  with  which  you 
can  Make  Money  Making  UmakeM  Toys.  UmakeM  Furniture.  Novelties.  UmakeM  Metal  Working  Lathe* 
and  other  Popular  UmakeM  projects. 

W.  R-  PRICE,  Inc.,  71  UmakeM  Building,  127  Sth  Avenue,  New  York,  N.  Y. 


THE  MIDGET  SLIDE  RULE 
will  solve  any  problem  In  addl 
tlon,  subtraction,  multiplication 
division  and  proportion.  A  Log 
Log  Scale  gives  any  root  or  power 
tof  any  number.  Gives  Logarithms 
i  tines.  Tangents,  Cosines.  Cotan 
■  .en is  and  the  decimal  equivalent 
7  >f  fractions  to  six  decimals.  It  l> 
•  grease  and  water  proof  and  will 
give  years  of  service.  This  rule  1? 
not  to  be  compared  with  the  papej 
utility  rules  which  sell  for  ll.OC 
and  are  put  together  with  napei 
fastener*  It  la  aArurata.  umolr 
ierato  and  comparison  shows  that  It  Is  undoubtedly  the 
■*.  and  most  complete  rule  made.   Our  refund  guaran 


Balbriafan  $1  25 
Linen  (Mesh)  Si. 50 
Fine  Glove  Silk  S2.f 
Heavy  Silk  (Mesh)  $2.50 


One  Extra 
Sack 


t*  gear  dealers  or  tent  postpaid  on  receipt  of  price. 

A.  R.  CHISH0LM  CO.,  New  York,  N.  Y. 

Setts  506  13J6  BROADWAY 


NATIONAL  DENTAL 

===  TRADE  -''-HH/jy  SCHOOL 


I  UNLIMITED 

Bam  SIM*  to  $4000  yearly  In  mechanical  dentistry.  A 
big  and  growing  demand  everywhere  for  mechanical  den . 
tuna— like  a  told  mine,  tin  explored.  Attend  thla  echo"! 
any  time  of  the  day  or  evonlnt :  be  tsusbt  Individual]; 
and  learn  by  actual  practice,  without  book  study.  Our 
System,  the  most  complete  In  the  world,  la  used  exclu- 
sively In  this  school  We  are  constantly  called  upon  to 
Oil  hlah-aeleried  positions.  Why  not  qualify  for  one?  Be 
lair  to  yourself;  And  out  mora  about  exceptional  oppor- 
tunity we  offer    Visit  the  school  or  write  for  booklet  B. 


IMPORTANT  TO  MECHANICS 
Learn  more  about  the  Machinists 
Trade.  Tbe  Mechanics  Guide  Hand 
Book  will  do  It.  $2.00  worth  of  Prac- 
tical Shop  reference  for  25  cents.  A 
book  for  the  Machinist.  Tooltnaker 
and  Draftsman ;  It  gives  practical  data 
on  Gears  Tapee,  Weight  of  Metals. 
Drills.  Pipe  Fitting,  useful  Multipli- 
ers. Decimals,  Lettering;  and  how  to 
read  a  Micrometer,  also  numerous 
other  tables.  Send  25  cents  in  stamps. 
Agents  wanted. 

LACLEDE  BOOK  CO.. 
4»  Odd  Fellews  Bld|„  St.  Louis.  Me. 


COMPLETE  CHEMICAL  OUTFIT 

Fifty  (50)  different  chemicals  and  twenty  (SO) 
puces  of  apparatus.  Chemicals  Include  Iodine,  Mer- 
cury, Antimony,  eta.  Apparatus  Includes  alcohol 
lamp,  etahtnij  teat  tubas,  glass  funnel,  beaker, 
■rlenmayer  flask,  ate.  Best  offer  ever  made.  Wat  a 
playtKni.  £nd  M-M.  Shipped  iTexprSJ  coluV 
TECHNICAL  EQUIPMENT  COMPANY. 

22  East  171*  St..    °**t  New  York  City. 


Get  Bis  Profits  This  Fall. 
Every  Month. 


$100  to  $200  CLEAR 


Fall  lirinits  big  demand  for  reliable  HB  Uimcry 
service     Oct  y«ur  HB  500  watt  t'ltarser  >OW . 
Recharges  1  to  It  e-volt  batteries.     Coat  10c  to 
Ua  SUCShj  customer  nays  75c  to  $1-59.    No  repairs, 
no  burn  outs  or  expensive  renewals — steady,  re- 
liable service     Easy  to  install  aud  operate,  no 
tiitt'liatiical  knowle.ltte  required 
Small  Cash  Payment  Puts  This 
Money-Maker  In  Your  Shop. 
Balsnee  on  easy  monthly  terms. 
Trunin  easily  carry  payments. 
Alwolute  Money-Back  Oua-antee. 

8t*rt  NOW  to  build  vwr  ...... 

ni.n.n*.  rrnnt.t'le  tio.lno*..  V, 
you.  Tear  out  tbla  aa  and  ro. 

DAY  fi>r  MasSavsasav 

HOBART  FROTHfRS  COMPANY 
Boa  EE  101  Troy,  Ohio 

.w ,mj ..!  Af/ra.  SO**  WW 


it  different  styles,  $4.00  up; 
»150    style.    S40;    *10U  Htyle. 
SSS;   $530   style,  $13. 

Plays  Victor.   Columbia  and 

Edison  ReoordH. 
Mull  Orders  Filled  Promptly. 
Send  for  Catalogue. 
DEALERS  WHOLESALE. 
H'C'KY   IS  l'KOnr.'TS  co„ 
3  Eact  13th  St.,  »w  York. 


DRAWING 

i  Big  Pay— Easy  i 
Pleasant 
W   Work  j 


Draftsman  earn  $150.00  to  $300.00  a 
month.  The  work  is  pleasant  and  the 
hours  are  short. 

Vou  csn  get  this  big  par  too.  All  you  need  is  the 
new  1919  edition  of  theCyclopedia  of  Drawing  and 

.day'  ' 


l^n'/we^lves'  es^SMnL^tTng'sem  ?f""-3 
lie  FREE  examination  offer  below.  ' 


Cyclopedia  of 
DRAWING 

«  bit  voiam«  each  6H««V  in  ,  bound  in  grn- 
uin*  American  Morocco  «rxi  trimmed  in  roM 
J5?w  piiim  and  more  than  1000  Ulaatntions 
plates.  diagram*  and  bloc  print*. 


The  only  books  that  thoroughly  cover 
Mechanical.  Structural  and  Architectural  Drafting 
in  a  non-technical  way.  You  don't  have  to  know 
anything  about  the  subject  to  understand  them 
They  begin  at  the  beginning  and  tell  you  every- 
thing; about  Blue  print  Reading-Mechanical 
Drawing— Machine  Design- Machine  Drawing- 
Structural  Drafting— Architectural  Drawing  and 
Lettering— Shades  and  Shadows-Perspective 
Drawing— Freehand  Drawing— Pen  and  Ink  Rend- 
ering— Typographical  Drafting—  Drawing  Instru- 
ments and  Their  Uses  and  hundreds  of  other 
things  connected  with  the  work. 

SrliS"*  «E1 1 

You  can  have  these  books  for  a  whole 

week  free  without  sending  one  cent.  Just  send 
the  coupon  below  and  all  4  volumes  will  come  to 
you  at  once  by  express  collect.  Use  them  as  if 
they  were  your  own— go  through  them  thoroughly 
and  send  them  back  at  our  expense  if  you  don't 
want  to  keep  them.  If  you  do  keep  the  books 
send  us  only  S2.00.  You  can  send  the  balance  of 
our  special  introductory  price  -  only  $13-80  the. 
same  way—  $2.00  encli  month. 
Itemember  you  don't  take-  any  r,ir  The  r  ■  «  is  all 
oora  and  the  bonefita  will  aJI  be  youra—  Send  the 
coupon  today 

American  Technical  Society 

■»«*Dt  D.S37  CHICAGO,  U  S, 


American 
Technical 
SocUtv 

Dept.  r-3?7 
"CHICAt.O,  V.  S.  A. 
f?nd  fne  the  4-voI- 
pedia  of  Dr»wm( 
resj  Examination, 
e*  rolled.    I  will 
•end  you  S2  00  in  T  days  anj  tt.00 
each  mf  nth  until  the  special  price  or 
13  W  la  paid,  and  you  will  aend  nc  ft 
receipt  showing  the  books  are  mine.  If 
I  decide   not  to  buy   I  will    return  the 
book! in  7 daya 
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CLASSIFIED  ADVERTISING  COLUMNS 

Advertisements  in  these  columns  5c  per  word,  average  7  words  to  the  line.  To  insert  I 

advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of  H 

the  month.  i 


Agents  Wanted 


MAKE  $30  next  Saturday.  Agents— Salesmen— District 
Manager*— brand  new  Invention  selling  Ilk*  wildfire.  Sell 
Speederalor  for  Fords.  Bo  good  lt'a  used  by  17  ofllolala 
of  Ford  Motor  Co.  Makes  any  Ford  run  like  a  Packard. 
Stops  stalling  and  bucking.  Put  on  quick— no  special 
tools  or  boles  to  bore.  Instant  satis} action.  Listen: 
make  money  quick — sell  ten  to  twelve  a  day  easy.  McAl- 
lister. 111.,  sold  four  first  afternoon,  profit  112.  Helton 
Utah,  makes  orer  $300  every  week.  Dane.  W.  Vs..  $55 
a  week  spare  time  only.  Hurry,  write  qua*  for  details 
and  exclusive  territory.    Address  Perrln  Company,  1018 

Hayward  Bldg..  Detroit,  Mien.  

AGENTS— Something  different  1  Our  Bradium  (I~ml- 
nous)  Crucifix  actually  Shines  in  the  Dark.  Startling  1 
Mysterious!  Wonderful  enthusiasm  follows  every  dem- 
onstration. 150%  profit  on  every  sale.  Sole  manufac- 
turers. The  Pioneer  Corporation,  IMS  W.  83rd  Street. 
Chicago. 

American  Made  Toys 

AMERICAN  MADE  TOYS  WANTED.  An  opportunity 
for  homeworkers  on  small  scale  and  manufacturers  on 
large  scale.  Unlimited  quantities  needed  of  Toy  Sol- 
diers, Army,  Navy,  Marines,  Cannons,  Machine  Guns, 
Warships  and  other  toys  and  novelties,  mormons  de- 
mand and  future  In  American  Made  Toys  all  over  United 
States,  Canada,  Mexico  and  South  America  with  over 
00,000  10-cent  stores  and  toy  dealers.  This  new  Ameri- 
can Industry  stands  out  conspicuously.  Factories  are 
established,  people  trained,  machineries  made.  Christmas 
Sets  needed  In  millions  this  year.  The  great  hit  for 
1010  without  any  competition.  We  are  buyers  of  these 
goods  all  year,  paying  fixed  prices.  Attractive  prices 
offered  for  painted  goods.  Experience  or  tools  unneces- 
sary. Hundred  and  more  made  complete  per  hour. 
Casting  form  outfl's  from  $3.00  up.  If  you  mean  busi- 
ness, send  for  booklet  and  Information  free.  TOY  SOL- 
DIER MANUFACTURING-  CO.,  8!  Union  Square,  New 
York. 


Auctioneers 


AUCTIONEERS.  Make  big  money.  Free  Catalogue. 
Carpenter's  Auction  School.  Kansas  City. 

Automobile  Accessories 

MORE  Power,  leas  fuel,  no  carbon!  No  Mystery,  plain 
facts,  results  guaranteed.  Write  for  booklet.  No-Leak-O 
Piston  Ring  Company,  Baltimore,  Maryland. 
POWER  sf  the  FORD  DOUBLED  through  leverage. 
The  greatest  satisfaction  to  CLIMB  HILLS.  PULL 
through  MUD  without  using  Ford  Low.  Victor  "4 
Speeds  Forward"  Auxiliary  Transmission  Is  mechani- 
cally simple,  easily  attached.  Among  7  VITAL  AD- 
VANTAGES provides  the  missing  "2nd"  or  "Interme- 
diate" speed.  Owners,  Agents,  why  not  leam  the  facta  f 
Write  NOW  for  complete  line  of  "POWER-4-FORD" 
devices  to  increase  Power,  Ability,  Economy  ft  Speed 
of  Ford  Cars  and  Trucks.  Convincing  Trial  Plan. 
T.  Victor  Manufacturers.  848  West  54th  Street.  New  York. 

VoleaaUe  Robber  without  heat  or  tools.  Whirlwind 
seller  to  every  Auto  Owner.    Further  psrtlculars  free. 

Muscatine  Agency.  _40_  Muscatine.  Iowa.  

BATTERY  CHARGING.  Profit  $100  to  $250  Clear 
Monthly  with  HB  Equipment.  Tour  lighting  current  or 
engine  operates.  No  expense  to  you.  Easy  payment 
plan  leu  outfit  earn  own  way.  Satisfaction  gusrantees. 
Write  HOBABTS.  TROY,  OHIO.  Box  EE. 


Aviation 


YOU  MAKE  UmakeM  firing  Model  Airplanes.  Outfit 

83  00.    Bee  UmakcM  Advertisement  Page  80.  

CELLULOID  AIRPLANE  travels  twenty  feet  and  re- 
turns. 15c.  Richard  La  very.  Asbury  Park.  N.  J. 


Blueprints 


8EN0  $50  for  each  UmakeM  Blueprint  desired  from 
following,  list:  Blerlot  Aeroplane  (3) :  Curtis  Aeroplane 
(!);  48*  Workbench;  54'  Workbench  with  drawers; 
Be  wings  tand ;  Bookraoks:  Stationary  racks.  Send  10c 
for  one  Toy  design  sheet  or  dollar  for  twelve.  W.  B. 
Price.  Incorporated,  Eighty-two  UmakeM  Building.  Fifth 
Avenue.  New  York. 


Books 


BOOKS.  Practical  Mechanical,  Auto,  Aviation,  Home 
Study  Books.  Easy  payments.  Send  dune  "tonight" 
for  catalogs.    Anutoo,  Department  B-2,  Aurora.  Illinois. 

BOOKS  ON  SEX.  For  men  and  women.  Catalogue  free. 
United  Sales  Co.,  Springfield.  Dl. 

BOOKS  FOR  MEN.  Also  "Classy"  pictures.  Catalogue 
free.     United  Sales  Co..  Springfield.  III. 

Business  Opportunities 

BUILD  UP  AN  INCOME  IN  OIL — Others  are  doing  It— 
Why  not  you?  Today  Is  the  opportunity.  Join  our  easy 
monthly  payment  plan  NOW— It  may  mean  hundreds  In 
profits.    Write  for  information.    National  Oil  Drilling 

Co..  Dept.  "J."  Houston.  Texas.  

I  MADE  $30  s  week  st  home;  French  breadmaking. 
15  years'  experience:  free  booklet  tells  how  to  start 
without  capital.  Ashbrook.  Marengo.  Ohio. 
MANUFACTURE  TOYS.  Dollar  UmakeM  outfit  Includes 
materials,  tools,  instructions  to  start.  UmakeM  Shops. 
UmakeM  Building,  Fifth  Avenue,  New  York. 


Boys 


BOYSl  You  Make  UmakeM  flying  Airplanes.  See 
UmakeM  Advertisement  Psge  50.  


Chemicals 


DYES — Set  or  25  different  colors  representing  various 
classes  of  dyes.  Material  sufficient  for  dyeing  scores  of 
skeins.  Outfit  includes  5  test-skeins  of  wool  and  cot- 
ton, 2  dyeing  chemicals  and  spoon  measure.  Send  $4.50. 
ORGANIC  OUTFIT — 40  organlo  chemicals  representing 
various  groups  (hydrocarbons,  alcohols,  adds,  ketones, 
phenols,  dyes,  etc.)  Bend  $8.50. 
CHEMISTS— Lowest  prices  on  chemicals,  apparatus, 
minerals  and  equipment.  Our  Technical  Bureau  will  de- 
sign your  laboratory  free  of  charge.  Consult  us  before 
buying.   Appel  "Laboratory  Outfitter,"  Bailsman  Street, 

Knoxvllle.  Pittsburgh.  Penna.  

PIGMENTS — 15  different  pigments  used  in  manufac- 
turing Paints,  Varnishes,  Rubber,  Paper,  etc  Send 
$4.00.  Sets  sent  by  express.  Charges  Collect.  Technical 
Equipment  Company,  Dept.  2C.  $2  Bast  If th  St.  N.Y.C. 
CRUDE  RUBBER:  Experiment  with  pure  unoom  pounded 
India  Rubber.  Make  tire  patching  cements,  water  proof 
cloth,  porous  tire  filler,  rubber  sumps,  etc.  First  latex 
Para  (highest  grade  India  rubber)  4  ox..  See;  8  OS., 
80c;  k  lb..  11.25;  5  lbs.,  $5.00.  Address,  Bunsen 
Supply  House,  14  8.  Canal  St,  Akron,  Ohio. 


Fish 


GOLD  FISH.  Imported  Japanese,  Chinese  and  Ameri- 
can fish  aquarium  plants.  We  manufacture  beautiful 
home  aquariums.    Descriptive  circular  free.  Pioneer 

Goldfish  Hatcheries.  Racine,  Wisconsin.  

OATCH  Fish.  Every  Trip!  Julian's  LiauM  Bait.  Price 
$1.    George  Julian,  Albany  Building.  Boston.  


F  ormulas 


GUARANTEED  Workable  Formulas— $1.00  each:  Auto 
Anll-Preexe  Preparation;  Ore  ageless  Massage  Cream; 
Making  Ink  In  Tablet  or  Powder  form;  Wall  Paper  and 
Shade  Cleaner :  Soldering  Alloy  for  Aluminum.  Detailed 
method  of  preparation  and  sources  of  supply  accom- 
pany all  formulas.  Industrial  Methods  Bureau.  1  West 
34th  Street.  New  York  City.  


EXPERT  CHEMIST  will  furnish  Formulas.  Processes 
and  Trade  Secrets.  All  hues.  Lists  tree.  W.  L. 
Cummlngs.  Ph.i>.,  228-230  Gordon  Ave..  Byracuse,  N.  Y. 
880  FORMULAS  Including  Resllverlng  Mirrors— Renew- 
ing Dry  Batteries — Mechanics  Soap— Luminous  Paint. 
25c.  "Ideal"  5501— EG.  North  Robey,  Chicago. 
500  SUCCESSFUL  money-making  formulae  and  trade 
secrets.    Postpaid,  25c.   Charles  Dynes.  Winchester,  Ind. 


For  the  Shop 


Five  Dollars  for 


long 

full 


set  Blueprints  and  instructions  to 


Make  UmakeM  Screw-Cutting  Metal-Working  Lathe. 
Castings  later.  Send  Nine  dollars  for  lumber,  viae, 
blueprints  and  Instructions  to  make  48"  Workbench. 
W.  B.  Pries.  Incorporated,  Eighty-two  UmakeM  Bulld- 
ing.  Fifth  Avenue.  New  York.  


For  Inventors 


YOU  MAKE  a  UmakeM  Lathe;  then  make  your  own 
Models.  UmakeM  Shoos.  UmakeM  Building,  Fifth 
Avenue.  New  York. 


For  Sale 


100  8*4  ENVELOPES  PRINTED  to  your  order  (2)  colors. 
75c  prepaid.  Write  for  Samples.  Lincoln  Novelty  Co., 
Rochester,  N.  Y.  

GENUINE  INDIAN  BASKETS— 00  Styles.  Catalogue. 

GIL  HAM,  Highland  Springs.  California.  

WILL  SELL  phonogranh  cabinets  unvarnished.  Do  your 
own  varnishing  and  installing  motor.  Saving  40  to  S0%. 
Write  for  particulars.  Bullock  Mfg.  Company,  4731 
Madison,  Chicago.  


FOR  SALE.  Speedy  slide  crank  engine  In 
dltlon.  Write  roe.  Prentice.  228  W.  78th  St.. 


erfect  con- 
J.  Y.  City. 


Gummed  Labels 


FREE  CATALOGUE  containing  ideas  In  package  labels 
suitable  for  your  business.  Stock  labels  a  specialty. 
Royal  Label  Co..  20  8.  Seventh.  Philadelphia. 


Help  Wanted 


WRITE  for  newspapers  and  magazines.  Big  Pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Syn- 
dlcate,  534  St.  Louis. 

GOVERNMENT  positions  highly  desirable;  thousands 
appointed  annually  through  frequent  examinations  every- 
where; prepare  Immediately  for  Post  Office  Clerk,  City  or 
Rural  Letter  Csrrler.  Railway  Mail  Clerk.  Washington 
Departmental  Clerk.  Stenographer-Typist,  unexoclled  cor- 
respondence instruction  at  $5.  Request  particulars  con- 
cerning positions  desired.    Federal  Civil  Service  School, 

604  Kellogg,  Washington,  D.  C.  

U.  S.  GOVERNMENT  wants  Hundreds  Railway  Mall 
Clerks.  Commence  $00  month.  Raise  to  $150.  Fall 
examinations  likely  everywhere.  Common  education 
sufficient.  Sample  questions  free.  Write  Immediately. 
Franklin   Institute.     Dept.  Ki>9.     Rochester,  N.  Y. 


Machinery 


WRITE  UmakeM  Shops,  UmakeM  Building.  Fifth  Ave- 
nue, New  York,  for  everything  to  make  Bcrowcuttlng  and 
Milling  Lathe.    Blueprints  only  Five  dollars. 

Male  Help  Wanted 

RAILWAY  TRAFFIC  INSPECTORS;  8110.00 
to  start  and  expenses;  travel  If  desired;  u  "" 
vancesnant.   No  age  limit.   Three  months  , 

S^-»  SET  STANDABD^BTJa— sEBB 
TRAINING  INSTITUTE.  Buffalo.  N.  Y. 

Manual  Training  Shop  Equipment 

8CHOOL8,  CHURCHES.  Neighborhood  Clubs,  prepare 
for  long  dry  prosperous  evenings.  Send  three  dollars 
for  UmakeM  Flying  Airplane  outfit  with  Blueprints 
instructions,  alrplanewood.  tools,  materials.  Bend  two 
dollars  for  UmakeM  outfit,  tools,  materials  to  make 
sixty  toys.  Send  five  dollars  for  UmakeM  lathe-making 
blueprints.  Instructions;  castings  later.  Address  W  B 
Price.  Incorporated.  Eighty-two  UmakeM  Building. 
Fifth  Avenue,  New  York. 


Miscellaneous 


,     .     .  SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sensitive  and 
qedck-eotiBg.    (suitable  for  all  experiments.    From  «t 

up.    Write  for  ™* ' ■ ,rw  a»i— .t...—  t . v...—  ,         „  " j 

Ground,  Long 


o^r^fisCg^N"^'"1'  Labo~"r*°' 

METAL8:  Furnished  in  rods,  tubing,  sheets  and  wire 
of  copper,  steel.  Iron,  brass,  bronse.  sue  ■hi-inn'" 
and  nickel.  Cut  to  any  also  and  shape  ai  reasonable 
prices.  We  handle  very  small  orders  aa  well  as  luge 
ones  and  give  them  special  attention.    Write  for  quo- 

acnn,ond^ltUMNet,Y.aU''P'y  °°"  *""' 
MAKE  MONEY — Resllver  Mirrors,  Formula  and  Instruc- 
tions 25  ots.  (silver),  several  others  free,  worth  15 
SUrllng  Novelty  Co..  2048  N.  Bailey  St.,  Philadelphia. 

S  fj  £S.  <*^«s— Profitable  Pastime.  Particulars  fne~. 
Bird  Farm.  Lynnhaven,  Virginia.  

TOBACCO  OR  SNUFF  HABIT  cured  or  no  pay.  $1.00 
if  cured.  Remedy  sent  on  trial  Superba  (V.  S.  11.. 
Baltimore,  Md.  " 

ENGINES— Casting* — Blue  Print*— Gas  and  steam  v 
H.P.  up.  Gears,  Pulleys,  etc.  Complete  circulars'  for 
stamp  Modern  Model  Engineering  Co..  Monadnook 
Block,  Chicago.  — —  — »  ~"  " 

BUSINESS  WORTH  WHILE.  I  start  you  silvering  xnir- 
rors.  Plating  tableware,  plans  Free.  Clarence  Sprinkle. 
Dept.  80,  Marlon.  Indiana. 


Model  Supplies 


needle  valves,  blow  torches  and  other  parts  Quotations 
™  * — '"t  of  specifications.    Model  Machine  Shop  I 
71st  St.  New  York  City. 


CRANK  SHAFTS  for  model  steam  engines  our  specialty 

Any  type  or  number  of  throws  to   '"  

needle  valves,  bit — 
on  receipt  of  so. 

415  East  71st  St   

I"  STEAM  Gauge  Parts  $1,  Water  Gauge.  Valve. 
E,VJ*'  „CMUn»"l,  /}■  Boardon  tube  length  $1.  Altkeo. 
1714   Brown,   Philadelphia,  Pa. 

Motion  Picture  Plays  &  Supplies 


$25-300  paid  anyone  for  ideas,  suggestions  suitable  for 
photoplays.     Experience  unnecessary;  oompleta  eejtitne 

Free.    Producers  League,  830  St.  Louts.  Mo.  

BARGAIN  lists  free.  Motion  Picture  machines.  and 
supplies.   National  Equipment  Company,  Duiuth,  Minn. 

Patents 


PATENTS.  Prompt,  personal  efficient  service  by  an 
Attomey-at-law  skilled  in  all  branches  of  Patent  prac- 
tice. Over  12  years  actual  experience,  full  information 
upon  request.  B.  P.  Flshburne,  322  McOIU  Building 
Wsahlngton.  D.  C.  _~ 

PATENTS  promptly  prooured  by  personal  expert  service. 
Information  on  request.    James  M.  Lyles,  Washington. 

INVENTIONS    PATENTED ;   Trade-Marks  Registered"; 

Labels,  Prints,  Publications  Copyrighted;  prompt  ser- 
vice: reasonable  fees:  plain  advice:  request  detailed 
Information  before  placing  your  business.  J ay  nee  gk 
Jaynes,  804  Kellogg,  Washington.  D.  C.  

PATENT  WHAT  YOU  INVENT.    It  may  be  varunbiT 

Write  me.  No  attorney's  fee  until  patent  is  allowed 
Estate  1882.  "Inventor's  Guide"  FREE.  Franklin  H. 
Hough,  510  Loan  &  Trust  Building,  Washington,  P.  c. 
PATENTS — Herbert  Jenner,  patent  attorney  and  mechan- 
ical expert.  622  F  8L,  Washington,  D.  C.  I  report  lr 
a  patent  can  be  had  and  its  exact  cost.  Send  for  cir- 
cular.  

IN VENTOR8—  Send  sketch  of  your  Invention  for  advice 
regarding  patent  protection.  Twenty  Years'  Experience 
Hand-book  on  Patents  sent  Free  T ALBERT  «k  TAL- 
BERT.    Patent  Lawyers.  4821  Talbert  Bldg..  Wasbina- 

ton,  D.  C.  

PATENTS— Fees  in  Installments.  Frank  T.  Fuller  for- 
merly Lieutenant.  Engineers.     Washington,  D.  C. 
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CLASSIFIED     ADVERTISING     COLUMNS  —  Continued 


Patents 


PATCNT8.  Over  TO  juts'  main:  mil  awnunlcatloaj 
strictly  confidential ;  handbook  on  patents  free  on  request; 
special  facilities  for  offlos  consultation*-  Munn  *  Co.. 
patent  attorneys.  (41  Wbohrorth  Building,  New  York. 
SB  K  Street.  Washington,    Tower  Building.  Chicsgo. 

INVENTORS — Write  for  our  free  Illustrated  (tilde  book. 
"How  to  Obtain  s  Patent."  Send  model  or  sketch  and 
'leacrlption  of  invention  for  our  opinion  of  its  patentable 
nature  free.  Highest  Brferenees.  Prompt  Service.  Eea- 
tonable  Terms.  VICTOR  J.  SVAN8  *  CO..  Tig  Ninth. 
Washington.  P.  C.  •  

PATENTS.  Booklet  free.  Highest  references.  Best  re- 
sults. Promptness  assured.  WATSON  S.  COLXHAN. 
l'atent  I-awyer.  (24  F  St.,  Washing  on.  D.  C. 


10HN    M.  MsLACHLCN. 

Trade  Marks.  Copyrlgbts. 
tVaalilngtoD.  D.  C.  


Attorney  at  Law.  Patents. 
410  JtoLachlen  Building. 


PATENTS.  My  fee  payable  In  monthly  installments, 
send  sketch  for  advice.  Booklet  free,  frank  fuller. 
Washington,  P.  C.  

PATENT  extraordinary.  No.  1.X07.578.  Collapsible  Flag- 
pole, for  home  ass;  good  advertising  features,  market 
for  millions.   Investigate.     Fred  Undstsedt,  Fairmont. 

Minn. 


Phonographs 


BUILD  YOUR  OWN  PHONOGRAPH.  Particulars  1 
DeSalO-PbonB.  P.  O.  Box  TIB.  Attica.  Indiana. 


Photography 


SO  VOU  TAKE  PICTUftESf  Write  for  free  sample  of 
oar  big  magazine  showing  how  to  make  better  pictures 
and  earn  money.  American  Photography,  406  Pops  Build- 
ing. Boston,  amaaa. 


Poultry 


POULTRY  PAPER— 50a  rear:  S  years.  $1.00. 
free.   Babbit  Book,  toe,  with  paper  on*  year  loo. 
try  Advocate.  Dept.  A -83.  8y repass.  New  York. 


Printing 


m  NEWMARKET  BOND  letterheads  and  M0  sasss 


,  printed.  U.OOj  prepaid  Is  Ota 
Prtntary.  weuwautoas.  Wis. 

Salesman 


GAS  WATER  HEATER  Mads  Automatic 
meets.     DlnVrenllal     Clinton.  Iowa.  


Songs  and  Music 


WRITE  THE  WORDS  FOR  A 
snd  gusrsnlre  publisher's 
war,  love  or  sny  rut' 
Mlchlrsn  Ave  .  Room 


2M.  fhlrsao. 


lance0'  Su^bml^porn^on 
Use  Music  Co  .  020  Bo. 


'MUSIC  COMPOSED"  to  wonts.  Ilsuer  Bros.  Ifor- 
aarly  of  Souaa'i  Bandl.  Oahkosh.  Wis. 


Stamps 


APPROVALS  lio  v  illMount    Kefrrenrr    iiliwie  Htsmps 

hnughl      Lang,    1433  J  SOth.  Cicero.  Illinois  

STAMPS  sent  on  ariiiroval  at  70*  discount  Befereoos. 
required.    J.  Keaory  Banoll.  Dept.  W.  Hanover.  Pm. 


Telegraphy 


TELEGRAPHY  (bet*.  Merss  sag  Wireless)  AND  RAIL- 
WAY ACCOUNTING  taught  thoroughly  and  quickly 
Big  valines  now  paid.  Great  opportunities.  Ok* 
l.srsvet  tMinol.  Est  45  yean.  Catalog  free. 
Infinite    24th  Slwt.   Vilperalao.  Tnd  

Tricks 

1  Iff  8TAwl  TBICK8  with  000  lllmtn linns  fniolnatai 
Ice.  Small  Catalogue  Free.  Hommann  MagM  Co.. 
Sutloa  I.  M4  West  34th  St..  Nsw  Tor*. 


Tricks 


10  MYSTERIOUS  TRICKS, 
sadg  perform,  eaiiwwaflilll 


Wabash  Asa,,  Youngatown, 


Instructions  how  to  make. 


Used  Correspondence  Courses 


Benson,  (jst 


Used  technical  Correspondence  aoaraas 
Band  for  list.    Courses  bought.  W. 
(7St  "M"  Street.  Phlladalrjhla.  Pa. 


UmakeM  Shops 


UMAKEMISTSI  The  Publisher  wUl  accept  your 
ttsecnents  in  this  Classlflcatlao  If  you  desire  to  sell  sny- 
thlng  msds  from  your  UmskeM  sets  luob  ss  UmakeM 
lathes.  UmskeM  Work  benohas.  UmakeM  furniture 
Novelties.  UmskeM  Model  Airplanes,  or  UmakeM  Toys 
Organize  UmakeM  Membership  In 
UmskfM  membership  entitles  holder 
co-uperstloo  Msklng  Money  Making 
dram  UmakeM  Clubs,  New  York. 


HAKE   MONEY  DOING  GOOD 

Your  Community  AtMro 

SEND  DOLLAR  for  UmakeM  Membership  sod  set  dollar 
Umsk.M  set  free.  Addrese  UmakeM  Clubs.  New  Tor*. 
■  AKE  MONEY  DOING  GOOD.  AD 
Umsk<>M  outfits.  We  allow  organisers  good  > 
tor  all  UruaXeM  Merchandise  bought  by  "" 
dress  UmakeM  Clubs.  New  York. 
SEND  THREE  DOLLARS  for  UmskeM  . 


Wireless 


WIRELESS  parts  valuable" 
si  law  -  -   


The  Burgess  Blue  BOOK 


for  all  Practical  Men  and 


Students 


I  have  prepared  a  pocket-size  note  book-  especially  for  the  practical  man  and 
those  who  are  taking  up  the  study  of  electricity.  It  contains  drawings  and  diagrams 
of  electrical  machinery  and  connections,  over  two  hundred  formulas  for  calculations, 
and  problems  worked  out  showing  how  the  formulas  are  used.  This  data  is  taken 
from  my  personal  note  book,  which  was  made  while  on  different  kinds  of  work, 
and  I  am  sure  it  will  be  found  of  value  to  anyone  engaged  in  the  electrical  business. 


The  drawing*)  of  connection*  for  electrical  apparatus  Include 
Motor  Startera  and  Starting  Boxes,  Overload  and  Underload 
Release  Boxes,  Reversible  Types,  Elevator  Controllers,  Tank  Con- 
trollers, Starters  for  Printing  Press  Motor*.  Automatic  Control- 
lers, Variable  Field  Types,  Controllers  for  Mine  Locomotives, 
Street  Car  Controllers,  Connection*  for  Reversing  Switches,  Mo- 
tor and  Dynamo  Rules  and  Rales  for  Speed  Regulation.  Also, 
Connections  for  Induction  Motors  and  Starters,  Delta  and  Star 
Connections  and  Connections  for  Auto  Transformers,  and 
Transformers  for  Lighting  and  Power  Purpoaea.  The  drawings 
also  show  sll  kind*  of  lighting  circuit*,  including  special  control* 
where  Three  and  Four  way  Switches  are  used. 

The  work  on  Calculations  consists  of  Simple  Electrical  Mathe- 
matics, Electrical  Units,  Electrical  Connection*,  Calculating  Un- 


known Resistances,  Calculation  of  Currant  in  Branches  of  Paral- 
lel Circuits,  How  to  Figure  Weight  of  Wire,  Wire  Gauge  Rules, 
Ohm'*  Law,  Watt'*  Law,  Information  regarding  Wire  used  for 
Electrical  Purposes,  Wire  Calculations,  Wiring  Calculations, 
Illumination  Calculations,  Shunt  Instruments  and  How  to  Cal- 
culate Resistance  of  Shunts,  Power  Calculations,  Efficiency  Cal- 
culations, Meaauring  Unknown  Resistances,  Dynamo  and  Dyna- 
mo Trouble*,  Motor*  and  Motor  Troubles,  and  Calculating  Size 
of  Pulleys. 

Also  Alternating  Current  Calculations  in  finding  Impedance, 
Reactance,  Inductance,  Frequency,  Alternation*,  Speed  of  Alter- 
nators and  Motors,  Number  of  roles  in  Alternators  or  Motors, 
Conductance.  Susceptance,  Admittance,  Angle  of  Lag  ana 
Power  Factor,  and  formula*  for  use  with  Line  Transform  era. 


This  book  is  recommended  by  practical  men.  It  is  being  used  in  technical 
Schools.  Electrical  establishments  furnish  them  to  their  employees  to  save  time. 
Industrial  establishments  give  them  to  their  customers. 

The  Burgess  BLUE  BOOK  Will  Be  Mailed.  Postpaid,  on  Receipt  of  $1.00 

Send  dollar  bill,  money  order  or  check.  /  guarantee  satisfaction  or  will 
return  your  money  if  yon  decide  not  to  keep  the  book  after  using  it  for  five  days 

DI  TDPITQC  i7Mr«  IM17 -TDIMmT*  Cd  YORKE  BURGESS,  CmntuUIng  Engine, 
DUKULOO    EalNL»Il>ltlllKll>Va    VsKJ.,    7S3  Esst  42nd  Street  Chicago,  Illinol. 


.  :  t :  eC<a,.,7e^Ye'"fcV~VeV.^^ 


Write  Everyday  Engineering  Magazine  Service  Dep't  If  You  Need 
Information  on  Mechanical,  Radio,  Electrical 
or  Automotive  Matters 

Header,  or  thii  maxixine  arc  Invited  to  write  for,  sny  Information  relative  to  procurement  of  supplies,  tools,  technical  equipment,  books,  etc.,  they  may  need 
to  carry  on  their  studies  or  mechanical  work  mors  efficiently.  Technical  adrlce  relative  to  all  subjects  within  the  30000  of  our  msgaalne  Is  available  to  all  our 
subscribers  and  our  corps  of  editors  and  contributing  experts  may  render  you  valuable  service  if  you  avail  yourself  of  this  privilege. 

All  inquiries  slxiuld  be  addressed  to  the  SERVICE  DEPARTMENT  MANAGES  and  will  receive  prompt  attention.  The  enclosure  of  a  stamped,  self-addressed 
mvslepe  or  postal  card  Is  a  courtesy  that  will  ha  appreciated  and  will  Insure  prompt  receipt  of  the  desired  Information  by  the  enquirer. 

The  Services  of  Our  Staff  of  Experts  Is  Yours  for  the  Asking 
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INVENlMS^cSS,qJte 

Give  us  the  Idea — we  can  develop  It  for  you.  That 
la  our  business.  For  years  we  have  been  perfecting 
mechanical  and  electrical  Inventions.  We  have  ex- 
perts for  model  and  special  machine  work.  Also, 
we  make  a  specialty  of  designing  and  building 
labor  saving  machinery.  Get  In  touch  with  us — 
our  charges  are  very  moderate. 

ELK  MFG.  CO. 
1 926 A  Broadway  New  York 


AVIATION  rppp 
Information  ■    ■»  C  EL 


...  .Ti  IT?,1""1  "J0™"  'or  full  Information 

retarding  the  Aviation  and  Airplane  business.  Find 
out  about  the  many  great  opportunities  now  open  and 
how  we  prepare  you  at  home,  during  spare  time,  to 
qualify.  Our  new  book  "Opportunities  in  the  Airplane 
Industry'  also  sent  free  If  you  answer  at  once. 
AMERICAN  SCHOOL  OF  AVIATION 


Small  Investors  Wanted 

To  cooperate  In  rooovery  of  $1  ,»(  0.000 
cargo.  Salvage  already  accomplished 
by  usaof  LEAVITT  DIVING  ARMCR 
proves  practicability  and  big  profits 
In  future  operations. 
For  full  particulars  address 
Leavitt  Deep  Sea  Salvaco  Co.  Inc. 
Temple  Bar  Anne  t,  Brooklyn,  N.  Y. 


SPEED  LATHE  $7.00  COMPLETE 
SWING  7  INCHES       24  INCH  METAL  BED 

Head  han  a  three  speed  rone.  Spindle  has  No,  1  Morse 
taper  shank  centers.  %  hole  through  spindle.  3%  Inch 
face  plate  Is  furnished.  Tail  stock  has  a  screw  feed 
riplndle  and  No.  1  Monte  taper  center.  Spur  center  is 
furnished  for  wood  turning.  Hand  wheels  are  en  aU 
adjustments.  Bent  la  adjustable  to  all  positions. 
Lathe  fa  complete  at  th*  above  price.  30  inch  bed  If 
wanted. 

M.  &  J.  SPECIALTY  CO, 

2S2  S.  Parke  St.,  Pontine,  Mich. 


more  miles  per  gal. 
nore  power. 


CHEMIST  AMAZING  DISCOVERY 
25  MJes  on  One  Gallon  Cat 

MOTOROLA  fig: 

Mean*  Faster  Ignition 
One  Dollar  Uniform  Combustion 

D,  No  Carbon  Deposits 

Postpaid  Less  Wear  and  TVar  „„  m„)w 

Agents  Wanted        Higher  Test  of  Gasoline 
AUTO  PRODUCTS  CO.     Deal.  M,    22S  W.  138th  Si.  N.  I. 


Making  lour  Invention  a  financial  Success 

How  beet  to  diepote  of  sw  invention 
What  kiwi  of  aareemenla  to  moke  for  your  protection 
What  kind  nf  etlert  and  miitaket  to  avoid 
Valuable  tablet  and  other  data 
By  M.  G.   Delaney,  an  experienced  Inventor,  in 

The  Inventor's  Manual  of  Valuable  information 

91.50  per  copy,  postpaid 

Additional  information  and  Table  of  Contents  will  be 
mailed  on  request. 
6.  E.  Perry  Ce„  Publlahers.  I32S  Broadway,  New  Yet* 

Telegraph  Pictures 

BY  ELECTRICITY 
A  complete  act  ef  two  machine, 
of  thif  marvelous  equipment  for 
only  $19.50.  Instructive,  mysti- 
fying; and  useful.  This  picture 
of  President  Wilson  was  tele- 
graphed by  these  machines.  Pic- 
ture telecraphias  is  the  eomias; 
science.  Write  taday. 
L  J.  LQSHMAN  CO.  .Dm.  L  Ode*.  Utah 
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Your  Prospective  Customers 

are  .lined  in  our  Catalog  of  99%  guaranteed 
Mailing  Lifts.  It  also  contains  vital  su£- 
gestions  bow  to  advertise  and  tell  profitably 
by  mail.  Counts  and  prices  given  on  9000 
different  national  Lists,  covering  all  classes; 
for  instance,  Farmers,  Noodle  Mfrs.,  Hard- 
ware Dlrs.,  Zinc  Mines,  etc.  This  valua- 
ble- rtftrentt  book  frta.    Write  lor  it. 

Send  Them  Sales  Letters 

You  can  produce  sales  or  inquiries  with 
personal  letters.    Many  concerns  all  over 


U.  S.  are  profitably  osing  Sales  Letters 
we  write.    Send  for  />„  InatroctiTe 
booklet,    fsliuaitiui^iur,."  , 


SHEETING.  PRINTING.  MOULDING. 

TURNING.  DIE  CUTTING 
EXPERIMENTAL.  WORK.  ETC. 

NAPIER  BROWNING  CO. 
10S  W.  40th  ST.  NEW  YORK  CITY 


The  Experimenter's  Shop 


SHOP  TOOLS  AND  EQUIPMENT 

Rough  or  Machined  Castings 

SUPPLIES 

DESIGNS  -  MATERIAL  -  FITTINGS 
for  Model  Yachts  and  Ships 
Send  Stamp  for  Catalog 

DWIGHT  S.  SIMPSON,  M.M.E. 

14  Olive  St.  Saranac  Lake,  N.  Y. 


1/£ 


CARAT,  PURE  WHITE 
14K  SOLID  GOLD    *  <  < 

Ladies'  or  Men's  Ring 

Wonderful  value.  Positively  fr'niiine  diamond.  Locks  lik<- 
$100  atone  btcnuse  of  large  spread.  Renvirkublc  color^- 
bnlhrtnt,  Bnopjiy.  Accurst*  ly  cut.  Price  ostoniBhinirly  low 
Bikk<  st  bargain  y«-u  have  ever  seen.  Your  money  refunded 
it  you  can  duplicate,  our  offer  at  double  our  price. 
Written  legal  guarnntee  covers  weight,  quality  and  mine. 
Order  frOItl  this  ad— You  run  no  risk— everything 
exactly  as  represented.  You  can  wear  any  of  our  dia- 
monds a  year  and  return  It  and  net  your  money  bach. 
Sent  on  npproval  if  desind.  Absolute  satisfaction  gun  rut  - 
teed  — always.  40  years'  honorable  dealings  back  up  our 
atatr-mcnts.  Order  now — diamonds  are  a  good,  aafe  iwm  i - 
ment— constantly  advancing— 10'  r  to20%  increase  expect,  d 
Boon.    Save  money  —  Order  Today  1 

Send  for  bargain  catalog-Fuii  of  surPri^-> 

Thousands  of  diamonds,  rings,  watches  and  other  jewel. y 
offers  nt  m«pt  rcmarknble  cut  prices.    Get  ic-lt'a  free 

B.  GUTTER  &  SONS,  Wholesale  Jeweler. 
(Est.  1879  .  170  Nassau  St..  Dhr.  20    NEW  YORK 
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Learn  Electricity 
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In  the  Great  Shops  of 

COYNE 


Thousands  of  Electrical  experts  are  needed  now.  Come  to  the  great 
snops  o  Coyne  and  let  us  train  you  quickly  by  our  sure  practical  wav 
backed  by  20  years  of  success. 


Earn  $125  to  $300  a  Month 

Come  to  Coyne  where  experts  train 
you  on  the  actual  apparatus.  You  work 
on  everything  from  the  simple  bell  to 
t  he  mighty  Generators,  Electrical  Loco- 
motives and  Power  Plants.  Everything 
to  make  you  a  Master  Electrician.  Look 
at  the  picture  taken  from  life  in  our 
shops. 

Become  an  Expert  in  3}  Months 

No  need  of  taking  1  to  4  years  to  be- 
come an  expert.   We  have  proved  this  , 

in  thousands  of  cases.  We  are  the  only  school  teach-  I  

lTo  'y  ™  ?r'S'nal  C"yne  methods,  which  means  no  I  COYNE  SCHOOLS 
books,  no  classes-all  practical  training.  j  Depl.,6o  39-51  E.  mine*  St. 

Earn  Your  Way.    Pur  employment  department  will   I      „,     CHICAG°.  'LL- 

,  r»rt  rfw  .M<>  "'«ry  ambitious  man  to  earn   ■   ,.Plcase  5cn^  .™  that  big  free  book, 

a  part  of  his  expenses— without  charge.  |    '  m  interested  in: 

Bennett  W.  Cooke,  Director  I    -E,cc,ricit>'     CDrnfting  QPlun.biruj 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS  I     MOti°"  °peratinE 

Dept.  160  39-51  E.  Illinois  Street  I  Name 

CHICAGO,  ILL. 

Address  


LEARN  DRAFTING 

The  country  needs hundreds  of  skilled  Draftsmen 
in  all  lines  at  big  salaries.  sjnesi 

Coyne  is  the  only  school  in  the  country  that  give, 
you  the  advantages  of  big  shops  full  of  construction 
and  machinery.     This  makes  our  drafting ^  course, 
practical.  Just  1  ke  the  job  you'll  have  when  you  grad 
uate.    You  can't  get  this  in  any  other  schrol 
WE  TEACH   ELECTRICITY  DRAFTINf" 

MOTION    PICTURE   OPERATING   AND  pLuMBING 

practk'?^v  h..^,  profc5sicns  in  ™cfc  "thorough, 
practical  way  that  when  you  finish  vou  can  step  right 

Em  "^'V""  of  responsibility  and  big  pay 

Fill  out  the  coupon  rsoso  and   send  it  for  our  big 

free  book  ot  information.     It  tells  wl  u  .thers  ar5 

doing  and  have  done,  what  you  can  <<o 

Be  sue  and  cb«k  He  trad,  that  ieieresl,  yoQ.    Do  j,  n<m. 
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BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Big  opportunities 
NOW.  It  takes  only 
a  short  time  to  qual- 
ify for  this  fascinat- 
ing profession.  Three  months'  course 
covers  all  branches. 

Motion  Picture,  —  Commercial,—  Portraiture 

Practical  instruction ;  modern  equipment.  Day  or 
evening  classes;  easy  terms.  The_  School  of 
Recognized  Superiority.  Call  or  write  for  com- 
plete catalog. 

N.  Y.  INSTITUTE  of  PHOTOGRAPHY 
141  W.  36th  St..  N.  Y.  City 


SPECIAL  KON-VER-IER  SLIDE  RULi 


incr.c  •  In  d-tnveUr  end  In  um  alt  over 
mm  »otU,  a*  HHp  IpMI  to  operata 
than  oth.  ra  of  aim  liar  cunatrui-t.on. 
It>antu«-I1v  rod  Will  fat  the  HON- 
Ul.  in:    H .  •  It  r>.  -  and  iar>  morvtr. 


W'«     wnne    iTi.ry  Niigwi.' 

Dnti'  ?wlITsiLT0B«fu.»?i).s  A 


Use  HB  Ball  bearing 
Electric  Motors 


BETTER  POWER  AT  LESS  COST 
HB  Ball-Bearing  Motors  substantially  save  on  oper- 
ating costs,  ailing  more  crunomtca].  dependable,  and 
better  power  than  a  gas  engine.  Trouble  proof,  absolute- 
ly reliable.  Built  for  heat;  service.  Ideal  tor  factory. 
ga.-i.ge,   and  machine  shop,  and  lower  power  bills. 

*20  Brtnsa  Voo  Any  HB  Motor.  Balance  on  Easy  Terms. 

Sizes  1  to  IS  h.p.  A  Sua  to  SUIT 
Tour  Heads. 

w rKe  ear Oatfsue  Department yoorra- 
duirrmnnta.  Q«t  I  betr  advice — t>R£E 
*"    «y  State  what  machinery  »o« 
saw  and  tha  type  of 

'AY  f..r  fullinformaUon. 
•bout  KB  Battery  Charters, 
tore.  ate. 
HOI  


Mathematics  Made 

Tbs  Areaasope—  Um  Combination  Triangle 
wrfUt  a  Brain — will  multiply,  divide,  satire 
percentage  and  proportion,  scire  all  iminlan 
In  trigonometry  and  geometry,  draw  syrnmatrt. 
cal  natures,  plot  arr*.  etc  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  Includes  A  TRANS- 
PARENT    TRIANGLE.     PBOTRACT0R  and 
~~  BUl.ES.     Used  al  Columbia  University, 
D._  8   Aeronautic  Schools.  Etc  Only 

.  Ogden.  Utah 

DRAFTING 

Inventions  and  Ideas  Developed ! 

Mechanical.  Electrical,  Patent  Office  and 
Engineering  Df  swings  of  Every  Description. 
COMPETENT  DRAFTSMEN  AT  YOUR  SERVICE 

A.  O.  HAGSTROM 
I  IS  Nassau  St.  New  York  City 


SCHNOTER'S 
SUSPENSORIES 


YOU  can  entoy  , 

1     comfort  ani  freedom 
Schnoter's  Suspensorie 
lock  b  traps  have  gained 
wido  spread  popularir 
quality,  wear.  fit.  and  low  price. 

At  Prup;  Stores  or  sent  direct 
Send  for  booklet  of  other  .ryles  and  price 

J.  C.  SCHNOTER  CO 

523  SIXTH  AVE.  Dft.S     N.  Y. 


Electrical  Engineering 

Bachelor  of  Science  Degree  in  3  Years 

Theory  and  actual  practice  combined  In 
laboratory  and  classroom  under  direction 
of  experienced  faculty  of  forty -two  experts 
in  their  respective  fields.  ' 

Fall  Term  Opens  October  1st 

Institute  of  Electrotechilcs.  Junior  and 
Senior  divisions.  Entrance  requirements 
8th  grade  and  -  years  high  school  respec- 
tively. Trains  Intensively  for  early  grad- 
uation as  an  Electrotechnlclan.  Also  one 
year  Practical  Electricity  and  one  year 
Mechanical  and  Electrical  Drafting  Courses. 
No  special  educational  requirements.  Fall 
Term  Now  Open. 

"Earn  While  You  Learn"  If  you  like; 
one-half  day  school,  one-half  day  paid  em- 
ployment. Reserve  Officer's  Training  Corps. 
(Optional)  Athletics.    Students'  rTaternlty 


House. 

cost. 


dee  Club.    Boom  and  board  at 


Write  NOW  for  lstesl  bulletin!  and 
lueeeed  Through  Eleclrlc- 
Mentlon  sge.  educstlon  and 
of  Interest. 


ity.' 


School  of  Engineering  of  I 

118-373  Broadway  Milwaukee.  Wis. 


,  c/lwVo-WVveeV  , 

In  This  Interesting  Contest 

TO  THE  BOY  who  can  think  of  the  moat  Inter- 
est ins?  unci  for  the  popular  aUTO-IHIU  COaSTEI. 
for  earntng  money  aivl  for  play,  we  shad!  award 
one  of  our  large  models  abeoiUU-'ly  Hit-  h  It  n  a 
mighty  generous  prize  for  a  few  minutea'  work. 
And  the  following  eleven  valuable  prises  wnl  bo 
given  to  those  sending'  In  the  next  btst  Oxee: 
Camera,  Camping  Toot.  Haas  K't.  Scout  Knife, 
Fleotwtnfl  St  oaring  Slad,  Compass,  Ingeraoll 
Watch,    Aid,   Bank,    Eloctrlc  Flashlight,  Poncho. 

INFORMATION  ABOUT  CONTEST 

1.   Any  boy  or  girl  not  over  IS  years  may  compete. 

Z.  Contest  will  be  lodged  by  three  men  well- 
known  in  tha  Buy  Scout  organisation. 

S.  Writ*  to  Business)  Idea  Dept,  Buffalo  Sled  Co. 
for  pamphlet  explaining  the  Contest,  and 
colored  catalog;  U-lung-  all  about  Auto- Wheel. 

4.  At  end  of  letter  writa  names  of  threw  Coaster 
Wason  I>eaiers  in  your  town.  If  any  carry 
tha  Auto-Wheel  put  an  "a"  after  name. 

VOU  CAN  DO  IT.  Any  live  boy  who  knows  how 
to  get  fun  and  earn  money  out  of  a  good,  strong 
coaster  wagon,  has  a  fine  chance  to  get  the  Auto* 


Who 
Auto  V,  h 
built  for 
steel  axl< 


are  a  few  point a  ret  The 

ngon  for  work  or  play.  It's 
ngth  and  speed.  Has  roller  ... 'firing*., 
id  tires,  body  white  :i  ...  map.e  gear. 

Auto- Wheel  dealer  near  you,  he'll 


If  there's  an  Auto- Wheel  dealer  near 
glad i y  let  you  a<e  the  Auto-Wheel  C 
store,  and  he'll  give  you  nome  good  idi-aa  for  yot 
letter.   CONTEST  CLOSES  NOVEMBER  80,  1*1 

HERE'S  YOUR  CHANCE.     GET  BUSY. 


Buffalo  Sled  Co., 


Big  Profits  in  Battery  Charon  j 
with  the  HB  32-B^ttery  Charter 


Buy  Ample  Capacity  to  Handle  Big  BatlUflil  TMi  Fall. 
This  fall  brings  bigger  builtirsi  in  battery  charging 
—and  RICHER  PROFITS    Hun  ever  t».  fore.  Mom 

cara 'ttiven,  mora  bait'-ri  st'.chsnre.     If  ijkM  don't  get  tboee 
proflta  SOBSS  other  fjaraa*  will.    Get  eouifped  NOW . 
HmallCaah  I*  -  <■     *  PutaTMn  HB  Out  lit  In  Your  Garage. 
Raiancaun  SS*m  monthly  t»r-na>.  |" 

ltt.fi  6  volt,  hatljr'r-e 
onca.  or  aixiu'valent  It  12-  or  24  volt  I 
nettartee.    Coata  lOv.  to  ISo.  r«rh, 
(-iiatotner  pars  7Sc.  to  SI. 50  No 
rvpaira.  no  expensive  renewals,  nn 
mochanlral  akill  needed  to  Inifall  I 
oroperate.     .V  .  M 
Onerantee.  IV>  you  want  tht*?e  BIG 
I'ROHTST    Tearo.it  tM«  ad  and 
mall  TODAY  for  information. 

HOBART  BROTHERS  COMPANY 

Box  EH1Q2.  Troy.  Ohio 
Successful  UarufBrt'trern 
Since  I8K3 


You  can  be  quickly  cured,  if  you 

STAMMER 

Bend  10  cents  coin  or  stamps  for  76-page 
book  on  Stammering  and  Stuttering,  "Its 
Cause  and  Curt."  It  tells  bow  I  cured  myself 
after  stammering  for  20  years. 

Benjamin  N.  Bofue,  900  Bogue  Bldg.,  Indianapolis 


SCIENTIFIC  EVOLUTION 

"THERAPH0N  E" 


Hiah  Power  ^dentine  Kecaivar 
Karpseea  la  tuned  to  the  aae. 
It  can't  eonfuaa  nor  'aiicae. 
At.su. 1 1  i  aboefca.  Improves  tha 
Hearing  a>>d  ronaeev**  time 
For  huav. Daaf. N-tvoua.  m 
racy  svnd  N..I..-  .  Guarantard 


to  ault.  JWSSg  orC.  O 

Tha  Evolution  Phon» Co. 'inc. 

QrawDWi-h  Aw. .      New  Ye  ■ 


Big  Money  for  Boys! 


ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  sparetimecan  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  w  ork  that  appeals  to  you. 
Thousands  of  boys,  through  [.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S,  help  you.  Choose  the  work  you  like 
best  inthe  toupun  bel.,w.  then  mark  and  mail  it  today. 
'I  htN  doesn't  obligate  yoq  in  the  least,  sod  it  will  bring 
\uu  information  that  will  start  you  on  a  Successful 
career.  This  is  your  chante.  Don't  let  it  slip  by. 
Mark  and  mail  this  cuupon  now. 
—  —  Tea  a  out  Mrs.™      »   

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6O6IB.  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  quality  (or  the> 
position,  or  in  the  subject,  before  which  I  mark  X. 


KLKCTRIOAL  KNtilKKKR 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
F.leetrle  Maeblne  liealgnar 
Telegraph  Expert 
Practical  Telephony 
MEril  t  N ICAL  KNfJIHCER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
(■as  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINK  KOHF.M'N  OH  I  V>"K 
ARCHITECT 
irehltertaral  II raf I ita ata- 
ri.IHIIIM.  t.\U  HEATINU 
Sheet  Metal  Worker 


□  OHUIOaL  RHSIHKEI 
"SALESMANSHIP 

ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sinn  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer  and  Trpbt 
Cert   Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
'f  pi  l  Mr  O'Tirrr  or  Supt. 
A t.lt H  I' LTl'KK 
Navigator        I  Hpaalaa. 
PouUrrKalslnr  IQ  Freoeh 
Antaaaoblles       WZl  lb 


Prefient 

Deeupatloti 

Street 
and  So 


Please  mention  Everyday  Engineeeinc  Magazine 


Digitized  by 


Google 


64 


Everyday  Engineering  Magazine  for  October 


18  cents  a  package 

Camels  are  sold  everywhere  in 
scientifically  mealed  packages  of 
20  cigarettes;  or  tea  packages 
(200  cigarettes)  in  a  ffassine- 
pape  r-cov  ered  carton.  We 
strongly  recommend  this  carton 
for  the  home  or  office  supply  or 
you  travel. 


CIGARETTES 


YOU'LL  prefer  Camel  ciga- 
rettes expert  blend  of  choice 
Turkish  and  choice  Domestic 
tobaccos  to  either  kind  smoked 
straight  Your  taste  will 
prove  that! 

Camels  are  so  exceptional  in 
flavor,  in  fragrance  and  in  mel- 
lowness that  you  quickly  real- 
ize their  remarkable  quality.  It 
will  be  your  constant  delight  to 
find  Camels  so  full  bodied 
though  so  mild  and  smooth. 
You  may  gratify  your  keenest 
desires  to  smoke  liberally. 
Camels  will  not  tire  your  taste. 

Your  enjoyment  increases  as 


you  get  to  know  Camels  better. 
They  return  such  generous 
cigarette  satisfaction.  Camels 
certainly  fit  your  taste  exactly 
as  if  they  had  been  made  for  it. 

Camels  are  unlike  any  ciga- 
rette you  ever  smoked.  For  in- 
stance, they  leave  no  unpleasant 
cigaretty  aftertaste  or  cigaretty 
odor.  In  fact  Camels  are  in  a 
class  by  themselves!  That's 
why  we  ask  you  to  compare 
Camels  with  any  cigarette  in 
the  world  at  any  price! 

You  will  not  look  for  or  expect 
premiums,  coupons  or  gifts. 
You'll  prefer  Camel  quality! 


R.  J.  REYNOLDS 
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AN  EXPLANATION 

AS  many  of  our  reader*  probably  know,  both  the  Novem- 
ber and  December  number*  of  "Everyday"  have  been 
unavoidably  delayed  by  a  very  disastrous  printers' 
etrilce — diaaatroua  both  to  the  printera  and  publishers  alike. 
It  ia  claimed  that  the  atrike,  which  completely  crippled  the 
printing  industry  in  New  York  City,  coat  the  publisher*  about 
$50,000,000  and  the  printer*  $750,000  in  lost  salary. 

THE  printer*  demanded  a  44-hour  week  with  a  flat  increase 
of  $14.00  per  week  on  all  wage  scale*.  It  would  be  im- 
possible to  even  outline  the  developments  that  followed 
thereafter.  Suffice  it  to  say  that  the  demands  precipitated  a 
strike  which  left  the  publishers  of  "Everyday"  in  an  absolutely 
helpless  way.  Not  a  wheel  of  the  printing  industry  was 
turning  in  New  York  City.  We  could  not  have  paid  the 
increase,  even  though  it  was  agreeable  to  ua,  aa  the  magazine 
is  printed  by  contract  with  a  large  New  York  printer,  who 
producea  many  other  magazinea  beaidea  "Everyday".  We 
could  have  printed  out  of  town  at  a  tremendous  expense, 
and  with  no  end  of  trouble  in  moving  ton*  of  paper,  type 
matter  and  cut*,  to  say  nothing  of  the  editorial  staff.  The 
strike  caused  a  great  increase  of  work  in  the  lithographing 
establishments,  and  thereby  cut  off  this  avenue  of  possible 
retreat.  Even  then,  it  would  have  been  necessary  to  typewrite 
the  magazine  at  the  coat  of  ita  appearance  and  amount  of 
reading  matter. 

AT  the  very  moment  when  it  looked  aa  if  it  would  be 
necessary  for  us  to  take  the  magazine  from  New  York, 
the  printer*  appeared  at  their  pott*.  It  was  then  decided 
to  put  out  a  double  number  of  the  magazine,  which  would 
include  the  very  best  material  that  was  to  appear  in  the 
November  and  December  numbers.  Hence,  the  96-page 
November-December  number  of  "Everyday"  which  is  now  in 
your  hands.  Thi*  issue,  however,  will  not  be  counted  as  two 
on  subscriptions.  Every  subscription  will  be  advanced  one 
month. 

WE  take  this  opportunity  to  thank  our  many  readers  who 
have  kept  their  faith  in  us  and  who  have  been  forced 
to  share  our  misfortunes. 

RAYMOND  FRANCIS  YATES, 

Editor. 
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HOLIDAY  GIFT  BOOKS 

JUST  PUBLISHED  AUTHORITATIVE  LIVE  SUBJECTS 


A  BOOK  FOR  ALL  AMATEUR  AND 
PROFESSIONAL  MECHANICS 

MODEL  MAKING 


INCLUDING 


ice, 

Edited  by  RAYMOND  F.  YATES 
Editor  of  Everyday  Engineering  Magazine 


400  Paget      Price  $3,00 


303  Illustrations 


THIS  book  does  NOT  de- 
scribe the  construction  of 
toys.  Its  pages  are  devoted  to 
model  engineering  and  the  me- 
chanical sciences  associated  with 
it.  It  contains  descriptions  with 
illustrations  of  the  complete 
models  made  by  some  of  the 
leading  model  engineers  in  this 
country.  It  is  the  only  book  pub- 
lished on  this  important  subject. 
This  book  will  help  you  to  become  a  better  me- 
chanic. It  is  full  of  suggestions  for  those  who  like 
to  make  things,  amateur  and  professional  alike.  It 
has  been  prepared  especially  for  men  with  me- 
chanical hobbies.  Some  may  be  engineers,  machin- 
ists, jewellers,  pattern  makers,  office  clerks  or  bank 
presidents.  Men  from  various  walks  of  life  have 
a  peculiar  interest  in  model  engineering.  MODEL 
MAKING  will  be  a  help  and  an  inspiration  to  such 
men.  It  tells  them  "how-to-do"  and  "how-to-make" 
things  in  simple,  understandable  terms.  Not  only 
this,  it  is  full  of  good,  clear  working  drawings  and 
photographs  of  the  models  and  apparatus  described. 
Each  model  has  been  constructed  and  actually 
WORKS  if  it  is  made  according  to  directions. 


•Among  the  chapters  contained  are: 

I. — The  Model  Engineers'  Workshop.  II. — Lathes  and  Lathe  Work. 
III.— Drills  and  Drilling.  IV. — Soft  and  Hard  Soldering.  V.— 
Hardening  and  Tempering  Steel.  VI. — The  Use  of  Abrasives.  VII. 
—Pattern  Making.  VIII.— Electro-plating.  IX.— A  Mode!  Slide 
Crank  Steam  Engine.  X. — A  Model  Slide  Crank  Steam  Engine.' 
XI. — A  Single  Cylinder  Engine.  XII. — A  Model  Twin-Cylinder 
Marine  Engine.  XIII.— Flash  Steam  Plants.  XIV. — A  Flash  Steam 
Plant  for  Large  Model  Airplanes.  XV. — A  Flash  Steam  Plant  for 
Small  Model  Airplanes.  XVI.— A  Model  Steam  Turbine.  XVII.— 
Design  and  Construction  of  Model  Boilers.  XVIII. — Model  Boiler 
Fittings.  XtX. — A  Record-Breaking  Model  Hydroplane.  XX. — A 
Model  Lake  Freighter.  XXI. — A  Sharpie-Type  Model  Boat  XXII. 
— A  Model  Submarine  Chaser.  XXIII. — A  Model  Submarine  with 
Radio  Control.  XXIV.— A  Model  Crane.  XXV.— An  Electric 
Double-Drum  Hoist.  XXVI. — A  Model  Gasoline  Engine.  XXVII.— 
A  Model  Electric  Locomotive.  XXVIII. — A  Model  Steam  Locomo- 
tive. XXIX. — A  Model  Gyroscope  Railroad.  XXX. — A  Model 
Caterpillar  Tank.  XXXI. — A  Model  Siege  Gun. 

Practical-Complete  -Easily  Understood 


A  BOOK  FOR  EVERYONE  INTERESTED 
IN  ABRASIVES  OR  GRINDING 

ABRASIVES  AND 

ABRASIVE  WHEELS 

Their  nature,  manufacture  and  use 
By  FRED  B.  JACOBS 

340  Pages  PrtCe  $3.00         2°°  Illustrations 

A  practical  handbook  for 
engineers,  shop  foremen, 
foundrymen,  mechanics  and 
factory  superintendents. 
Dealing  with  abrasives,  their 
manufacture   and  practical 


ABRASIVES 

JACOBS 


THE  mechanical  engi- 
neer, the  man  in  the 
shop  or  factory  or  the 
student  in  engineering 
will  find  this  volume  of  great  value.  It 
answers  many  perplexing  questions  and 
solves  many  important  problems  that  arise 
in  large  factories  and  engineering  establish- 
ments. The  data  is  set  forth  in  lucid  terms, 
together  with  a  multitude  of  illustrations; 
both  half-tones  and  line  drawings. 

The  subject  of  grits,  grades  and  bonds, 
which  is  so  perplexing  to  the  average  shop- 
man, is  thoroughly  explained,  together  with 
other  valuable  data  concerning  the  physical 
and  chemical  nature  of  abrasives  in  general. 


Brief  synopsis  of  chapters! 

I. — Natural  Abrasive  Substance*.  II. — Artificial  Abrasives.  III. — 
The  Manufacture  of  Grinding  Wheels.  IV. — Artificial  Sharpening 
Stones.  V. — Grits  and  Grades  VI. — Testing  Wheels  for  Efficiency. 
VII. — Laboratory  Tests.  VIII. — Grinding  Wheel  vs.  Grindstone*. 
IX. — The  Economic  Advantage  of  Using  Large  Wheel*.  X. — Truing 
Devices  for  Grinding  Wheels.  XI. — Re-bushing  Grinding  Wheels. 
XII. — Suggestions  to  Follow  in  Ordering  Grinding  Wheels.  XIII. — 
Design  of  Dust-collecting  Systems.  XIV. — Safeguarding  Grinding 
Wheels.  XV.— Abrasive  Papers  and  Cloths.  XVI.— Surface  Grind- 
ing. XVII. — Cylindrical  Grinding.  XVIII. — Internal  Grinding. 
XIX. — Special  Grinding  Operations.  XX. — Cutter  Sharpening.  XXI. 
— Saw  Sharpening. 

The  Only  Book  of  its  Kind 


Any  of  these  book*  sent  prepaid  on  receipt  of  price,  or  a  special  circular  of  them  sent  on  request. 
FREE — Our  new  Catalog  of  Practical  Book*  sent  free  on  request 

THE  NORMAN  W.  HENLEY  PUBLISHING  CO. 
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Get  Bigger  Pay 

ELECTRICIT 


4700  Pictures 


a  NUMBER 
a  MONTH 


by  using  your  set;:  of 
HAWKINS  Electrical 
Guides  Every  Day. 
They  tell  you  just  what 
you  need  to  know. 

AWKINS 

Electrical  Guides 

place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  tc  it.  They  are  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language— no  wasted  words— only  what  you  need  to 
know— lull  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 


REAL)  THIS  PARTIAL  LIST  OF  CONTENTS 

I    Contains  349  pages.  SS8  Illustrations.   Electrical  signs  and 


current  electricity — primary  calls — conductors 
and  insulators — resistance  and  conductivity— magnetism— Induc- 
tion colls— dynamo  principles — olaasea  of  dynamos — armatures — 
winding) — commutation — brushes,  etc. 

No  2  Contains  348  pales,  394  Illustrations.  Motor  principles- 
armature  reaction — motor  starting — calculations— brake  horse- 
power—selection  and  installation  or  dynamos  and  motors— gel- 

!_™_Ti'i."  ~  WSSS^tSSSS^SSSS^^^l^ 

of  dynamo* — operation  of  motors,  etc. 

Mm  J  Contain*  300  pa*es,  423  ill  ust ml  oris.  DUtrlbution  systems 
—Vina  and  wire  oalrulsUons— inside,  outside  and  underground 
wlrina — sien  flaahers— Ughuilng  protection — rectifiers — storage  bat- 
tery systems,  ate. 

No.  4  Contains  370  pages.  379  Illustrations.  Alternating  current 
principle*  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principle*-  -alternator  construction— windings,  etc. 
No.  5  Contain*  320  pages.  614  illustrations.  A.  C.  Motors— syn- 
ehronou*  and  Induction  motor  principles— A.  C,  commutator 
motors  —  Induction  motors  —  transformers :  losses,  construction, 
connections,  tests — conrerters — rectifiers,  etc. 
No  0  Contains  293  pages,  472  Illustrations.  Alternating  current 
system* — switching  derioes— current  breakers—  relays— light  nln« 
protector  apparatus — regulating  devices — synchronous  condensers 
—indicating  devices — meters — power  factor  indicators — ware  form 
measurement — switch  boards,  etc. 

No.  7    Contains  31 :  pages.  379  Illustrations    Alternating  current, 
wiring  power  station* — turbines:  management,  selection,  location 
erection,  testing,  running,  care  and  repair — telephones,  etc. 
No  8    Contains  332  pages,  436  Illustrations.   Telegraph — simulta- 
neous telegraphy  and  telephony  —  wireless  —  electrolysis  bells  — 

electric  Contajn*  |£  page*.  427  illustrations.  Electric  railways— 
eleetria  tooomotire* — car  lighting— trolley  car  operation— mis - 
odlaneoas  applications — motion  picture* — gas  engine  Ignition— 
utocnobU*  self-starters  and  lighting  systems,  electric  vehicles,  etc. 
N*.  10    Contain*  913  page*.  S99  Illustrations.  Elevators — cranes 

 pampe — air  oompreasora— electric  heating— electric  welding — 

soldering  and  brazing — Industrial  electrolysis — electro -pi  a  ting — 
alactro- there  pent  lee — X-rays,  etc. 

Alao  a  complete  120  page  ready  reference  index  of  the  complete 
library.  TM*  Index  has  been  planned  to  render  easily  accessible 
all  th»  raat  Information  contained  In  the  10  electrical  guides 
There  are  mrrr  13,500  cross  reference*.  You 
tod  what  yon  want  to  know  Instantly. 


They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guides  can't  give  you  help  on. 

The  WHOLE  SET  sent 
for  your  inspection 

The  books  are  small  enough  to  alip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  its  contents. 
3  500  pages  of  actual  information  and  4,700  illustrations.  Once  you  tee 
these  books  and  put  them  into  actual  use  you  will  never  again  want  to  be 
without  them.    Try  it  at  our  expense. 

TO  EARN  MORE— LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books— to  look  them  oyer— ask 
them  all  the  questions  you  can  think  of— use  them  in  your  work— study  them— pick 
up  some  information  that  will  increase  your  earning  ability.  We  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  bOBg 
tested  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can  t  get  along 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  11.00  down  and  remit  the 
balance  of  S9.00  on  the  easy  payment  of  $1.00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  Ume.  over. 

THEO.  AUDEL  &  CO. 

72  Fifth  Ave.,  New  York,  N.  Y. 

THIS  COUPON  BRINGS  THE  GUIDES 


fWhat  Users  Say: 

Become  a  Superlntsnilsnt  , 
Hawkins  Guides  are  worth  double  uelr 

price    I  hate  been  able  to  secure  higher 

pay  and  a  batter  position  with  tbelr  aid. 

„»,  K.  W  Monard. 

Bupt.  Ersklne  light  A  Power  Plant. 
Krsklne.  Minn. 

SS.000  Saved  „    . , 

The  ten  dollars  I  Invested  In  Hswklns 
Meotrlcal  Guides  netted  the  company 
by  whom  I  am  employed  somewhere 
around  W.000.  .  . 

The  knowledge  sained  from  your  DooKs 
enabledme  to  sate  a  transformer  house, 
whereas  a  year  ago  I  should  hate 
thought  myself  In  great  danger  and 
hate  run. 

Use  this  letter  as  you  please  as  I  am 
truly  thankful  for  hating  the  little  won- 
ders. A.  L.  Foster,  Opher.  Colo. 
Handy  to  Carry 

The  great  beauty  of  them  Is  that  you 
can  carry  them  In  your  pocket  That 
suits  me  for  1  never  want  to  be  without 
them.  F.  8.  Collins. 

Richardson  Engineering  Co..  Hartford. 
Conn 


EO.  AUDEL  J  lOMPANY 
Firth  Avenue.  N.  V. 


each 


Pleas*   submit   ma  fa 
Hawkins   Electrical   Guides   (jrsaa  ft 
eaoh)     fjhlp  at  once,  prepaid,  the  If  r~ 
bare.     If  satlsfaotory  I  agree  bo  send  : 
within  seven  day*  and  fee  farther  mall 
month  until  paid. 
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Face  the  Facts- 

Training  Brings  Real  Money 

There  are  too  many  bookkeepers  and  clerk* — not  enough  Expert  Accountants, 
Training  makes  the  difference.  Only  by  training  can  you  win  the  bigger  job. 

You — yourself — must  decide  whether  tomorrow  you  will  be  a  plodding  bookkeeper  or  clerk  or  an 
independent  executive.  The  worker  market  has  plenty  of  $800  employees — but  altogether  too  few 
qualified  to  handle  the  $3,000,  $5,000  and  $10,000  positions. 


a 
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Why  Accountancy  Training  It 
So  Valuable  Today 

New  Income  and  Excess  Profit  taxes  have 
brought  home  to  literally  thousands  of  firms  the 
necessity  of  accurate  records.  American  busi- 
ness is  branching  out  in  all  directions — foreign 
and  domestic — and  with  this  tremendous  ex- 
pansion has  come  a  keen  appreciation  of  the  im- 
portance of  preventing  waste  and  misdirected 
energies — of  developing  better  methodsof  Cost 
Accounting.  Positions  are  open  today  in  every 
community  for  auditors,  comptrollers,  cost  ac- 
countants, credit  men,  and  public  accountants 
at  salaries  ranging  from  $2,500  to  $12,000,  and 
even  higher.  Face  the  subject  squarely.  Where 
men  are- scarcest — there  must  tiained  experience 
demand  highest  salaries.  Fit  yourself  for  this 
mostjxofitablQof  professions  and  tomorrow's 
success,  will  take  care  of  itself. 

Applying*  the  Success  Formula 

W.  A.  Thompson  was  once  a  bookkeeper — 
today  he  is  Comptroller  of  the  Allis  Chalmers 
Mfg.  Co.  In  1ms  than  3  years  through  I.  A.  S. 
training  he  made  the  jump. 

Arnold  O  Link  rose  from  Assistant  Book- 
keeper to  Office  Manager  through  the  study  of 
our  course  in  Accountancy — increasing  his  sal- 
ary 500%. 

E.  W.  Brickell  was  a  clerk  when  he  began 
his  I.  A.  S.  training — today  heis  General  Audi- 
tor of  the  Everwear  Hosiery  Company. 

These,  stories  are  not  the  exceptions — if  you 
will  mail  the  coupon  below  for  our  book, "Stories 
of  Success,"  you  will  find  hundreds  of  similar 
examples.  They  prove,  without  a  shadow  of  a 
doubt,  that  you  can  learn  through  the  home 
study  method — that  I.  A.  S.  trained  men  ac- 
tually are  holding  big  executive,  auditing  and 
cost  positions. 


INTERNATIONAL  ACCOUNTANTS  SOCIETY 

a  department  of  the  Tanner-Gilman  Schools  Incorporated 

Department  44-e, 2626  s.  Michigan  at..  ,  Chicago,  III 


Executive  Positions  Always  Open 
to  the  Trained  Accountant 

Big  business  simply  cannot  get  enough  of  men 
with  trained  accountancy  experience.  The  ac- 
countant ia  executive  timber.  His  work  gives  him 
a  bird's-eye  view  of  the  whole  business.  The  ac- 
countancy trained  man  dominates.  No  matter 
what  your  present  position  or  education— if  you 
have,  the  gritty  determination  to  make  good— 
I.  A.  S.  training  will  bridge  the  gap  for  you  be- 


Two  Big  Books  "Stories  of  i 
cess"  and  "How  to  Learn 
Accounting"— FREE 

Get  these  hooka— at  once.  They  describe  In 
a  simple, straight-forward  way  the  opportunities 
In  higher  accountancy  today— show  how  hun- 
dreds of  others  have  won  better  positions— tell 
bow  yoo,  too,  can  fit  yourself  for  a  better 
position— a  bigger  salary. 
The  evidence  will  i 
convince  you. 


a 

a 

I 
b 


<8> 


Study  at  Home  Under  the 
Guidance  of  Experts 

Every  member  of  our  faculty  is  a  Certified  Pub- 
lie  Accountant  actively  engaged  in  the  practice  of 
his  profession  with  successful  experience  in  the 
teaching-of  Accounting.  The  sixteen-year  suc- 
cessful record  backs  up  the  course—  among  our 
students  and  graduates  are  over  100  Certified 
Public   Accountants,   Low    tuition  and 

Vrelich'o? 

Elective  Features  Multiply 
the  Value  of  the  Lessons 

In  Addition  to  a  remarkably  thor- 
ough practical  training  in  Account- 
ancy you  are  enabled  through  our 
elective  feature  to  specialize  In 
any  branch  of  Accountancy  you 
may  prefer.   Scientifically  plan- 
ned lessons  fitted  to  the  indivi- 
dual needs  of  each  student 
enable  you  to  save  more 
than  six  months  in  the 
completion  of  your  course 
—make  it  possible  for  yon 
to  cash  In  on  the  value 
of  your  training  j  BSC  that 
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Short  Cuts  to  Bigger  Pay 

Your  last  chance  to  procure  one  of  these 
famous  McGraw-Hill  Home  Study  Courses 

at  the  old  prices.  Here  are  three  of  the  McGraw-Hill 

Home  Study  Courses  that  make  promo- 
tion sure.  Each  represents  practically  a 
life  time  of  study  and  practice.  They  are 
not  correspondence  courses.  They  are 
self-teachers.  All  the  information  you 
need  is  laid  before  you  in  plain  language 
and  plain  illustrations. 


Croffs  Librarylof  Practical  Electricity 

The  only  electrical  library  la  existence  that  actually  teachea 
electrical  practice  as  experts  knew  It.  3,000  pans  and  2,100 
fltaatratioos  taken  from  electrical  work  Itself.  8  flexibly  bound 
volumes,  pocket-size.  Easy  to  read  and  easy  to  understand, 
and  the  principles  easily  applied  to  work  as  It  Is  dene.  For 
both  die  beginner  and  trained  man,  for  reference  or  study. 
Price  be  lor.  February  28,  IBM.  818.  Afterwards  8X0,  payable 
82  la  tea  days  and  83  per  month. 


Power  Plant  Library 

Tba  moat  need  engineers'  library  ever  published.  Over  30,000 

power  plant  useai  are  using  them  as  a   "*   '— 

{nations  and  becoming  chief  enginea 


thus*,  men  are  using  them  as  a  means  of  passint 
>  and  becoming  chief  engine  are.    8  volumes, 
in  dark  Una  doth.    About  2,700  pages,  1.800 
If  you  are  interested  la  any  branch  of  power  pla 


durably 
Olustra- 

i  you  are  intereeceu  m  any  orancn  ok  powvr  plant  work 
must  have  these  books.  They  wHl  .enable  you  to  pass  the 
examination  In  any  state.  Price  before  February  28,  1880,  818. 
Afterwards  818,  payable  82  per  month. 

Not  one  cent  in  advance 

Merely  cheek  the  library  in  which  you  are  interested,  fill  out  the 
coupon  and  return  to  us.  We  will  ship  the  set  of  your  choice  for 
ten  days'  absolutely  free  examination.  Return  at  our  expense  if 
too  are  not  thoroughly  pleased.  Par  only  the  small  monthly  pay- 
ments called  for  it  you  are  satisfied  the  books  will  increase  your 
earning  power.  Bqt  act  now.  Tomorrow  may  be  too  late  to  get 
the  books  at  the  old  price. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 


Please  mention  Everyday 


Machine  Shop  Library 

The  practical  aide  ef  machine  shop  work,  written  by  such  well 
known  authorities  as  Calvin,  Stanley,  Lake,  Goodrich,  Haas, 
Ac.  3,000  pages,  2,000  illustrations.  •  volumes,  dark  red 
cloth,  morocco  grained.  Suitable  to  the  Beads  of  every  man 
connected  in  any  way  with  the  marhlne  shop.  Records  of  actual 
practice  that  skew  the  way  to  mors  pay.  Price  before  February 
2a,  1920,  flo.  Afterwards  820,  payable  82  in  ten  days  and 
$3  per  month. 

Save  $4  by  ordering  NOW 

An  advance  of  $4  in  the  price  of  each  set  must  be  put  into  effect 
after  February  28,  1920.  Orders  received  by  us  after  that  date 
will  be  charged  at  the  increased  rate.  No  exceptions  can  be  made. 
Even  at  the  new  prices  these  books  are  the  best  buy  in  engineering 
literature  of  the  time. 

FREE   EXAMINATION  COUPON 


Me&  raw-Hill  Bssk  Co..  las.,  at  W.  nth  ft,  N.  Y. 

Gentlemen :  Bend  for  tea  days'  free  Inspection  the  library 
hare  checked  below: 

D  Croft's  Eleotrielty.  118— payable  »J  per  month, 
n  Msehlae  Shea  Library,  $16 — payable  91  par  month. 
U  Fewer  Pleat  Library,  til— payable  (1  per  month. 

If  satisfactory  I  win  send  first  payment  In  tan  days  and  I 
same  amount  each  month  until  paid.  If  not  wanted  I  a 
return  the  books  at  your  emense. 


■eeldeaee  address. 
City  ssd  state.... 

Your  eaipleyer  

His  address  
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GOOD  HOLIDAY  BOOKS 

PRACTICAL —  COMPLETE— EASILY  UNDERSTOOD 


Wireless  Telegraphy  and  Telephony  Simply  Explained. 

Br  Alfred  P.  Moroak.  Tbia  is  undoubtedly  one  of  the  moit  com- 
plete and  comprehensive  treatises  on  the  subject  ever  published,  and 
•  close  study  of  its  pages  will  enable  one  to  master  all  the  details 
of  the  wireless  transmission  of  messages.  The  author  has  filled  a 
long-felt  want  and  has  succeeded  in  furnishing  a  lucid,  compre- 
hensible explanation  in  simple  language  of  the  theory  and  practise 
of  wireless  telegraphy  and  telephony.  Third  edition.  1S4  pages. 
1S6  engravings.  Pries,  $1.25 

Radio  Time  Signal  Receiver. 

By  Ansnar  C  Liscaibouu.  This  new  book,  "A  Radio  Time  Signal 
Receiver,"  tells  you  how  to  build  a  simple  outfit  designed  expressly 
for  the  beginner.  You  can  build  the  outfits  in  your  own  workshop 
and  install  them  for  jewelers  either  on  a  one-payment  or  a  rental 
basis.  The  apparatus  is  of  such  simple  design  that  it  may  be  made 
by  the  average  amateur  mechanic  possessing  a  few  ordinary  tools. 
42  pages.    Paper.  Pric»,  28  cants 

Switchboards. 

By  William  Baxter,  Jk.  This  book  appeals  to  every  engineer  and 
electrician  who  wants  to  know  the  practical  side  of  things.  All  sorts 
and  conditions  of  dynamos,  connections  and  circuits  are  shown  by 
diagram  and  illustrate  just  how  the  switchboard  should  be  connected. 
Includes  direct  and  alternating  current  boards,  also  those  for  arc 
lighting,  incandescent  and  power  circuits.  Special  treatment  on  high 
voltage  boards  for  power  transmission.  Second  edition.  190  pages. 
Illustrated.  Pries,  $2.00 

Commutator  Construction. 

By  W«.  Baztsk,  Ja.  The  business  end  of  dynamo  or  motor  of  the 
.direct  current  type  is  the  commutator.  This  book  goes  into  the  de- 
signing, building  and  maintenance  of  commutators,  shows  how  to 
locate  troubles  and  how  to  remedy  them;  everyone  who  works  with 
dynamos  needs  this.   Fourth  edition.  Pries,  3S  cants 

Arithmetic  of  Electricity. 

By  Paor.  T.  O'Cokos  Sloans.  A  practical  treatise  on  electrical 
calculations  of  all  kinds  reduced  to  a  series  of  rules,  all  of  the 
simplest  forms,  and  involving  only  ordinary  arithmetic:  each  rule 
illustrated  by  one  or  more  practical  problems  with  detailed  solution 
of  each  one.  This  h~pk  is  classed  among  the  most  useful  works 
published  on  the  science  of  electricity,  covering  as  it  does  the 
mathematics  of  electricity  in  a  manner  that  will  attract  the  atten- 
tion of  those  who  are  not  familiar  with  algebraical  formulas.  160 
pages.   Twenty-first  edition.    Cloth.  Price,  $1.00 

Dynamo  Building  for  Amateurs,  or  How  to  Construct 
a  Fifty  Watt  Dynamo. 

By  Albert  J.  Weed.  A  practical  treatise  showing  in  detail  the  con- 
struction of  a  small  dynamo  or  motor,  the  entire  machine  work 
of  which  can  be  done  on  a  small  foot  lathe.  Dimensioned  working 
drawings  are  given  for  each  piece  of  machine  work,  and  each 
operation  is  clearly  described.  This  machine,  when  used  as  a 
dynamo,  has  an  output  of  fifty  watts;  when  used  as  a  motor  it 
will  drive  a  small  drill  press  of  lathe.  It  can  be  used  to  drive  a 
sewing  machine  on  any  and  all  ordinary  work.  The  book  is  illustrated 
with  more  than  sixty  original  engravings  showing  the  actual  con- 
struction of  the  different  parts.  Price,  Cloth,  $1.00 

High   Frequency  Apparatus,   Its   Construction  and 
Practical  Application. 

By  Thomas  Stanley  Curtis.  The  most  comprehensive  and  thorough 
work  on  this  interesting  subject  ever  produced.  The  book  is  es- 
sentially practical  in  its  treatment  and  it  constitutes  an  accurate 
record  of  the  researches  of  its  author  over  a  period  of  several 
years,  during  which  time  dozens  of  coils  were  built  and  experi- 
mented with.    248  pages.    Fully  illustrated.  Price,  $2.80 

Electric  Wiring,  Diagrams  and  Switchboards. 

By  Newtoic  Harrison,  with  additions  by  Thomas  Poppe.  This  is 
the  only  complete  work  issued  showing  and  telling  you  what  you 
should  know  about  direct  and  alternating  current  wiring.  It  is  a 
ready  reference.  The  work  is  free  from  advanced  technicalities 
and  mathematics,  arithmetic  being  used  throughout.  It  is  in  every 
respect  a  handy,  well-written,  instructive,  comprehensive  volume  on 
wiring  for  the  wireman,  foreman,  contractor  or  electrician.  Second 
revised  edition.    303  pages,  130  illustrations.    Cloth.       »-»«.  ••>«»/» 


Price,  $2.00 


Telephone  Construction,  Installation,  Wiring,  Opera- 
tion and  Maintenance. 

By  W.  H.  Radclipfe  and  H.  C  Cushixo.  This  book  gives  the 
principles  of  construction  and  operation  of  both  the  Bell  and  Inde- 
pendent instruments;  approved  mthods  of  installing  and  wiring 
them;  the  means  of  protecting  them  from  lightning  and  abnormal 
currents;  their  connection  together  for  operation  as  series  or  bridging 
stations;  and  rales  for  their  inspection  and  maintenance.  Line  wir- 
ing and  the  wiring  and  operation  of  special  telephone  systems  are  also 
treated.    224  pages,  132  illustrations.    Second  revised  edition. 

Price,  $1.28 

Electric  Bells. 

By  If.  B.  Sleeper.  A  complete  treatise  for  the  practical  woiker  in 
installing,  operating  and  testing  bell  circuits,  burglar  alarms,  thermo- 
stats and  other  apparatus  used  with  electric  bells.  Both  the  electri- 
cian and  the  experimenter  will  find  in  this  book  new  material  which 
is  essential  in  their  work.  Tools,  bells,  batteries,  unusual  circuits, 
burglar  alarms,  annunciators,  systems,  thermostats,  circuit  breakers, 
time  alarms,  and  other  apparatus  used  in  bell  circuits  are  described 
from  the  standpoints  of  their  application,  construction,  and  repair. 
The  detailed  instructions  for  building  the  apparatus  will  appeal  to  the 
experimenter  particularly.  The  practical  worker  will  find  the 
chapters  on  Wiring  Calculation  of  Wire  Sizes  and  Magnet  Windings, 
Upkeep  of  Systems  and  the  Location  of  Faults  of  the  greatest  value 
in  their  work.    124  pages.    Fully  illustrated.  Price,  60  cants 

House  Wiring. 

By  Thomas  W.  Poppe.  Describing  and  illustrating  up-to-date 
methods  of  installing  electric  light  wiring.  Intended  for  the  electri- 
cian, helper  and  apprentice.  Contains  just  the  information  needed 
for  successful  wiring  of  a  building.  Fully  illustrated  with  diagrams 
and  plans.  It  solves  all  wiring  problems  and  contains  nothing  that 
conflicts  with  the  rulings  of  the  National  Board  of  Fire  Underwriters. 
Third  edition  revised  and  enlarged.  125  pages,  fully  illustrated, 
flexible  cloth.  Price,  75  cents 

Electricity  Simplified. 

By  Paor.  T.  O'Comob  Sloans.  The  object  of  "Electricity  Simplified" 
is  to  make  the  subject  as  plain  as  possible  and  to  show  what  the 
modern  conception  of  electricity  is;  to  show  how  two  plates  of  dif- 
ferent metals  immersed  in  acid  can  send  a  message  around  the 
globe;  to  explain  how  a  bundle  of  copper  wire  rotated  by  a  steam 
engine  can  be  the  agent  in  lighting  our  streets,  to  tell  what  the  volt, 
ohm  and  ampere  are,  and  what  high  and  low  tension  mean;  and  to 
answer  the  questions  that  perpetually  arise  in  the  mind  in  this  age 
of  electricity.    172  pages.    Illustrated.    Thirteenth  edition.  Cloth. 

Price,  $1.00 

Construction  of  a  Transatlantic  Wireless  Receiving  Set. 

By  L.  G.  Pacemt  and  T.  S.  Curtis.  A  work  for  the  Radio  student 
who  desires  to  construct  and  operate  apparatus  that  will  permit  of 
the  reception  of  messages  from  the  large  stations  in  Europe  with 
an  aerial  of  amateur  proportions.    36  pages.    23  illustrations,  cloth. 

Price,  35  cents 

Electric  Toy  Making,  Dynamo  Building  and  Electric 
Motor  Construction. 

This  work  treats  of  the  making  at  home  of  electrical  toys,  electrical 
apparatus,  motors,  dynamos  and  instruments  in  general  and  is  de- 
signed to  bring  within  the  reach  of  young  and  old  the  manufacture 
of  genuine  and  useful  electrical  appliances.  210  pages,  cloth.  Fully 
illustrated.    Twentieth  edition,  enlarged.  Price,  $1.00 


Experimental  High  Frequency  Apparatus,  How  to 
Make  and  Use  It 

By  Thomas  Starlet  Curtis.  69  pages,  illustrated.  Price,  50  cents 


Wiring  a  House. 

By  Herbert  Pratt.  Shows  a  house  already  built;  tells  just  how 
to  start  about  wiring  it;  where  to  begin;  what  wire  to  use;  how  to 
run  it  according  to  insurance  rules;  in  fact,  just  the  information 
you  need.    Directions  apply  equally  to  a  shop.    Fourth  edition. 

Price,  35  cents 


BF  Any  of  these  books  sent  prepaid  on  receipt  of  price.  FREE — Our  new  Catalog  of  Practical  Books  sent  free  on  request. 
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This  Boy  Knows.  Do  You? 


This  boy  has  had  THE 
BOOK  OF  KNOWLEDGE  in 
his  home  for  a  year  and  he  can 
explain  to  you  interestingly  and 
correctly  all  the  familiar  things 
which  he  sees  around  him.  His 
teacher  will  tell  you  that  when 
she  wants  a  quick  and  intelligent 
answer  from  her  class,  this  boy 
always  answers  first.  He  un- 
derstands many  subjects  of  in- 
terest in  the  papers  and  maga- 
zines and  in  the  conversation  of 
his  elders.  He  has  made  a  long 
start  in  the  race  for  knowledge. 


Answers  Every  Question  a 
Child  Can  Ask 

Why  it  ice  tKppery? 
Why  it  the  tea  never  ttillT 
Can  a  plant  tee? 
What  are  eyebrow  for? 
Why  doet  milk  turn  tour? 
Why  it  snow  white? 
Do  the  start  really  twinkle? 
What  makes  the  color  of  the 
sunset? 

What  makes  knots  in  wood? 
What  makes  an  echo? 
What  make*  thadowt? 
Why  it  it  warm  in  tummer? 
What  it  camouflage? 


The  Book  of  Knowledge 


The  Children's  Encyclopedia 


10,000 


Educational  Pictures 

English  French 

Curiosity— The  Great  Teacher 


In  Five  Languages 

Spanish  Italian  Portuguese 


350  Colored  Plates 


Curiosity  is  the  beginning  of  all  knowledge.  Do  you  know  any  subject  about  which  your  child  has  not  asked 
you  a  dozen  questions?  Let  him  ask  as  many  as  he  likes,  and  be  sure  to  answer  them  correctly.  That  is  the 
parent's  most  important  and  most  easily  neglected  duty.  If  you  discourage  your  child's  curiosity  you  will  injure 
his  mind,  and  the  bright  boy  or  girl  becomes  stupid  or  indifferent.  Through  curiosity  Columbus  discovered 
America.  THE  BOOK  OF  KNOWLEDGE  is  the  simplest  and  most  natural  method  of  helping  the  child  to 
educate  himself.  It  answers  every  question  a  child  can  ask  in  plain  and  simple  language.  So  captivating  is  this 
great  original  work  to  the  mind  of  a  child  that  he  absorbs  with  little  effort  the  profound  truths  and  great  facts  of  the 
world  of  knowledge,  while  reading  its  delightful  pages  and  looking  at  the  thousands  of  striking  educational  pictures. 


Your  Child  is  Unique 

Your  child  is  like  no  other  child  in  the  world.  He  has  his 
own  peculiar  taste  and  need  for  both  physical  and  mental 
food.  If  you  put  a  meal  before  him  and  let  him  choose 
what  agrees  with  him  best,  he  will  thrive.  THE  BOOK  OF 
KNOWLEDGE  b  the  right  kind  of  nourishing  food  for  the 
child's  mind  during  the  growing  years.  Give  your  child  this 
remarkable,  original  work,  and  watch  -carefully  which  of  the 
16  Great  Departments  interests  him  most,  Nature,  Science, 
History,  Biography,  Astronomy,  Physiology,  Art,  Literature, 
Poetry,  or  Manual  Training.  It  will  prove  THE  KEY  to 
his  natural  bent,  and  the  kind  of  work  or  profession  in 
which  he  will  most  easily  succeed. 


Your  Child's  Chance 

In  round  numbers,  what  is  your  child's  chance  to  be- 
come successful?  If  uneducated,  he  has  one  chance  out  of 
150,000;  with  a  common  school  education,  4  chances;  with 
a  high  school  education,  87  chances;  with  a  college  edu- 
cation, 800  chances,  with  THE  BOOK  OF  KNOWLEDGE 
in  the  home,  every  chance.  It  is  not  a  luxury,  it  is  an 
absolute  necessity.  It  is  an  INVESTMENT  in  your  child's 
future  which  will  pay  dividends  as  long  as  he  lives.  In 
over  600,000  homes  today  the  children  are  being  educated 
with  THE  BOOK  OF  KNOWLEDGE.  Give  your  child  his 
chance  to  compete  with  them. 


Satisfy  Your  Desire  To  Know  By  Mailing  FREE  COUPON  Today 


If  you  have  a  child  to  educate,  between  four  and 
sixteen  years  old,  send  for  the  FREE  sample-page 
BOOKLET  TODAY.  It  contains  80  fascinating  pic- 
tures and  pages  from  THE  BOOK  OF  KNOWL- 
EDGE, some  in  natural  colors.  It  will  help  you  to 
decide  this  important  matter  without  delay.  Every 
day  without  it  is  a  loss  to  your  child. 


Send  for  this  BOOKLET  TODAY. 
FREE  COUPON  NOW! 


Mail  the 


THE  GROLIER  SOCIETY 

2  West  45th  Street,  New  York 

Please  mail  descriptive  book  containing  specimen 
pages  and  illustrations  from  THE  BOOK  OF  KNOWL- 
EDGE, and  explaining  the  use  and  meaning  of  the  work 
for  the  mind  of  a  child. 


Name 


Address 
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This  is  not  a  Real  Machine  but  a 
Wading  £iver  4-Foot  Scale  Model  NC-4 


With  a  Wading  River 
outfit,  you,  too,  can 
build  this  perfect  ex- 
hibition and  experi- 
mental model.  It  Is 
equipped  with  < 


erty  Engines,  Paragon 
Propellers — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  Is  easy  to  build  with 
Wading   River  parts. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 

Tou  can  make  It  from  our  complete  unassembled  outfits.  What  this  builder  says  stands  good 
with  all  others  who  build  this  perfect  model. 

Fab.  S,  1919. 

Have  had  fine  success  with  my  Nieuport  Biplane.  It  has  flown 
181  feet.  E.  Waterhouae,  521  W.  Me.  St,  EI  Paso,  Texas. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 

This  set  Includes  the  Nieuport  monoplane,  Bleriot,  Curtlss  Hydroplane,  Antlonette,  Langley 
Tandem,  German  Taube,  Deperdusln,  Wright  biplane,  White  Racer,  White  Flyer,  and  Champion 
Racer.  Send  Be  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtlss  J.N.4-B, 
8.P.A.D.  Scout,  De  Havlland  4,  Capronl  Biplane,  Handley  Page,  Sopnlth  Trlplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


BUILD  THIS  MONOPLANE 

The  plane  for  the  pleasure  flyer  who  wants  all  the  thrills  of  flying 
without  the  expense  of  a  larger  plane.  Single  seater  with  a  short 
fuselage  making  handling  easy.  Wings  braced  with  solid  struts,  no 
wires  to  loosen,  give  way  or  break.  Shock  absorbing  spring  wheels 
built  part  of  the  body.  Whole  plane  low  for  balance.  Everything 
simplified  for  ease  of  assembly.  You  can  build  one  yourself  from 
our  working  drawings  and  instal  a  motorcycle,  cycle  car  or  other 
motor  of  12  to  20  H.P.  Spread  22  feet,  length  14  feet,  weight  200 
pounds.  High  safety  factor  of  12  to  1,  Simple  fittings.  Speed 
with  15  H.P.,  30-50  m.p.h.  Designed  by  aeronautical  engineers  for 
sporting  use  and  general  flights.  Be  the  first  in  your  town  to  have 
one  flying.  Three  ways  to  own  one — Complete  for  $1365,  knock- 
down without  motor  for  $365,  or  plans  $2,  and  build  it  yourself. 


BUILD  ONE  YOURSELF 
You  who  like  to  make  things 
and  save  money  as  well — send 
$2  for  a  full  set  of  working 
drawings  showing  all  details  of 
the  monoplane  with  building 
instructions.  With  the  plans 
comes  a  price  list  of  every- 
thing needed.  Many  money 
saving  ideas  given  in  the  in- 
structions. Price  of  plans  re- 
funded if  you  buy  a  knock- 
down plane  later. 


BUY  IT  KNOCKDOWN 
Supplied  knockdown  without 
motor  for  you  to  assemble  for 
$365.  Everything  supplied  ex- 
cept motor,  including  propel- 
ler, wheels,  fittings,  counter- 
shaft, woodwork  cut,  wire, 
cloth,  dope,  etc.,  and  a  set  of 
plans  and  full  instructions, 
ready  for  you  to  put  together 
and  set  in  your  motor.  The 
ideal  way  to  own  one.  Orders 
filled  in  rotation.  Terms,  $65 
cash,  balance  C.O.D. 


BE  THE  FIRST  IN  YOUR  TOWN-SEND  YOUR  ORDER  NOWI  \  , 

GEORGE  D.  WHITE  CO. 

Aeroplane  Manufacturers 
113  E.  49th  St.         Dept.  5         Los  Angeles,  Cal. 


Build  and  Fly  An 

IDEAL  MODEL  AEROPLANE 

—an  Accurite  Scile-Dwelicate  el  a  Faraosu  Plane 

Ton  can  build  a  perfect  Model  of  a  famous 
Aeroplane,  that  will  look  exactly  lute  the  real 
one,  and  that  will  rise  from  the  around  or 
water  by  Its  own  power  and  fly  In  the  air. 
Build  one  now:  It's  the  greatest  sport  yon  ever 
had!  Ton  can  learn  a  lot  about  Aeroplanes: 
bow  they  axe  built :  operated  and  controlled. 
Ideal  Model  Aeroplane  Construction  C  — " 
make  building  easy.  They  contain  all 
materials,  plans  drawn  to 


like  a  real  Aeroplane  mechanic. 

Pick  Year  Model  from  Those  Celebrated  Aeroplanes 


parti, 
le  and 


Tou  can  get  a  Complete  Construction  Outfit  to 
build    an    absolute   duplicate,  scale-reduction 
Mod.d  of  any  of  those  well-known  machines: 
N  C-4  (Naval -Curtlss  Seaplane), 
'plane  to  fly  across  the  AUantlc  f 
ft  Model.    Shown  below. 
OoHAVILLAND  Battle  Plaso  (DeH-4).  The 

fighting  'plane  used  by  the  American  Aces. 
8  ft.  Model.     Shown  above. 
Curtlss  Military  Tractor.  The  'plane  used  to 
train  our  Aviators.    8  ft  Model 
Bleriot  Monoplane.    Tne  first  aeroplane  to 
cross  the  English  Channel.    S  ft  Model. 
Nieuport    Monoplane.     A    famous  French 
'plane  used  In  the  War.   3  ft  Model. 
Taube  Monoplane.  The  early  German  dove- 
like  machine.    3  ft.  Model. 
Cecil  Pool  I  Racer.    A  racing-type  aeroplane 
with  a  record  for  distance  flights, 
/deal  Model  Aeroplane  Conetruetion  Outfit*  tor 
building  any  of  the  above  Aeroplanes  are  told 
by  Leading   Toy.  Sporting  Ooodt   and  Depart- 
ment Store*.    Auk  tor  them  at  your  store.  0s 
euro  you  get  IDEAL  Model  Aeroplane*  beeatue 
tkey  are  the  only  one*  that  are  true  eopiee  of 
actual  Aeroplane: 

Send  for  the  Ideal  Aeroplane  Book 

Tells  all  about  Ideal   Aeroplanes  and 
Toys:  gives  complete  descriptions  and  J» 
prices:   crnitslns    list   of  stores  where 
you  can  get  them.  Get  this  48  pg.  book. 


for  lOo  la  stamps 

IDEAL  AIRPLANE  &  SUPPLY  CO- 

Mating  Model  Aeroplanes 
Since  1911 
159.161   Wooster  St. 
Cor.  W.  Houston  St.,  Now  York 


IIQUCI  J  vital  yiux  » vs s* a 

Biggest  Honey-Haker 


SSOO.M  i  Month  Income  with  This  32  HB  Battery  Ourm 

Kureka  Storace  Battery  Co..  Houston.  Texas,  writ**— ''The 


first  little  r 


_  acbtne  we  booaht  of  you  has  .riven  oa  tha  very  best 
of  -c-rv  h  p  Witn  the  new  largo  machine,  my  Income  par  month 
from  charging  In  $500.00.  . 

Torn.  loo.  Cis  Mske  Bi|  Pr.fil,  with  aa  HB  12  latter;  Oners' 

Recharcee  82-6  volt  auto  batterira, 
or  equivalent  In  12-  or  ZJ- volt  bet- I 
teriea.  at  ona  time,  for  10c  to  15c  I 
eech.    Cuatajsmer  para         to  $  1 . 60 
Figure  the  profits  yourself.  No 
electrical  knowledge  needed.  Uer* 
tw  valuable  floor  apace.     Runs 24  J 
hour*  a  day. 

Small  Investment  puta  thl«  money- 
maker in  your  garage.  Balance  on 
eaay  monthly  terms.  Outfit  easily 
para  for  Itself.  Aba<>lote  Money- 
Back  Guarantee.  Write  TODAY 
for  f t»l I  Information  S<-nd  thin  art . 
MOB ART  BROTHERS  COMPANY 
Box  CE1I3  Troy.  Ohio 

Hocceaafut  Hfrs.  since  11193 


aviation  pprr 

Information  F  Im  &  mm 


your  name  ana  address  for  full  information 
regarding  tha  Aviation  and  Airplane  business.  Find 
out  about  tha  many  great  opportunities  now  open  and 
how  we  prepare 
qualify.  Ournew 


sent  free  If  you  answer  at  once. 
AMERICAN  SCHOOL  OF  AVIATION  „ 


Please  mention  Everyday  Engineering  Magazine 


Digitized  by 


Google 
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MODELS  THAT  ACTUALLY  FLY 

Bnfld  your  own  frying  boat  from  oar 
superior  working  Maeprinti  and  materi- 
als. Hie  ONLY  Biplane  Frying  Boat 
on  the  market  that  will  actually  riae 
from  the  water  and  fly  under  ita  own 
power.  Two  sheet  working  blueprint 
one  half  actual  size  with  full  building 
and  frying  inatructiona.  $1X0  postpaid 
m  TJ.  S. 

Complete  materials  to  bnfld  tbia  won- 
derful frying  boat  with  full  building  and 
flying  instructions  mchuimg  two  ipfrial 
band  carved  propeDera  $5  XX)  postpaid 
in  TJ.  S.  Canada  25c  extra. 
Blueprints  of  the  following  frying  mod- 
els one  half  actual  size  with  full  building 
and  flying  instructions  50c  per  copy 
postpaid  in  TJ.  S.  Complete  act  of  four 
blueprints  $2  XX)  postpaid. 

BLERIOT  RACER,  600-Foot  ftyar. 
MANHATTAN  RACER,  2000- 
Foot  flyer. 

MONTAUK  FLYER,  Flaws  500  foot. 

Send  fmr  CmtmlofUt  rtaiy  Stpttmbmr  ljf 

HEC  AEROPLANE  CO., 

300  East  49th  St.      New  York  City 
Address  Special  Dept. 


CAN  YOU  DRAW 
DOTTED  LINES 

AS  FAST  AS  FULL  ONES  ? 
YOU  CAN  WITH  A 

BERGGREN  PEN 

The  Berggren  Pen  draws  any 

style  of  dotted  nhe  without  blot 
or  blur.  Nothing  complicated  or 
bothersome,  used  like  your  regu- 
lar pen.  When  you  are  ready  to 
put  in  the  dotted  fines,  fill  your 

Berggren  Pen  and  carry  on.  The 
result  is  a  perfect  dotted  fine, 
made  as  fast  as  you  move  your 
hand. 

Our  pamphlet  describes  the  pan 
and  dtows  the  styles  of  fines. 

Berggren  Drafting  Pen 
and  Six  Wheels,  $3  XX) 

UNIVERSAL  DRAFTING  PEN  CO. 

BRIDGEPORT,  CONN. 


CHEMIST  AMAZING  DISCOVERY 
25  Milmm  on  One  Gallon  Gam 

MOTOROL  g  &»  8Z  2X 

Means  Faster  Ignition 
Sm  Defter         UaliWa  CtaknllM 

I       —   CarSee  Desserts 

'  Lose  Ww  h!Tw  mm  stater 

Asm*  Wasted       Higher  T«t  mt  Bosellao 
1ST0  K0DSCTS  CO.     h*.*,    SS  W.  USS  JU  H  T. 


Automobile  Books 

Worth  Having 


Tnla 


TtS   Modern  GuoIlM  Auto  mo  bile.   Ill  Deiljn. 

Conitructlon.  (iteration. 
Br  Victor  W.  Pag*.  H  8.i  l  nils  U  Uu  man 
completa,  practical  And  up-to-date  treatise  on 
gasoline  automobiles  and  thr-lr  oompoocikt  parte 
ever  publish »d  In  the  new  revised  and  enlarged 
1920  edition,  all  phases  of  automobile  oonstruc- 
'  'enance  are  fully  and 
In  language  anyone 
1000  UloatraUona. 
Price,  $4.00 

Th*  Medal  T  Ford  Car. 

Itl  Conitructlon.  Or- 
oration  and  Repair, 
laeludlet  the  Ford 
Fane  Tractor. 

Victor  W.  Page, 
la  the  moet  com- 
plete and  practical  In- 
struction book  ever  pub- 
lished on  the  Ford  Car. 
A  high  grade,  doth 
bound  book,  printed  on 
the  beet  paper.  Illus- 
trated by  specially  made 
drawings  and  photo- 
graphs. All  parts  of 
the  Ford  Model  T  Car 
are  described  and  illustrated  In  a  comprehensive 
manner — nothing  la  left  for  the  reader  to  guess 
The  construction  Is  fully  treated  and  oper- 

Wilding    With    the  Oxy-Acftylen. 

By  M  Keith  Dunham,  Kx plaint  In  a  ■Impla 
manner  apparatus  to  be  uaed.  It*  care,  and  how 
to  construct  nec«satary  shop  equipment.  Pro- 
oeedj  then  to  the  actual  welding  of  ail  automo- 
bile parti.  In  a  manner  understandable  by  every- 
one     167  paxes,  fully  Illustrated  Price.  $1.50 

Gasoline   and    Kerosene  Carburetors,  Construc- 
tion.  Installation  and  Adjustment. 

By  Cast  V.  W.  Parf.  All  leading  types  or  car- 
buretors are  described  la  detail,  special  attention 
beli.  a  given  to  Uw  forms  devised  to  use  the 
cheaper   fuels   such   as  kerosene. 

troubles,  fuel  system  troubles,  carb  

and  Installation,  electric  primers  and 
era.  hot  spot  manifolds  and  sll  modern  carbure- 
tor developments  are  considered  In  a  thorough 
manner  Methods  of  adjusting  all  types  of  car- 
buretors are  fully  discussed  as  well  sa  sugges- 
tions for  securing  maximum  fuel  economy  and 
250  paBes.  89 
Price,  $2.00 


Automobile  Repair- 
ing  Mads  Easy. 

By  Victor  W.  Page.  A 
thoroughly  practical  book 
containing  complete  di- 
rections for  malting  re- 
pairs to  all  parts  of  the 
motor  car  mechanism. 
Written  In  a  thorough  but 
non  -  technical  manner. 
This  book  also  contains 
Special    Instructions  on 


pises.  TMCl&'u*.J.Son.d 
AMjMMta 


Starting.  Light- 


Relating 
Driving 


.  lni'  «'*.'!''"•'  aB^  _^mtf& 
ignition  cystoma.  eraamaaBi 


\toD£RN 

,,  tTUtTlKO-Ua"1"11! 

I0SIT10N "sTSTM*  1 


A- 


Ing  i 

Tire  Re  pairing  and  Be- 
building.  Autogenous 
Welding.  Brazing  and 
Soldering,  Heat  Treatment  of  Steel.  Latest  Tim- 
ing Practice,  Eight  and  Twelve -Cylinder  Mo- 
tors, etc.,  etc  You  will  never  "Get  Stuck"  on 
a  Job  If  you  own  this  book.  1.000  specially  made 
engravings  on  600  plates,  1,050  paces  (5%  x  8). 
11  folding  plates.  Price,  $4.00 


By  Victor  W.  Page.  A  self-educator  on  euto- 
mobiling  without  an  equal.  This  practical  trea- 
tise consists  of  a  aeries  of  thirty-seven  lessons, 
covering  with  over  2,000  questions  and  their  an- 
swers—the automobile,  its  construction,  opera- 
tion and  repair.  The  subject  matter  Is  absolutely 
correct  and  explained  In  simple  language.  A 
popular  work  at  a  popular  price,  oU  x  7%. 
Cloth.  850  pages.  302  Illustrations.  3  folding 
plates.    Revised  Edition  Just  published. 

Price,  $2.50 


By  Victor  W.  Page.  A 
practical  treatise  on  mod 
era  starting  and  lgnltloi  I 
system     practice.      This  I 
practical  volume  has  been  I 
written  with  special  ref  I 
erence  to  the  requirement*! 
of  the  non-technical  read-r 
er  desiring  eaally  under  L 
stood  explanatory  matter  I 
relating  to   all  types  off 
automobile  Ignition,  start 
ing  and  lighting  systems  L 
It  can  be  understood  tnj 
anyone  even  without  elec- 
trical knowledge.     Nearly  500  pages.    297  spe- 
cially made  engravlngB.    New  edition. 

Price,  $2.50 

Any  of  these   Books  sent  prepaid  on 
receipt  of  price. 


The  N.  W.  Henley  Pub.  Co. 

2  West  45th  Street         New  York 


STRONGFORT 
The  Perfect  Man 


Art  you  dras|l«|  yourself 
about  fro"  say  to  day,  al- 
ways tired  and  dispirits*; 
sufferlas  fro  as  backache.  Is. 
ditattloa,  ooaitisatloa ;  your 
biliousness  tbowlas  Is  yosr 
faoa.  your  laok  of  osorsy  Js 
roar  eyes,  your  sood-for- 
sothlBf  sbytloal  esadttlas 
Is  the  bssi-dos  air  with 
whleh  yoa  aisot  your  follow- 
■oaf  Have  you  about  |lvos 
us  host  —  aad  bat  your 
wlfs  ilvos  us  all  boas— that 
yoa  will  ever  sot  ahead  aad 
aatouat  to  aaytblas  la  the 
world  I 

Pull  Yourself  Together! 

Brace  op  I  There's  a  way 
out  I   You  oaa  bo  a  atas 

asalal  You  can  be  fall  of 
life  and  energy  and  good 
health ;  you  can  trample  un- 
der root  the  sickly  troubles 
that  are  pulling  you  down; 
you  can  change  the  watery 
fluid  In  your  reins  to  spark- 
ling red  blood,  that  will 
nourish  mind  and  body, 
oTercome  all  your  Ills,  and 
put  you  at  the  top  of  the 
heap. 

No  matter  what  brought 
you  to  your  present  condition;  no  matter  how 
long  you  hare  sunk;  you  can  be  RE- BUILT 
Into  a  MAN,  with  health  and  strength  and 
mental  and  physical  rigor  and  efficiency. 

It's  Never  Too  Late 

Btrongfortlam  doesn't  know  the  meaning  of 
the  words  "too  late,"  No  matter  what  your  age 
or  condition ;  no  matter  how  long  you  hare  been 
mired  In  the  slough  of  .despondency  or  strug- 
Kling  under  the  handicap  of  physical  Irregular- 
ities, Strongfortlsai  eaa  make  a  sew  man  of 
you.  Stronirfortlsm  can  Improre  erery  part  of 
your  system ;  strengthen  your  heart,  lungs. 
Hit,  stomach;  clear  your  brain;  steady  your 
nerves,  rid  you  of  that  eternal  languid,  tired 
feeling,  and  start  you  on  the  path  to  success. 

I  Can  Re-Create  You 

I  KNOW  th.it  I  can  make  you  oyer,  can  Im- 
prove you  100  per  cent,  because  1  hare  helped 
and  am  helping  thousands  of  other  men — some 
of  them  pretty  far  gone,  too,  before  they  took 
up  Stroiigfortlsra.  1  hare  no  pills,  powders  or 
patent  medicine  dope  to  offer  you ;  no  drugs  of 
any  kind.  KX  PKRIXNCK  Instead ;  the  solid  ex- 
perience of  a  lifetime  with  myself  and  my 
pupils ;  the  experience  and  study  that  hare  en- 
abled me  to  dig  out  and  apply  to  you  the  secret 
laws  on  which  human  health  and  happiness 
and  vitality  depend. 

Send  For  My  Free  Book 

■Promotion  and  CeasMratlea  er  Health.  Streasth 

and  Mental  Energy"  tells  you  all  about  8 trans-fort- 
's m  :  tells  you  how  yoa  can  overcome  your  mental 
and  physical  ailments;  bow  yon  can  strengthen  jour 
vital  organs:  how  to  obtain  symmetry  of  form  and 
figure.  It's  forty-eight  pages  of  taut  straight  from 
the  shoulder,  telling  bow  you  can  get  the  moat 
pleasure  out  of  lire,  from  a  man  who  knows  what  he's 
■Iking  about. 

Mart  the  coujkm  below,  showing  what  ailments  you 
suffer  from  and  send  It  with  three  to  a  tarn  pa  to  cover 
mailing  expenses  and  1  will  send  you  the  book  free. 

LIONEL  STRONGFORT 

Phy.ical  auief  Hmmltk  Spmctmttmt 
1094  Strongfort  Institute  Newark,  N.  J 


CUT  OUT  AND  MAIL  THIS  COUPON  ' 
Mr.  Lionel  Strongfort.  Newark.  N.  J. 

Dear  Strongfort: — Please  send  me  your  book.  "Pre. 
■notion  and  Conservatlei  af  Health.  Strength  sad 
M  fatal  Energy."  far  postage  of  which  I  en  close  three 
2  cent  stamps  to  cover  *wr-Hi«g  expenses.  I  have 
-narked  (X)  before  the  subject  in  which  I  am  Inter- 


ested 

..Colds 
.  .Catar.,. 
.  .Asthma 
Obesity 
neadache 
Thinness 
Rupture 
.  .Flat  Cheat 
.  .Neuritis 
.  .Neuralgia 

Name   


.  .Deformity 
.  Insomnia 
. .  Heart  weakness 
..Short  Wind 
..Flat  Feet 
.  .Conatlpation 
.  .Biliousness 
..Torpid  Liver 
..Indigestion 
.  .Nervousness 


1094 
.  .Poor  Memory 
. .  Rheumatism 
..Poor  Circulation 
..Skin  Disorders 
..Despondency 
..Bound  Shoulders 
.  .Lung  Troubles 
.  .Increased  Height 
..Muscular 
Development 


Age  

Street  . . 
City  .... 


Occupatlea . 


 Stats.... 
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CLASSIFIED  ADVERTISING  COLUMNS 

Advertisements  in  these  columns  5c  per  word,  average  7  words  to  the  line.  To  insert 
advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  Wanted 


AGENT8 — Something  different  I  Oar  Fx-edMum  (Lumi- 
nous) crucifix  actually  Shines  In  toe  Dart.  Burning  I 
Mysterious!  Wonderful  enthusiasm  follows  ewj  dem- 
onstration, 160%  profit  on  every  sals.  Sole  mnl» 
turers.    The  Pioneer  Corporation,  1266  W.  63rd  Street, 

Chicago.  

GET  OUR  BIO  MONEY  MAKER  monogrammlng  Autos, 
etc,  by  transfer  method.    Catalogue  and  particular! 

free.   Motorists  Accessories  Co..  Mansfield.  Onto.  

AGENTS.  Signs  for  store  and  offices.  Entirely  new. 
(SO -week  easily  made.  Chicago  Sign  System  1-326- 
Rivor  St.  Chicago. 

 American  Made  Toys  

AMERICAN  MADE  TOYS  WANTED.  An  opportunity 
for  homeworkera  on  small  scale  and  manufacturers  on 
large  scale.  Unlimited  quantities  needed  of  Toy  Sol- 
diers. Army.  Nary.  Marines.  Cannons,  Machine  Guns, 
Warships  and  other  toys  and  novelties.  Enormous  de- 
mand and  future  in  American  Made  Toys  all  orar  United 
States,  Canada,  Mexico  and  South  America  with  orar 
60,000  10-cent  stores  and  toy  dealers.  This  new  Ameri- 
can Industry  stands  out  conspicuously.  Factories  are 
established,  people  trained,  machineries  made.  Christ- 
mas Sets  needed  in  millions  this  year.  The  great  bit 
for  1010  without  any  competition.  Wa  are  buyers  of 
these  goods  sll  year,  paying  fixed  prices.  Attractive 
prices  offered  for  painted  goods.  Experience  or  tools 
unnecessary.  Hundred  and  more  made  complete  par 
hour.  Casting  form  outfits  from  (3.00  up.  If  yon  mean 
business,  send  for  booklet  and  Information  free.  TOT 
SOLDIER  MANUFACTURING  CO.,  82  Union  Square, 
New  York.  


Auctioneers 


AUCTIONEERS.  Make  big  money.    Free  Catalogue. 

Carpenter's  Auction  School,  Kansas  City.  , 

 Automobile  Accessories  

MORE  Power,  lees  fuel,  no  carbon.  No  Mystery,  plain 
facts,  results  guaranteed.   Write  for  booklet.   No-Leak -0 

Piston  Ring  Company.  Baltimore,  Maryland.  

FORD  SPEED  and  Power  Specialties  In  stock;  4 
Speed  Forward  Auxiliary  Transmission,  doubles  the 
pulling  power  or  increases  speed  40%;  16  Overhead 
valve  Cylinder  Head;  speed  carburetor;  cam  shaft; 
piston  rings ;  light  cast  iron  and  aluminum  pistons; 
crankshaft  counter  balances;  high  tension  magnetos; 
underslung  fixtures;  front  wheel  roller  bearings;  speed, 
power  bevel  gears;  foot  accelerator;  large  •leering 
wheels:  racing  bodies;  radiators:  complete  racing  can 
$660-41760  two  weeks  delivery.  Victor  H.  Ford. 
Transmission  Manufacturers.  250  W.  64th.  New  Tort. 
BATTERY  CHARGING.  Profit  $100  to  $260  Clear 
Monthly  with  HB  Equipment.  Your  lighting  currant 
or  engine  operates.  No  expense  to  you.  Easy  payment 
plan  lets  outfit  earn-  own  way.    Satisfaction  guarantees. 

Write  HOBARTS,  TROY,  OHIO,  Box  EE.  

VULCANIZE  RUBBER  without  heat  or  tools.  Whirl- 
wind seller  to  every  Auto  Owner.  Further  particulars 
free.    Muscatine  Agency,  E402.  Muscatine.  Iowa. 


Automobile  Schools 


HAVE  YOU  A  TRADE?— Why  not  learn  the  Auto- 
mobile Business — actual  practice  under  expert  instruc- 
tors qualifies  you  in  a  few  weeks'  time  to  repair  or 
drive  any  make  of  car.  truck  or  tractor.  There  are 
always  plenty  of  good  positions  open  for  trained  men. 
Write  today  for  particulars  to  Buffalo  Auto  School. 


Dept.  84,  Buffalo,  N.  Y. 


Aviation 


WANT  TO  EXCHANGE  small  airplane  for  motorcycle. 

BTubsker,  522  Bast  78th  St..  New  York.  

BUILD  A  STAR  JUNIOR  BIPLANE — Plan  $2.00.  Or 
send  $3.75  for  plan  and  book  "Aeroplane  Construction 
and  Operation.  Chicago  Aero  Works,  Plan  Dept.  326 
River  St.,  Chicago.  


Blueprints 


BLUEPRINTS  of  Model  Boat  Turbine  50c  and  U.  S. 
Destroyer    $1.00.      Adams.     163    De    L'Epee  Ave.. 

Montreal.   

BLUEPRINTS:  Small  Steam  Engines  *  Boilers. 
Gaso.  Engines.  H— Vi— H.  P.  3  Sets,  (18  Sheets) 
Postpaid  $1.00.  Circular  on  Castings  for  Stp.  Modem 
Model  Engineering  Co.,  364  Monadnock  Blk..  Chicago. 
MODEL  ELECTRIC  MOTOR  Blue  Prints  26c  Com- 
plete working  outfit  $1.76.  A.  F.  Cassel.  62  West 
130th  St..  New  York  City.  


Books 


WHAT  DID  YOU  DREAM?  Ten  Thousand  Answers 
$1.25.  Exclusive  Sensational  Novel  "Genevieve  de 
Brabant"  $1.10.  Voice  Hindoo  Mystlo  "senam"  83c 
"Phenomena     of     Spirit"     33c       Catalogues  2c 

Sovereign  Company,  160  Sycamore.  Buffalo.  N.  Y.  

BOOK  READERS — Write  for  free  descriptive  caulogue. 
Central  Bales  Co..  601  Ninth  Ave..  New  York.  

 Business  Opportunities  

«i  DOES  IT.  Texas  oil  land  making  holders  big 
money  everyday.  Bank  references  furnished.  Investi- 
gate us  thoroughly,  that's  all  we  ask.  Results  count. 
Our  plan  $1  down,  balance  monthly  few  months  gives 
you  Warranty  Deed  to  land.  May  pay  profits  $200  or 
more  monthlv.  Maps,  reports.  Established  facta  FREE. 
Address  Sourlake  Texas  Oil  Co..  835  DeMenll.  St. 
Louis,  Mo. 


 Business  Opportunities  

MONEY  SAVED — All  kinds  used  correspondence  courses 
•old.  (Also  courses  bought.)  Write  Lea  Mountain, 
flagah.  Ala. 

 Chemicals  

CHEMICALS — 60  different  chemicals  including  Iodine, 
Mercury,  Antimmy.  etc  Material  sufficient  lor  hun- 
dreds or  experiments.    Send  $4. 

LABORATORY  APPARATUS— 26  piece  seL  Includes 
Alcohol  Lamp,  Beaker,  Erlenmeyer  Flask,  funnel  10 
test-tubes.  Teat-tube  holder,  etc.  Send  $3. 
PIGMENTS— 25  different  pigments  used  In  manufac- 
turing Paints,  Varnishes,  Rubber,  Paper,  etc  Send 
$4.      TECHNICAL    EQUIPMENT    COMPANY.  Dept. 

3CC.    22  East  17  Street.  New  York.  

MICROSCOPES.  Balances,  experimental  Laboratories. 
Buy  through  our  easy  Payment  Plan.  No  red  tape. 
Write  for  Booklet  24-15.  Chemical  and  apparatus  sup- 
plied for  ail  Chemistry  articles  appearing  in  Everyday 
Engineering.  Perform  their  experiments  with  our 
equipment.    Lions  Scientific  Institute,  Bailsman  Street, 

Mt.  Oliver,  Pittsburgh.  Ponna,  

CRUDE  RUBBER:  Experiment  with  pure  un compound- 
ed India  Rubber.  Make  tire  patching  cements,  water 
proof  doth,  porous  tire  filler,  rubber  stamps,  etc 
First  latex  Para  (highest  grade  India  rubber)  4  oa, 
50c;  8  os..  80c;  1  lb..  $1.26:  5  lbs.,  $6.00.  Address. 
Bunsen  Supply  House,  14  8.  Canal  St..  Akron.  Ohio. 
EXPERIMENTERS. — This  Ad  pays  for  Itself  because 
Everyday  Engineering  Readers  are  our  regular  cus- 
tomers. Our  chemicals,  apparatus,  and  supplies  outfit 
their  laboratories.  Why  not  yours?  Ask  for  free 
prlcellst  and  free  service  card.  Lions  BclenHflc  insti- 
tutc  Mt.  Oliver.  Pittsburgh.  Pa.  


Drafting 


MECHANICAL  DRAFTING,  all  descriptions.  Inven- 
tions and  models  developed,  lowest  rates,  personal  and 
prompt  attention.  F.  L.  Miller,  36  Jowett  Ave.,  Cort- 
land, N.  T. 


Educational 


CIVIL  ENGINEERING  one  year.  Students  received 
any  time.    Technical  Institute,  Greenville.  Ohio. 


Electrical 


"DANDITOY"  Transformers.  2H— 27H  volts  only 
$2.98.  Description  sent.  Bagleco,  Parian.  Connecticut. 
100  INDUCTION  MOTOR  winding  diagrams  1.  2,  8, 
phase  star  delta.  2  to  12  poles  inclusive.  Postpaid 
$5.00.    E.  Glass.  2108  South  Broad  Street.  Philadelphia, 

Pennsylvania.  

CHRI8TMA8  TREE  Lighting  Outfits;  8  light  $2.76; 
16  light,  $5.50.  Send  for  list.  Bagleco,  Darien,  Con- 
necticut.  


Fish 


GOLD  FISH.  Imported  Japanese,  Chinese  and  Ameri- 
can fish  aquarium  plant*-  We  manufacture  beautiful 
home  aquariums.  Descriptive  circular  free.  Pioneer 
Goldfish  Hatcheries.  Racine.  Wisconsin.  


Formulas 


10.000  TE8TED  FORMULAS;  Cost  lc  for  25,  before 
ordering  send  for  catalogue  "KK" — today.  Goodnow. 

Highland  Ave.  South  Sudbury.  Mass.  

370  FORMULAS,  10a    Fitzgerald,  15  West  66th  8L. 

New  York.  

GUARANTEED  Workable  Formulas— $1.00  each: 
Mechanics'  Hand  Paste:  Bluing  Steel  Parte  (heatleas 
process) ;  Carpet  Cleaning  Paste ;  Fire  Extinguishing 
Compound.  Detailed  method  of  preparation  and 
sources  of  supply  accompany  an  formulas.  Industrial 
Methods  Bureau,  I  West  S4th  Street,  New  York  City. 
EXPERT  CHEMI8T  will  furnish  Formulas,  Prooessea 
and  Trade  Secrete.  All  lines.  Lists  free.  W.  L. 
Cummlngs.  Ph.D..  228-230  Gordon  Ave..  Syracuse.  N.  Y. 
MANUFACTURING  PROCESSES,  Formulas,  Technical 
Information.  Interesting  booklet  free.  Consulting 
Chemist.  Little  Falls,  N.  J.   


For  Advertisers 


•THE  TEN  GREAT  SECRET8  of  a  Successful  Let- 
ter"— A  wonderful  little  book  In  10  short  chapters  by 
Ad-Mao  Davison,  highest-paid  advertising  writer  in 
the  world.  Cloth-bound,  postpaid  $1.  E.  B.  Davison, 
Publisher,  Dept.  E..  512  Fifth  Avenue.  New  York. 


For  Sale 


100  6*4,  ENVEL0PE8  PRINTED  to  your  order  (2)  colon. 
76c  prepaid.    Writ*  for  Samples.    Lincoln  Novelty  Co., 

Rochester,  N.  T.  

GENUINE  INDIAN  BASKETS— «0  Styles.  Catalogue. 

OILHAM.  Highland  Springs,  California.  

FOR  SALE— Knapp  Type  SS  Dynamo  6  volts.  4  amp., 
slightly  used,  $7.00.  Bed  DevU  Water  Motor,  $3.90. 
Slightly  used  tools  and  electrical  supplies.  Send  stamps 
for  list   and  prices.    J.   Norlie,   2158  Knapp  Street, 

SC  Paul.  Minn.  

FOR   SALE.     Scott  Boiler   and  Turbine  in  working 

order.    Adams.    16$  De  L'Epee  Ave..  Montreal.  

NO.  29  GOODELL  LATHE  Outfits  $25.00  Speedy  and 
Oscillating,  castings  and  Small  tools  for  sale.  En- 
close postal.  Steam  and  Water  Gauge  Parts  also  valves 
all  for  $1.50.    Altken,  1714  Brown  St..  Philadelphia. 

Pa.  

FOR  8ALE.  Every  Issue  Everyday  Engineering  ever 
puhllshed.  In  good  condition.  Also  complete  line  of 
wireless  Instruments.  Bard  L.  Frankhauser,  179  Marcy 
Avenue,  Brooklyn.  N.  Y. 


For  Sale 


CALIFORNIA  FARMS  FOR  SALE.  Write  for  list. 
J9>  R.  Wane,  Shawnee,  Oklahoma. 


Gummed  Labels 


FREE  CATALOGUE  ~""""'"g  Ideas  In 
suitable  for  your  business,    stock  labels  _ 
Royal  Label  Co.,  XI  o.  Hereout.  Philadelphia. 


Help  Wanted 


WRITE  for  newspapers  and  PTga  lines  Big  Pay.  Bx- 
partence  unnecessary,  details  free.  Press  Reporting  Syn- 
dicate. 684  St.  Louia.  

CEN8U8  CLERKS;  Railway  Mall  Clerks;  Mail  Car- 
riers wanted  by  Government.  Thousands  men — woman 
needed.  $1100  year.  Common  education  sufficient. 
List  positions  free.    Urgent.    Writ*  today.  Franklin 

Institute.  Dept.  L-88,  Rochester,  N.  Y.  

WE  WILL  START  YOU  in  the  cleaning  and  dyeing 
business,  little  capital  needed,  big  profits.  Write  for 
booklet.  The  Ben-Vonde  System.  Dept.  B.  Charlotte,  N.  C. 
TH0U8AND8  U.  8.  GOVERNMENT  Census  and  Ball- 
way  Mail  Positions  now  open.  Men,  Women,  18  up. 
$1100— $1700  year.  Common  education  sufficient. 
Write  immediately  for  list  positions.    Franklin  inatl- 

tute.  Dept.  M  »0.  Rochester.  N.  Y.  

GOVERNMENT  positions  highly  desirable;  thousands 
appointed  annually  through  frequent  examinations 
everywhere;  prepare  Immediately  for  Post  Office  Clark, 
City  or  Rural  Letter  Carrier,  Railway  Mall  Clark. 
Washington  Departmental  Clerk.  Steuographer-Typist, 
unexcelled  correspondence  instruction  at  $6.  Bequest 
particulars  concerning  positions  desired.  Federal  Civil 
Service  School,  604  Kellogg,  Washington,  D.  C. 
2000  GOVERNMENT  Railway  Mull  Clerks  wanted. 
Men,  women,  18  up.  $1300  year  to  beginners.  Write 
immediately  for  list  of  positions  open.  Franklin  Insti- 
tute. Dept.  N  89,  Rochester,  N.  Y. 


Inventors 


INVENTORS.  In  all  matters  concerning  Patents,  The 
National  Institute  of  Inventors,  118  Fulton  SL,  New 
York  City,  a  co-operative  society  of  2500  will  help  you 
protect,  develop  and  market  your  inventions.  Annual 

dues  $10.00.    Booklet  on  request.  

INVENTORS— We  do  experimental.  Model.  Tool,  Die 
and  Jig  work.    Light  manufacturing.    Miller  at  O  Brian 

Mfg.  Co..  Saint  Paul,  Minn.  

INVENTI0N8  WANTED..  CASH  OB  ROYALTY  for 
ideas.    Adam  FUher  Mfg.  Co..  223.  SL  Louia,  Mo. 


Machinery 


VIOLET  RAY  MACHINES.  Complete.  Working  Draw- 
ings $1.00.  All  parts  ready  to  aaemble  $10.00.  Satis- 
faction Guaranteed.    J.  Berwick,  88  Britannia  Ave., 

Hamilton,  Ont„  Canada.  

CONCRETE  BUILDING  Block  Machines  and  Moulds. 
Free  Catalogue.  200  South  Second  Street,  St-  Louis, 
Mo. 

 Male  Help  Wanted  

RAILWAY  TRAFFIO  INSPECTORS;  $110.00  a  muutn 
to  start  and  expenses;  travel  If  desired:  unlimited  ad- 
vancement. No  age  limit.  Throe  men  ins  home  study. 
Situation  arranged.  Prepare  for  permanent  poaition. 
Write  for  booklet  CM-fiT  STANDARD  BUSINESS 
TRAINING  INSTITUTE.  Buffalo,  N.  T. 


Miscellaneous 


WE  MAKE  GOVERNORS  to  control  Auto  and  Cycle 
engines  when  used  as  stationary.  Write  today  for 
circulars.  C.  D.  H..  Box  582,  Dept.  E„  Taft.  Calif. 
CREATING  A  SENSATION.  The  Mack  Bennett 
Bathing  Beauties  now  appearing  on  the  stage  In  the 
principal  cities  of  the  United  States.    Three  splendid 

S holographs  25c  Descriptive  literature  free.  Mutual 
upply  Co.  Publishers,  Bradford,  Pa.  

TOBACCO  OR  SNUFF  HABIT  cured  or  no  nay.  $1.9* 
If  cured.  Remedy  sent  on  trial.  Super ba  Co..  8.  M_. 
Baltimore,  Md. 

BREED  Canaries— Profitable  pastime.  Particulars  free. 
--  -  -  Virginia. 


Bird  Farm.  Lynnhavan.  Vli   

8P0RTSMEN. — Trained  beagles,  rabbit,  fox,  coon, 
skunk,  squirrel,  and  opossum  dogs,  bird  dogs,  pet  and 
farm  dogs,  swine,  rabbits,  pigeons,  pheasants,  goats. — 
100  Varieties  blooded  stock.  Circulars  10c  VIOLET 

HDL.L  KENNELS,  YORK.  PA  

$1.00  PAID  for  Volume  1  Numbers  4  and  5.  Everyday 
Engineering  Magazine.     George  Walter,  2312 
Street,  Brooklyn.  N.  Y.  


Model  Supplies 


MODEL  VENTILATORS.  Height  from  Its  to  2*  Ins. 
Diameter  at  mouth  1  In..  Kin.  and  %  in.  Price  $2.00. 
Polished  copper  lacquered.   Maine,  74  West  89th  Street, 

New  York.  

BOYS  build  jour  own  Electric  Motor.  Complete  out- 
fit $1.75.  Blue  Prints  25c.  A.  F.  Cassel.  52  West 
I30th  St..  New  York  City.  

Motion  Picture  Plays  &  Supplies 

$25-300  psid  anyone  for  ideas,  suggestions  suitable  for 
photoplays.     Experience  unnecessary;  complete  outline 

Free.     Producers  league.  530  St.  Louis.  Mo.  

BARGAIN  lists  free.  Motion  Picture  machines,  film  and 
•uipplies.    National  Equipment  Company.  Duluth,  Minn. 


Please  mention  Everyday  Engineering  Magazine 
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CLASSIFIED  ADVERTISING  COLUMNS  —  Continued 


Patents 


PATENTS.  Om  70  xu'  prsctlee:  all  commuulcetlont 
atrtctly  oonndenUsl ;  handbook  on  m»u  tree  on  reoueM; 
•Dedal  (scuttles  for  office  eonsulutloni.  Mann  *  Co.. 
Suent  euomen.  e«l  Woohrorth  Buudlns.  New  Yor* 
iur  SmetTwutalncton.  Tower  Building.  ChlcMO. 
INVENTORS— M—d  UetoU  of  your  In  wo  Uon  '« 
reaaidlni  patent  projection.  TwenB  YeariMbparlenoe. 
Han?bookon  Paunu  lent  Free.  TAUBDtT  *  TAJU- 
MM.    Patent  Lawjen.  48U  Taloert  Bide.  Waahlnf- 

ton.  P.  C.  

PATENT  WHAT  YOU  INVENT.  It  mar  be  ™loabU- 
Write  me.  Mo  attomv't  tajfia  WjWt  la 
■nab.  U8X  •  lnt«nor*e  Oulde"  FBI*  Frsnkun  U. 
{jonifa.  610  Loan  *  Traat  Building,  Wssnburion.  O-  I'- 
PATENTS.  Prompt,  persons!  «nVtant  eerrloe  by  an 
ISotneV-at-Uw  ekUled  In  ail  branabaa  of  Patent  prae- 
u^<5v«Y  U  year,  actual  «o>erl«>ce.  fuU  tofomatlan 
upon  request.    B.  P.  Flanbume.  Ill  kUQUl  BuUdlnc 

Wnlitntlini,  P.  C  

PATENTS— Peea  la  Installments.  Frank  T.  Puller,  for- 
merrj '  LHOMnnt.  Bnalnaata,  Waahlnaton.  D.  C. 
INVENTIONS  PATENTED;  Trade-aUika  Badataml; 
Labels,  Frists.  PubllosHnns  Oopytlsnted;  prompt  aar- 
oce:  reeannaate  fete:  plain  adtloe:  request  detailed 
Information  before  pUcbi  your  business.    Jaynee  * 

Junes.  804  Helton.  Wiahmgton  P.  C  

INVENTORS — Write  for  our  free  lUuatrated  fulde  book, 
"How  te)  Obtain  a  Patent."  Send  model  or  iketeh  and 
deeorlptlon  of  Invention  for  our  opinion  of  lu  patentable 
nlrunfm.  HUnaat  Brfereneea.  Prompt  Serrfca.  Bea- 
iESm  iSiniT^flCIOB  I.  JeYAHB  a  CO..  T4S  Ninth. 
—   D.  C. 


PATEJsTSl   Booklet  free!   Highest  ret7  

^    PromSn^  aaiuW    WATSON  B.  COLBKAN. 

Patent  lawyer.  tU  F  HI,  Waabingion.  D.  &  

PATENTS — Herbert  Jenner  patent  attorney  and 
meehanleal  expert.  Stt  F  St..  Waahmfton.  P.  C.  I 
report  if  a  patent  can  be  had  and  lu  exact  oost.  Band 

for  circular.  .  

M.  H.  LOUQHB  RIDGE,  Patent  Attorney  Consulting 
Engineer.  The  aame  high  clam  eerrloe  that  U  ob- 
tained by  the  large  manufacturer*.  Charge*  moderate. 
Designs  and  Manufacturing  spedncaUons  prepared. 
145T  Broadway.  New  York. 


PATENT  RIGHTS  on  Automobile  Snow  Plow:  new. 
superior,  all  metal.  For  clearing  high  ways.  Attrac- 
tive commercial  proposition.    Harry  Clark.  Woodbury. 

Conn.  


Photography 


00  YOU  TAKE  PICTURES?  Write  for  free  sample  of 
our  big  magazine  snowing  how  to  make  better  Pictures 
and  earn  naua. ]  American  Photography.  Ma  Pope  Build- 

Ing.  Boston.  Maes.  

LIKE  PHOTOGRAPHS?  Seal  pictures?  State  wants, 
tend  dime  for  sample.  Our  lists  free,  over  800  neea- 
ttves  from  all  pane  of  the  world.    Golf  Curio  Co.. 

Houston.  Texas.  

DEVELOPING  AND  PRINTING  of  the  highest  class. 
Send  your  next  Film  roll  to  us.  Developing  15c  per 
roll     Prints  3  to  5c.    B.  B.  Melnure,  General  Post 

Office.  New  York  City.  

YOUR  PHOTO  and  SOc  gets  IS  gummed  stamp  slse 
Photos.  Your  photo  returned.  Work  guaranteed. 
Muscatine  Agency.  E-402.  Mnscatme.  Iowa.  , 


Printing 


100  LETTERHEADS  or  Envelopes.  85c;  100  Business 
Cards  3V\  prepaid;  ssmples  free.  Wellmsnn  Printing 
Co..  Huntington.  West  Virginia.  

 Radio  

YOU  ARE  NOT  MODERN  unless  you  read  "The 
BsdloUt."  -The  Rsdioiat"  la  a  monthly  amateur  radio 
magazine,  as  original  as  Its  name;  containing  many 
novel  departments  and  sure  to  please  either  novice  or 
expert  aa  it  contains  lire,  peppy  articles  interesting  to 
both.  You  can  greatly  Improve  your  set  by  reading  the 
latest  advanced  ideas  in  The  Judicial"  Yearly  sub- 
scription $1.00.  Special  three  months'  trial  subscription. 
50  cents.  (Stamps  not  accepted.)  Be  progressive.  Sand 
your  subscription,  regular  or  trial.  Immediately  and  receive 
the  "New  Year  Issue"  which  will  be  a  rip-roaring  suc- 
cess. Delay  means  you're  missing  such  so  act  now  and 
subWlta  tidaTlNTBBNATIONAi  SOCIETY  OF  BA- 
DIOIHTB.  OMAHA.  


Rubber  Stamps 


RUBBER  STAMPS.  If  not  delivered  In  5  days  return 
to  your  name  and  address.  50a  Stamp  pads  15c. 
Order  direct  or  send  stamp  for  circular.  Albert  Porch, 
7933  Bennett  Ave..  Chicago.  


Stamps 


APPROVALS  60*  discount.  Reference,  please. 

bought.    iAng.  1483-J  gain.  Cicero,  Illinois.  

STAMPS  SENT  on  approval  at  70*  discount.  Refer- 
ence required.  I.  Emory  BenoU.  Dept.  W..  Han. 
over.  Pa. 

IM    STAMPS    5c  200— lOo.    Backer,    till  Boron, 

Dayton.  Ohio.  

JAPAN'S  Stamp  Dealer.  8 tamps  of  all  countries. 
Purchase  and  sale  or  exchange  on  approval  sheetz 
81.00— (20.00  every  mail.  40 — 400  Stamps  in  exchange, 
registered  desired.    Nskado  Stamp  Company,  38  Sakae- 

cho.  Hamsmstim.  Japan.  

VICTORY  sta.ee  packet  35c.  Catalog  value  ti.50  to 
1200.  All  Different.  A.  J.  Hots.  132414  Maple  Ave.. 
Los  Angelas.  Calif.  NO  STAMPS  ACCBPTBD. 
50,000  COINS.  Medalb,  Paper  Money,  Antique  Fire  Arms, 
Swords,  Indian  Belles,  Curios.  Stamp  Collections.  List 
free.    Antique  Shop,  33  Booth  18th  St.,  Philadelphia. 

 Short  Stories  Wanted  

SHORT  STORIES,  Poems,  Plays.  Eta.  are  wanted  for 

publication.    Literary  Bureau,  188  Hannibal.  Mo. 


Telegraph 


TELEGRAPHY  (both  Morse  and  Wireless)  AND  RAIL- 
WAY ACCOUNTING  taught  thoroughly  and  quickly. 
Big  salaries  now  paid.  Great  opportunities.  Oldest  snd 
Largest  School.  Est.  45  years.  Catalog  free.  Dodges 
Institute.  24th  Street.  Valparaiso,  Ind. 


Tricks 


I  .MS  8TA0E  TRICKS  with  5*0  Illustrations.  Catalogue 
15s,  Small  Catalogue  Free.  Hornmann  Magie  Co.. 
Station  8.  304  West  34th  St..  New  York. 


Typewriter  Supplies 


RIBNSAVER  makes  dried,  pale  ribbons  Ilka  new  far 
Order  yours  today.  Blbnaaver 


one  cent.    58e  postpaid. 
Co..  188  N.  La  Salle  St 


Dept.  13.  Chicago.  HI. 


Wireless 


THE  AUDION.  Its  early  history  snd  development. 
Electron  Theory  and  nigger  Action.  Compiled  by  a 
Chief  Electrician  Radio  man  who  was  limited  at  the 
Naval  Radio  School  as  Instructor  for  two  years,  writ- 
ten by  an  old  amateur  for  the  Amateurs  in  words  that 
they  can  understand.  Also  Blue  Print  Diagrams  for 
book  ups  for  Receiving  Damped  signals  using  both  air 
exhausted  and  gas  Bulbs.  Receiving  undamped  signals 
and  regenerative  circuits.  Two  step  Amplifier  using 
same  (A)  and  (B)  Batteries  for  both  steps.  Wireless 
Telephony  with  a  Power  Bulb.  Working  Blue  Prints 
on  how  to  build  a  "One  to  One"  transformer  for  use 
with  Audlon  Amplifier.  An  for  TWO  DOLLARS. 
Address  T.  O.  koKXNZIE.  104  Wsrburton  Ave.. 
Yonhors.  N.  T.  

WIRELESS  PARTS.  PROMPT  DELIVERY.  Standard 

1)4"  switch  knob-lever  complete  35a  Switch  points  with 
screws  25c  dozen.  State  panel  thickness.  Nevotoy  Bleo- 
trlc.  Charlotte.  N.  C.  

WIRELESS.  22.5  Volts— 15  cells  B.  Batteries— Stand- 
ard Signal  Corps.  C.  8.  Army  for  Vacuum  Tubes 
Type  BA-2.  Fully  GUARANTEED,  worth  $1.50— our 
price  900  postpaid.  Stale  your  wants  in  Receiving  and 
Sanding  Wireless  apparatus.  We  will  quote  very  rea- 
sonable prices.  The  H.  8.  Wireless  Co.,  184  Boat  St. 
Brooklyn,  N.  Y. 


HIGH  PRICES 

OF  APPARATUS  ARE  A 
HANDICAP  TO  MANY 
—  EXPERIMENTERS  — 

Why  not  sell  gome  of  the  things  you 
need  no  longer,  and  put  the  money 
into  new  equipment? 

Or  have  you  inatrumentg  to  ex- 
change? 

Thousands  of  experimenter*  read 
Everyday  Engineering,  go  many  that 
a  single  classified  advertisement  will 
bring  you  results,  and  at  such  a  small 
cost. 

TUINlf  WHAT  CAN  YOU  BUY, 
1  nulla,  SELL,  OR  EXCHANGE? 
TELL  THE  OTHER  EXPERIMENTERS 
IN  A  CLASSIFIED  ADVERTISEMENT. 


MODEL  MAKING 

By  Raymond  Francis  Yatsas 

A  New  Book  for  the  Mechanic  and  Model 
Maker  Which  Is  ea  the  Press 

Orders  received  now  will  be  given  Immediate 
attention  when  the  book  comes  from  the 


Price,  $3.00  ^, 

Bound  In  cloth  with  over  three  hundred  half- 
tones and  line  cuts. 

This  is  the  first  book  of  Its  kind  to  be  pub- 
lished In  this  country  and  all  those  Inter- 
ested In  model  engineering  should  hare  » 
copy.  The  first  eight  chapters  are  devoted 
to  such  subjects  as  Silver  Soldering,  Heat 
Treatment  of  Steel,  Lathe  Work.  Pattern 
Making.  Grinding,  etc.  The  remaining 
twenty-four  chapters  describe  the  construc- 
tion of  vnrlous  models  such  as  rapid  Are 
naval  guns,  speed  boats,  model  steam  engines, 
turbines,  etc 

This  book  must  not  be  confused  with  those 
describing  the  construction  of  toys  now  on 
the  market  It  Is  s  practical  treatise  on 
model  engineering  snd  construction. 

NORMAN  W.  HENLEY  PUBLISHING  CO. 
Dept.  EX..  2  West  45th  St.,  New  York 


A 

Powerful 
Physique! 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection. 

A  48 -inch  chest  and' 

16H  inch  biceps! 
HAVE  THEM.   HAVE  YOU? 

Hundreds  of  my  pupils  have  ob- 
tained these  measurements  and  many 
of  my  pupils  have  exceeded  them. 

Why  not  let  me  do  the  same  for 
you  ? 

My  methods  never  fail  to  produce 
results  quickly. 

I  BEGIN  WHERE  OTHERS  LEAVE  OFF. 
1  PRACTICE  WHAT  1  PREACH. 

MY  NEW  BOOK 

"Muscular  Development" 

will  explain  all  about  my  system  and 
will  interest  you. 

It  is  illustrated  with  20  full-page 
photographs  of  myself  and  of  some 
of  the  finest  developed  athletes  whom 
I  have  trained.  If  you  have  not  as 
yet  read  this  book  by  all  means  get 
a  copy. 

Simply  Tear  Off  Coupon  Below  and  mail 
to  me  with  10c  (stamps  or  coin)  and  you 
will  receive  your  copy  promptly. 

EARLE  E.  LIEDERMAN 
Dept.  705,  203  Broadway,  New  York  City 
DO 
IT 

NOW 
before 


TEAR 
OFF 
COUPON 


3ad 

! 


you 
forget  tt. 


EARLE  E.  LIEDERMAN, 

Dept.  70S,  203  Broadway,  N.  Y.  City. 

Dear  Sir: — I  enclose  herewith  10c  for  which  you 
ire  to  lend  me,  without  any  obligation  on  my  pari 
winterer,  a  copy  of  your  latest  b»xik  "Muscular  De- 
velopment        (Please  write  plainly.) 

Name  
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Fringe 
Albert 

the  national  joy  smoke 


Copyright  lilt 
I  R.  J.  Reynold! 

Tobacco  Co. 


P.  A.  has  such  a  joy' us  way  of 
making  men  glad  about  jimmy  pipes! 


Awaiting  your  say-so,  you'll  Bnd 
toppy  red  bags,  tidy  red  tint,  hand- 
some pound  and  half  pound  tin 
humidors — and — that  classy,  prac- 
tical pound  crystal  glass  humidor 
with  sponge  moistener  top  that 
keeps  Prince  Albert  In  such  perfect 
condition! 


To  shoot  it  quick: — Prince  Albert 
turns  over  a  new  leaf  in  your 
smoke -career  1  Shovels  smoke- 
sorrows  right  out  the  attic  airshaft 
and  throws  wide  open  the  smoke- 
section-shutters!  Talk  about  letting 
in  a  flood  of  smokesunshine!  Bet 
your  pet  luckystone  that  the  best 
you  ever  heard  tell  about  can't 
hold  a  candle  with  what  Prince 
Albert  will  hand  you  seven  days 
out  of  every  week!  And,  then, 
some-on-the-side ! 

Smoking  Prince  Albert  is  just  about 
twins  with  having  the  top  time  of 
your  life  on  each  fire-up !  It  gives 
you  a  new  idea  of  how  delightful 
a  jimmy  pipe  or  a  home-rolled 
cigarette  can  be!   Such  flavor 


and  fragrance  and  coolness;  such 
freedom  from  bite  and  parch!  Prove 
out  personally  that  Prince  Albert's 
exclusive  patented  process  really 
does  cut  out  bite  and  parch! 

Talk  about  ringing  the  bell  every 
time  you  take just  one  more  little 
smoke!  You'll  agree  with  your  old 
fellow  citizen,  General  Approval, 
that  Prince  Albert  puts  a  man  on 
the*  firing  line  with  a  pipe  or  ciga- 
rette, and  keeps  him  there;  that 
it  sends  all  previous  smoke  setto 
records  to  the  rear-ranks;  that  it 
just  slams  in  one  good  time  on  top 
of  another  so  fast,  so  happy-like, 
you  realize  that  heretofore  you've 
been  hunting  regular- man-sport 
with  the  wrong  ammunition! 


R  J.  REYNOLDS  TOBACCO  COMPANY,  Winston-Salem,  N.  C. 

Please  mention  Everyday  Engineering  Magazine 
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Prince  alberi 


crimp  cut 
long  burning  pipe  and 
cigarette  tobacco 
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MAKE  AND  DO  THINGS 


NUMBERS  2  and  3 


Electric  Furnaces  and  Their  Products 

By  Raymond  Francis  Yates 


TWO  centuries  have  passed  since 
Sir  Humphrey  Davy  "struck"  the 
first  electric  arc  Barely  a  quar- 
ter of  a  century  has  passed  since  the 
first  electric  furnace  capable  of 
performing  a  serviceable  day's 
•work  was  put  into  operation. 
To-day  the  electric  furnace 
has  been  applied  to  a  multi- 
tude of  industries.  In  some 
instances,  as  in  the  steel  in- 
dustry, it  has  taken  the  place 
of  fuel-heated  furnaces.  In 
other  cases  it  has  made  pos- 
sible the  creation  of  a  new 
product  which  could 
not  have  been  pro- 
duced with  the  heat 
made  available  by 
any  known  process  of 
combustion. 

Wondrous  changes 
are  wrought  within 
the  glowing  radiance 
of  the  electric  fur- 
nace. Solid  matter  is 
made  liquid,  and  liquid  gaseous. 
Under  the  influence  of  a  terrific  heat 
chemical  changes  of  combination  and 
decomposition  are  brought  about  that 
would  otherwise  be  impossible.  For 
many  years  chemists  dreamed  of  melt- 
ing carbon.  Moissian  not  only  melted 
it;  he  boiled  it!  Nothing  can  with- 
stand the  continued  application  of  the 
tremendous  heat  produced  by  the  elec- 
tric arc.  In  a  sense,  the  electric  fur- 
nace is  probably  one  of  the  most  de- 
structive of  earthly  agencies.  At  least 
this  is  the  belief  of  scientific  men.  No 
solid  matter,  regardless  of  its  refrac- 
tive properties,  has  been  able  to  hold  its 
identity  within  the  electric  furnace. 
There  is  no  heat  so  terrible,  so  cruel 
and  disruptive  as  that  generated  by  the 
electric  arc 

Electric  furnaces  are  divided  into 
three  classes,  i.e.,  arc,  resistance  and  in- 
duction. An  electric  arc  is  established 
when  two  electrodes  of  different  poten- 
tial are  brought  in  contact  and  with- 
drawn. Thus,  when  two  carbon  elec- 
trodes are  brought  together  to  complete 
an  electric  circuit  considerable  heat  is 


developed  for  the  instant  at  the  point 
of  contact.  This  vaporizes  a  small 
amount  of  carbon  which  fills  the  space 
between  the  electrodes  when  they  are 


entirely   upon   the  current  strength. 

Resistance  furnaces  bear  no  resem- 
blance to  those  of  the  arc  type.  Heat  is 
produced  by  interposing  some  resisting 
material  in  an  electric  cir- 
cuit.   The  heat  generated 
will  be  governed  by  the 
current  strength   of  the 
circuit  A  current  strength 
high  as  ten  thousand 
imperes  with  a  pressure 
fifty  volts  has  been 
ed. 


Photo  CourtMr  Achnon  Graphite  Co. 

A  resistance  furnace  used  m  the  production  of  Acheson  graphite, 
highest  temperature  developed  commercially  is  produced  within 
walls  of  this  furnace 

separated.  Current  will  continue  to 
flow  across  this  space,  generating  a  ter- 
rific heat.  The  hot  carbon  vapor  re- 
duces the  electrical  resistance  of  the 


The 
the 


The  electric  furnace  has  fast 
grown  to  be  a  great  and  useful 
device  in  the  industry  of  the 
world.  Many  wonders  are  wrought 
within  its  walls.  In  the  blinding 
whiteness  of  its  cruel,  destructive 
heat  phemical  processes  are 
brought  about  that  could  not  be 
accomplished  by  any  other  known 
process.  Through  the  medium  of 
the  electric  furnace,  Nature  has 
been  forced  to  yield  some  of  her 
most  guarded  elements  and  com- 
pounds. This  article,  with  the 
limited  space  it  occupies,  can  be 
nothing  more  than. a  brief  resume 
of  the  great  work  that  has  been 
done  in  the  field  of  electro- 
thermics. 


space  between  the  arc  from  many  thou- 
sand ohms  to  a  few  ohms.  The  quan- 
tity  of   heat   generated    will  depnd 


The  main  part  of  an  in- 
duction furnace  is  a 
transformer.  The 
charge  (which  must 
be  a  conducting  sub- 
m  ui<  r  i  i-  placed  in  a  circular  or 
oblong  trough  of  refractory  mate- 
rial which  encircles  one  leg  of 
the  transformer  and  thereby  func- 
tions as  a  short-circuited  sec- 
ondary.   The  induction  furnace 
is  not  used  to  any  great  extent  in 
America. 

Arc  furnaces  are  divided  into  two 
classes.  Where  the  arc  is  drawn  between 
one  or  more  electrodes  and  the  metal 
charge,  the  furnace  is  said  to  be  of 
the  direct  heating  type.  Furnaces 
where  the  charge  is  heated  by  radiation 
from  an  arc  established  between  two 
electrodes  within  the  furnace  are  said 
to  be  of  the  indirect  heating  type. 

Carborundum  was  one  of  the  first 
products  of  the  high  temperature  elec- 
tric furnace.  Dr.  Edward  Goodrich 
Acheson  was  the  man  whose  genius 
gave  this  wonderful  commodity  to  an 
awaiting  world.  Chemically,  Carbo- 
rundum is  known  as  silicon  carbide, 
which  is  expressed  by  the  formula  SiC. 
Its  production  is  brought  about  by  the 
reaction  between  the  element  silicon  (in 
the  form  of  silica  or  sand)  and  carbon 
in  the  form  of  coke.  This  reaction 
takes  place  within  the  confines  of  what 
has  become  known  as  "Carborun- 
dum furnace,"  which  is  a  resistance 
furnace  of  the  most  simple  and  rugged 
type.  A  large  graphite  electrode  is 
placed  at  each  end  of  a  long  trough- 
shaped  structure  made  of  fire  bricks  or 
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other  highly  refractory  material.  The 
resistance,  which  consists  of  ground 
coke,  is  interposed  between  the  elec- 
trodes in  the  form  of  a  round  core.  The 
charge  is  packed  about  this  core  and  a 
refractory  substance  is  placed  between 
the  charge  and  the  furnace  walls  to  pre- 
vent serious  heat  radiation  and  de- 
struction of  the  walls  by  the  exceed- 
ingly high  temperature  produced  when 
the  furnace  is  in  operation. 

A  current  strength  of  several  thou- 
sand amperes  is  sent  through  the 
charge  in  the  furnace  under  a  pres- 
sure of  from  80  to  110  volts.  Under 
the  influence  of  this  great  rush  of  cur- 
rent the  core  in  the  furnace  soon 
reaches  a  tremendous  temperature  in  the 
neighborhood  of  2000  deg.  C.  The  pro- 
duction of  this  tempera- 
ture is  accompanied  by 
violent  chemical  decom- 
position and  complete 
rearrangement  of  the  ele- 
ments within  the  charge. 
The  more  volatile  sub- 
stances succumb  to  the 
heat  and  the  inflam- 
mable, gaseous  products 
burn  quietly  at  the  fur- 
nace sides.  In  the  in- 
terior of  the  furnace 
there  is  a  fiery  mass  of 
blinding  whiteness;  in 
fact,  the  charge  is 
brought  to  the  point  of 
incandescence.  If  it 
were  not  for  the  fact 
that  it  was  smothered  in 
a  bed  of  refractory  ma- 
terials the  charge  would 
soon  be  consumed  by  the 
process  of  oxidation. 

After  thirty-six  hours 
of  operation  the  current 
is  turned  off  and  the  fur- 
nace is  allowed  to  cool. 
The  sides  are  then  taken 
away  and  a  large  core  of 
still  red-hot  Carborun- 
dum crystals  is-  bared  to 
the  atmosphere.    As  the 
cooling  continues  great 
masses  of  sharply  point- 
ed,   iridescent  crystals 
are    in    evidence.     These    are  the 
crystals  of  Carborundum,  second  in 
hardness  only  to  the  diamond.  Car- 
borundum is  the  greatest  artificial  abra- 
sive known  and  little  can  the  layman 
appreciate  the  great  value  of  this  sub- 
stance to  industry.    Carborundum  is 
used  in  grinding  steel  rails  and  pearl 
buttons;  it  is  used  in  grinding  leather 
as  well  as  glass.    In  fact,  even  the  lit- 
tle wheels  that  buzz  against  our  teeth  in 
the  dentist's  chair  are  made  of  Carbo- 
rundum. 

It  was  while  experimenting  with  the 
production  of  Carborundum  that  Ache- 
son  accidentally  carried  the  temperature 
of  his  fumace  too  high.  The  result  of 
this  accident  was  the  production  of 


artificial  graphite,  a  substance  which 
has  since  done  the  world  a  wealth 
of  good.  If  the  temperature  of  Car- 
borundum is  carried  too  high  the  sili- 
con is  unable  to  withstand  the  increase 
and  escapes  in  a  volatile  condition. 
This  leaves  the  carbonaceous  portion 
of  the  charge  in  the  form  of  soft, 
unctuous  graphite  which  is  capable  of 
withstanding  the  high  temperature. 

The  graphite  furnace  is  essentially 
■  the  same  type  as  the  Carborundum  fur- 
nace. In  operation,  however,  the  tem- 
perature of  the  graphite  furnace  is 
brought  to  a  point  considerably  above 
that  produced  in  the  Carborundum  fur- 
nace. As  will  be  seen  from  the  photo- 
graph, great  copper  bars  carry  the 
heavy  current  to  the  electrodes  which 


Photo  Courtesy  Pittsburgh  Electric  Fumace  Co. 

A  small  steel  furnace  pouring  its  charge 

are  embedded  in  the  concrete  end 
blocks  of  the  fumace.  A  number  of 
large  graphite  rods  form  the  electrodes. 

Silicon  is  another  product  that  had 
its  birthplace  in  the  unconquerable  heat 
of  the  electric  furnace.  The  process  of 
producing  silicon  electrc-thermally  is 
due  to  Mr.  Frank  Tone,  a  metallurgist 
of  international  fame.  Unlike  Carbo- 
rundum or  graphite,  silicon  is  produced 
in  a  furnace  of  the  arc  type.  The  proc- 
ess is  that  of  reduction.  Carbon  in  the 
form  of  coke  is  placed  in  the  furnace, 
together  with  silica.  The  reaction  is 
one  of  substitution.  The  silica,  unable 
to  withstand  the  reducing  action  of  the 
carbon,  decomposes  and  thus  liberates 
its  silicon.    The  oxygen  in  turn  com- 


bines with  the  carbon,  producing  carbon 
dioxide  and  mono-oxide.  The  silicon 
continuously  runs  forth  from  the  spout 
of  the  furnace  in  a  little  fiery-red 
stream. 

Aluminum  was  at  one  time  a  metal- 
lic rarity.  Men  gazed  at  small  samples 
of  it  enviously  through  the  glass  cases 
in  the  museum.  The  furnace  in  which 
aluminum  is  produced  does  not  in  any 
way  resemble  the  more  conventional 
types.  In  fact,  it  is  really  an  electro- 
lytic cell  maintained  at  a  high  tempera- 
ture. The  electrolyte  is  composed  of  a 
molten  mass  of  cryolite  and  alumina. 
This  molten  mass  is  held  in  a  large 
rectangular  steel  case  heavily  lined  with 
carbon.  Two  large  electrodes  are  intro- 
duced through  the  top  of  the  device  and 
these  make  contact  with 
the  charge.  During  the 
operation  the  alumina 
is  decomposed  into 
aluminum  and  oxygen. 
The  aluminum  collects 
at  the  bottom  of  the 
furnace  in  a  fused  con- 
dition. The  aluminum 
furnace,  or  what  is  bet- 
ter known  as  the  Hall 
fumace  (named  after 
its  inventor)  does  not 
employ  an  arc  in  any 
way,  the  required  heat 
being  produced  by  the 
r  e  s  i  s  t  i  v  it  y  of  the 
charge.  The  normal 
operating  temperature 
of  this  furnace  is  in  the 
neighborhood  of  1,600 
degrees  Centigrade. 

Calcium  carbide  was 
first  produced  by  Wil- 
son. Like  many  other 
discoveries  of  note,  its 
first  production  was 
purely  accidental.  The 
Wilson  carbide  fur- 
nace is  a  very  interest- 
ing but  simple  type. 
A  large  iron  crucible 
mounted  upon  a  truck 
and  heavily  lined  with 
carbon  forms  the  body 
of  the  furnace.  Sus- 
pended above  this  are  two  graphite 
electrodes  so  arranged  that  they  can  be 
adjusted  vertically.  The  charge  in  the 
fumace  consists  of  powdered  lime  and 
coke.  The  arc  is  drawn  between  the 
molten  mass  of  carbide  and  the  two  elec- 
trodes. The  potential  difference  be- 
tween the  electrodes  is  175  volts.  The 
current  strength  is  3,500  amperes. 

The  chemical  reaction  which  is 
brought  about  within  the  furnace  be- 
tween the  powdered  lime  and  coke  fol- 
lows: CaO  -f-  C  =  Ca  +  C02  and 
Ca  +  2C  =  CaC2.  The  molten  car- 
bide forms  a  pool  at  the  bottom  of  the 
furnaces. 

A  great  number  of  these  electric 
furnaces    are    operated    at  Niagara 
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Falls,  N.  Y.,  which  is  the  greatest  elec- 
tric furnace  center  in  the  world.  This 
is  because  cheap  electrical  energy  is 
available  in  great,  but  on  the  other 
hand,  limited  quantities. 

It  was  in  the  year  1898  that  Capt. 
Stassano  produced  the  first  real  work- 
able electric  furnace  for  the  production 
of  steel.  Today,  there  are  hundreds  of 
such  furnaces  in  operation  wherever 
cheap  power  is  available  for  their  oper- 
ation. In  fact,  they  have  been  devel- 
oped to  such  a  point  of  efficiency  that 
they  are  being  operated  in  many  lo- 
calities where  power  is  not  cheap.  The 
production  of  steel  from  metallic  in- 
gredients is  brought  about  in  furnaces 
which  greatly  resemble  the  ooen 
hearth  furnace  in  their  action. 
A  number  of  these  are  used  for 
the  fusion  of  pure  materials  in 
the  proper  proportion  for  mak- 
ing steel.  These  materials  are 
pure  pig  iron,  wrought  iron  or 
molten  steel.  Other  furnaces  are 
employed  in  melting  together  pig 
iron,  steel  scrap  and  ore.  Fur- 
naces of  this  type  are  always 
made  with  a  basic  lining  to  al- 
low the  removal  of  phosphorous 


omite  bricks  and  crushed  dolomite. 
The  roof  is  made  up  of  silica  bricks. 
■  The  hearth  of  the  Heroult  furnace 
which  is  exposed  to  the  molten  charge, 
is  made  of  burnt  magnesite.  To  pre- 
vent excessive  oxidation  of  the  elec- 
trodes a  water  jacket  is  placed  around 
them  at  the  point  where  they  enter  the 
furnace.  By  the  circulation  of  water 
through  these  jackets  the  temperature 
of  the  electrodes  is  kept  fairly  low. 
When  the  charge  is  ready  to  pour  the 
furnace  is  tipped  by  mechanical  means. 

The  electrode  regulation  of  the 
Heroult  furnace  is  entirely  automatic. 
If  the  arc  becomes  too  long,  the  electrode 
is  lowered,  or,  if  the  arc  becomes  too 


A  few  years  ago  carbon  disulphide 
was  produced  by  passing  sulphur  vapor 
over  red  hot  charcoal.  Thanks  to  the 
ingenuity  and  resourcefulness  of  one 
R.  E.  Taylor  this  product  is  now  being 
produced  abundantly  and  cheaply  with 
the  aid  of  the  electric  furnace  It  is 
one  of  the  many  products  that  has  been 
cheapened  through  the  medium  of  the 
electric  furnace. 

A  great  quantity  of  ferro-alloys  are 
used  annually  in  the  steel  industry  for 
deoxidizing  steel  to  produce  sound  in- 
gots. These  alloys  include  ferro-sil- 
icon,  ferro-chrome  and  ferro-manga- 
nese.  Such  alloys  are  now  produced  in 
great  quantities  by  means  of  electric 


Photo  Courtesy  Detroit  Electric  Furnace  Co. 


and  sulphur  from  the  steel  by  limey 
slag. 

Steel  furnaces  of  the  arc,  induction 
and  resistance  types  have  been  devel- 
oped. In  America  the  Heroult  fumace 
has  gained  considerable  popularity. 
This  furnace  is  of  the  series  arc  type. 
Two  large  electrodes  pass  through  the 
roof  and  arcs  are  drawn  between  these 
and  the  metallic  charge.  In  this  way 
the  current  passes  in  the  furnace 
through  one  electrode  and  out  through 
the  other.  The  Heroult  furnace  is  en- 
cased in  a  steel  shell  lined  with  dol- 


short,  the  electrode  is  raised.  This 
happens  without  the  attention  of  the 
furnace  attendant. 

There  are  a  number  of  different  types 
of  electric  furnaces  in  America.  They 
all  have  their  advantages  and  disad- 
vantages like  many  other  things.  It 
would  require  more  space  than  is  al- 
lowable to  completely  describe  the  out- 
standing features  of  the  various  steel 
furnaces  in  use.  They  range  all  the 
way  from  one  ton  capacity  to  the  great 
giants  that  are  able  to  accommodate 
twenty  tons  as  one  charge. 


Above:    A  Westinghouse  electric  furnace  for  the  steel 
industry.   Below,  left:  A  newly  developed  furnace  used 
in  melting  brass 


furnaces  of  the  arc  type.  The  process 
of  electric  production  is  a  great  im- 
provement over  the  older  processes 
formerly  used  in  the  ferro-alloy  indus- 
try. Like  many  other  electric  furnace 
productions,  the  ferro-alloys  are  pro- 
duced in  enormous  quantities  at  Nia- 
gara Falls. 

Phosphorous  is  produced  within  the 
electric  filmace  by  heating  phosphoric 
acid  with  some  form  of  carbon.  The 
resulting  vapor  is  distilled  and  con- 
densed outside  of  the  fumace.  Owing 
to  the  fact  that  the  process  of  producing 
phosphorous  must  be  carried  on  with- 
out the  presence  of  air  this  operation  is 
nicely  adapted  to  the  electric  furnace. 

Within  the  last  few  years  a  furnace 
has  been  developed  in  which  brass  can 
be  successfully  melted.    This  has  been 
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the  aim  of  metallurgists  for  some  time. 
Mr.  H.  W.  Gillett  of  the  United  States 
Bureau  of  Mines  must  receive  the 
credit  for  having  designed  one  of  the 
most  successful  electric  furnaces  for  the 
melting  of  brass. 

A  furnace  used  for  melting  brass 
must  of  necessity  have  many  unique 
features  owing  to  the  peculiarity  of  the 
service  which  it  is  required  to  render. 
The  speed  of  production  depends 
largely  upon  the  rate  at  which  heat  can 
be  produced  within  the  furnace  without 
serious  injury  to  the  refractories  from 
the  metal  under  treatment. 

One  of  the  most  important  items  of 
cost  in  melting  copper  alloys  which 
contain  large  percentages  of  zinc  and 
lead  is  the  loss  of  metal  through  vapor- 
ization and  oxidation.  It  is  quite  im- 
possible to  entirely  eliminate  this  loss, 
but  on  the  other  hand,  it  is  possible  to 
reduce  it  to  a  minimum  by  melting  the 
alloy  in  a  tightly  closed  furnace  cham- 
ber in  the  presence  of  a  neutral  or  re- 
ducing atmosphere.  In  the  ordinary 
fuel  heated  furnace  there  must  be  a 
constant  draft 

The  rocking  electric  furnace  for  the 
melting  of  brass  which  is  shown  in  one 
of  the  photographs  accompanying  this 
article  is  really  one  of  the  greatest  tri- 
umphs of  electro-metallurgy.  The 
furnace  shown  consists  essentially  of  a 
cylindrical  steel  shell  lined  with  refrac- 
tory substances  and  mounted  on  rollers 
and  ring  gears  in  such  a  way  that  it  is 
free  to  move  within  an  arc  of  200  de- 
grees. The  rocking  motion  during 
operation  is  produced  by  a  small  motor 
through  the  proper  reducing  gears.  The 
sourc  of  heat  in  this  particular  furnace 
is  an  electric  arc  drawn  between  two 
graphite  electrodes  placed  axially  with- 
in the  furnace.  These  electrodes  are 
regulated  by  wheels.  The  arc  is  pro- 
duced in  the  exact  center  of  the  furnace. 

When  the  furnace  is  charged  the 
electrodes  are  withdrawn  and  only  their 
tips  are  flush  with  the  inner  walls  of 
the  furnace.  This  is  to  prevent  them 
from  being  broken  by  the  heavy  pieces 
of  metal  that  are  dumped  into  the  fur- 
nace. During  the  first  few  minutes  of 
operation  the  furnace  remains  still 
since  rocking  it  at  this  state  would 
probably  break  the  electrodes.  After 
the  heat  has  been  applied  for  some  time 
and  the  metal  becomes  soft  the  rock- 
ing motion  is  started,  first  through  a 
small  arc  and  gradually  increased  un- 
til the  metal  becomes  completely  molten. 
During  this  rocking  motion  the  molten 
metal  washes  the  inner  lining  of  the 
furnace  to  within  a  few  inches  of  the 
charging  door.  Two  complete  oscilla- 
tions are  made  per  minute.  As  the 
molten  metal  washes  over  the  refrac- 
tory lining  any  excess  heat  which  the 
lining  may  have  is  directly  absorbed  by 
the  metal  and  put  to  a  useful  purpose. 


Making  Copper  Gauze  Motor  Brushes 

By  J.  A.  Weaver 


COPPER  guaze  brushes  are  widely 
used  on  the  smaller  sizes  of 
motors  and  dynamos,  especially 
low  voltage  machines  where  the  high 
resistance  of  a  carbon  brush  is  not  suit- 
able. No  doubt  most  experimenters 
think  it  is  beyond  their  means  to  make 
their  own  brushes  and  it  should  be  in- 
teresting to  learn  how  easy  it  can  be 
accomplished  with  the  aid  of  a  simple 
home-made  device. 

First,  it  is  necessary  to  make  a  die 
in  which  the  brushes  are  formed 
There  are  several  types  that  can  be 
employed,  but,  as  it  would  require  con- 
siderable trouble  to  make  a  split  die 
without  proper  shop  facilities,  the 
simple  one  piece  die  illustrated  in  the 


method  of  using  the  same  are  clearly 
shown  in  the  drawings. 

The  copper  gauze  used,  especially  for 
the  smaller  sizes  of  brushes,  should  be 
of  as  fine  a  mesh  as  can  be  obtained 
and  the  experimenter  should  experience 
little  trouble  in  obtaining  a  suitable 
grade  from  any  hardware  or  supply 
house.  A  strip  of  gauze  is  cut  with  a 
width  about  twice  as  great  as  the  length 
of  the  finished  brush,  although  the 
exact  width  necessary  to  use  in  order  to 
make  a  finished  brush  of  a  certain 
length  depends  upon  the  pressure  ap- 
plied in  forming  and  can  only  be  deter- 
mined by  experiment  The  strip  should 
be  of  sufficient  length  so  that  when  it  is 
wadded  up  it  can  be  readily  forced  into 


vice  Jaw 


Punch 


Die 


Drift 

Wad. of 
Copper  Gauze- 


Fine  Mesh 
Copper  Gauze 


Vice  Jaw 


The  copper  gauze  brush  is  better,  for  small 
on  a  flat  metal  brush 


,  than  carbon 


drawings  was  selected,  as  it  can  be 
easily  made  with  the  aid  of  a  small 
lathe,  and  serves  the  purpose  admir- 
ably. Cold  rolled  steel  shafting  will  do 
for  the  material.  A  piece  of  shafting  of 
suitable  diameter  should  be  cut  about 
twice  as  long  as  the  length  of  the  brush 
desired,  and  its  ends  faced  off  square. 
Next,  a  hole  the  same  size  and  shape 
as  the  cross  section  of  the  brush  to  be 
made  is  formed  in  the  center  of  the 
shafting.  This  should  extend  through 
its  entire  length.  In  the  case  of  a 
round  brush,  this  is  a  simple  matter. 
Then  a  punch  or  follower  should  be 
made  with  an  easy  sliding  fit  for  the 
die.  The  length  of  the  portion  A  from 
the  shoulder  to  the  end  of  the  punch 
should  equal  the  length  of  the  die 
minus  the  length  of  the  finished  brush. 
The  ends  of  this  punch  should  be  faced 
off  square.  A  drift  the  same  size  as  the 
punch,  but  a  little  longer  than  the  die, 
should  be  provided  for  ejecting  the  fin- 
ished brush.     These  parts  and  the 


the  die.  After  the  wad  is  pushed  in  the 
die  the  punch  should  be  started  in  be- 
hind it.  Then  the  outfit  should  be 
placed  between  the  jaws  of  a  vise  and 
pressure  steadily  applied  until  the 
shoulder  of  the  punch  rests  against  the 
face  of  the  die.  The  wad  will  then  be 
fully  compressed.  Then  the  punch 
should  be  removed  and  the  brush  eject- 
ed by  means  of  the  drift.  When  the 
diameter  of  the  punch  is  very  small  and 
there  is  danger  of  it  buckling  under 
the  pressure  necessary  to  compress  the 
gauze  then  it  can  be  driven  in  by  light 
blows  from  a  hammer.  It  is  well  to 
keep  the  punch  and  die  well  lubricated. 

In  compressing  the  copper  gauze,  it 
will  be  found  that  a  tremendous  pres- 
sure can  be  exerted  by  means  of  the 
vice.  It  must  be  remembered  that  a 
vice  is  really  a  combination  of  the 
screw  and  lever. 
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The  Everyday  Engineering  Cup  Races 

Speed  Boat  Contest  at  Central  Park  Causes  Lively  Competition 


ON  the  21st  of  September,  the 
EveryOay  Engineering  Maga- 
zine cup  races  were  run  off  at 
Central  Park.  A  large,  enthusiastic 
crowd  of  spectators  were  present  and 
everyone  thoroughly  enjoyed  the  event 
which  was  not  without  its  exciting,  as 
well  as  amusing,  moments. 

Mr.  Raymond  Francis  Yates,  Editor 
of  Everyday  Engineering,  framed 
the  racing  rules  to  which  the  model  boat 
owners  adhered  to  closely.  The  rules 
were  as  simple  as  possible.  The  boats 
were  raced  separately  around  a  circular 
course  300  feet  in  circumference.  Each 
boat  had  to  make  three  laps.   The  own- 


of  the  boats  that  entered  the  race  ran 
for  three  continuous  laps  without  an 
interval  of  time  in  between. 

Mr.  J.  Fawcett  Rapp's  speed  hydro- 
plane "Elmara  V"  won  the  race.  Her 


and  the  time  by  no  means  represents 
the  best  she  can  do.  It  seems  that  just 
at  the  time  the  owners  of  the  model 
power  boats  want  them  to  perform  their 
very  best,  they  slack  off  and  make  a 
very  poor  showing. 

Mr.  Harry  Johnson's  boat  "Ex  Cali- 
bur"  came  very  near  winning  the  cup. 
She  had  covered  two  continuous  laps 
at  a  speed  of  IS  seconds  per  lap,  and 
at  the  beginning  of  the  third  lap  she 
burst  into  a  marvelous  speed.  Mr. 
Yates,  who  was  the  official  timekeeper, 
had  timed  her  for  six  seconds  for  three- 
quarters  of  the  third  lap.  At  the  very 
moment  when  it  looked  as  if  the  third 


ers  were  each  given  a 
half  an  hour  to  make 
their  boats  cover  the  re- 
quired distance.  The 
boat  that  made  the 
three  laps  with  the  low- 
est total  of  seconds  was 
the  winner.  Thus,  a 
boat  making  three  laps 
with  15  seconds  for  the 
first,  1 2  seconds  for  the 
second  and  11  seconds 
for  the  third,  which 
would  produce  a  total 
of  38  seconds,  would 
win  over  a  boat  that 
made  toe  three  laps  at 
IS  seconds  a  lap,  giv- 
ing a  total  of  45  sec- 
onds. 

The  rules  stated  that  it  was  not 
necessary  to  make  three  continuous 
laps.  Time  could  elapse  between  the 
laps,  providing  they  were  all  run  off 
within  the  half  hour  allowed.  None 


Some  of  the  boats  and  running  equipment.  The  center  oval  shows  an  exciting 
moment  during  the  races.    Mr.  Rapp's  boat  stalled  on  the  third  lap  with  24 

seconds  to  finish 

time  was  15  seconds,  17  seconds  and 
24  seconds,  for  the  first,  second  and 
third  laps,  respectively.  This  gave 
"Elmara  V"  a  total  of  56  seconds.  The 
boat  was  not  making  her  usual  speed 


lap  was  to  be  made  in 
record  time,  a  small 
piece  of  wood  fouled 
her  propeller  and  stall- 
ed the  engine.  Further 
efforts  were  made  to 
coax  "Ex  Calibur"  into 
making  the  third  lap, 
but  she  suffered  such 
severe  strain  owing  to 
her  accident,  that  this 
could  not  be  done  with- 
in the  time  allowed. 

"Whiz  Bang,"  a  boat 
owned  by  Mr.  Clarence 
Johnson,    refused  to 
l  unction  properly  after 
many  attempts  to  make 
her  do  so.   "Bo-Bo,"  a 
neat  little  craft  owned 
and  operated  by  Matthew  Bolles,  had 
a  cranky  power  plant  and  although  her 
owner  made  a  desperate  effort  to  put  her 
into  running  order,  she  only  made  one 
lap  successfully.    (Contd.  to  ixiee  132 1 
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Adjusting  and  Flying  Model  Airplanes 

By  H.  C.  Ellis 


A  great  deal  of  success  in  flying 
models  depends,  as  in  full-sized  ma- 
chines, in  thoroughly  understanding  the 
principles  under  which  they  operate.  It 
takes  practice  to  acquire  the  feel  and 
balance  of  the  machines;  so  is  the  case 
in  flying  model  aeroplanes;  their  prin- 
ciples of  operation  should  be  well  un- 
derstood to  secure  good  results.  It  is 
practice  that  helps  in  everything;  build- 
ing and  flying  model  airplanes  is  no 
exception  to  the  rule.  Once  you  under- 
stand the  principles  of  model  flying  you 
will  never  lose  interest,  it  is  so  fasci- 
nating and  its  possibilities  so  varied 
and  interesting.  Almost  every  time  you 
fly  a  model  you  learn  something  new, 
and  every  success  or  failure  teaches  its 
lesson  to  the  observant  experimenter. 

Take  care  to  see  that  everything  is 
constructed  exactly  as  indicated,  if 
building  from  plans.  See  that  all  planes 
are  true  and  parallel  to  one  another, 
all  rudders  and  stabilizing  surfaces 
straight.  Holding  the  model  balanced 
in  the  right  hand  throw  it  steadily  hori- 
zontally against  the  wind.  Adjust  as 
explained  below  until  it  will  glide  on  a 
level  keel  to  the  ground. 

To  test  the  model,  first  wind  its  motor 
up  about  half  the  number  of  revolu- 
tions ordinarily  used  and  then  launch 
from  the  hand  against  the  wind,  being 
careful  to  observe  its  action,  so  as  to 
adjust  it  accordingly. 

If,  after  leaving  the  hand,  the  model 
exhibits  a  tendency  to  dive;  it  shows 


The  manufacture  of  scale 
models  for  instruction 
purposes  is  an  industry 
of  some  importance.  Be- 
low, workmen  are  shown 
putting  finishing  touches 
on  miniature  D.  H.  4 
and  Nieuport  airplanes 


that  it  is  head  heavy;  that  is  to  say, 
there  is  not  enough  lift  in  front.  This 
is  easily  corrected  by  sliding  the  main 
plane  forward  to  increase  the  lift  in 
front. 

If,  on  the  other  hand,  the  model 
climbs  too  much,  it  shows  that  it  is 
tail  heavy,  in  which  case  just  the  re- 
verse procedure  is  used — i.  e.,  shifting 
the  main  plane  back  to  increase  the  lift 
in  the  back.  Putting  a  small  weight 
either  in  the  front  or  back,  as  the  case 
requires,  will  help,  but  is  not  advisable 
if  shifting  the  plane  will  give  the  re- 
quired balance. 

If  the  model  tips  over  sideways, 
either  to  the  right  or  left,  it  is  probably 
due  to  the  torque  or  twisting  tendency 
of  the  propeller  or  faulty  alignment  of 
the  main  planes,  tailplane  or  rudder,  or, 
in  the  case  of  a  double  propeller  ma- 
chine, one  propeller  being  wound  up 
more  than  the  other.  This  last  cannot 
be  the  fault  if  a  double  winder  is  used, 
as  both  propellers  are  turned  the  same 
number  of  revolutions. 

To  correct  this  tipping  and  swerving 
sideways  it  is  only  necessary  to  increase 
the  angle  of  the  main  plane  on  the  side 
that  the  model  tips  over  or  swerves. 
This  is  done  by  bending  the  rear  corner 
of  the  low  wing  down  and  bending  the 
rear  corner  of  the  opposite  wing  upward 
a  bit.  This  corresponds  to  warping  the 
planes  in  a  large  machine.  Adjust 
rudder  to  turn  machine  to  the  other  side. 
If  these  few  simple  rules  and  instruc- 


tions are  studied  and  followed  out  you 
will  soon  grasp  the  principles  of  model 
flight  and  there  should  be  no  limit  but 
the  reader's  mechanical  skill  to  the 
varied  and  interesting  models  one  can 
construct  and  fly  with  perfect  success. 


LIB- 


TWENTY-FOUR-CYLINDER 
ERTY  ENGINE 
4S  a  result  of  experimental  work  at 
l\  McCook  field,  a  24-cylinder  en- 
J.  JLgine,  built  largely  of  Liberty  12 
engine  parts,  has  been  successfully 
completed.   But  few  changes  were  nec- 
essary, these  being  in  the  crank  case 
and  connecting  rod  construction.  The 
figures  given  were  furnished  by  the 
Army  Air  Service: 

Horse  Power  (Normal) 

Liberty  24 ...  673     Liberty  12 ...  400 

Pounds  Per  H.  P.  (Dry) 
Liberty  24...  1.97    Liberty  12. .  .2.11 
Gas  Consumption  (Pounds)  Per  H.  P. 
an  Hour 

Liberty  24... 0.55     Liberty  12. .  .0.51 

An  engine  of  this  power,  if  run  at 
the  normal  speed,  would  permit  the  use 
of  a  comparatively  large  slow-speed 
propeller  without  gear  reduction,  thus 
increasing  propeller  efficiency. 


The  first  air  delivery  of  late  mail 
for  outgoing  ocean  liners  was  ingeni- 
ously accomplished  recently  when  the 
pilot  of  a  flying  boat  dropped  a  pouch 
on  the  White  Star  liner  Adriatic.  The 
feat  was  successful  despite  adverse 
weather  conditions  and  a  heavy  sea 
and  the  ship  was  reached  an  hour  and 
a  half  after  it  had  left  port. 


Practically  all  leading  air- 
planes have  been  repro- 
duced in  model  form.  In 
the  group  at  the  left, 
there  is  an  early  Wright, 
a  Handley-Page,  Sopwith 
triplane,  D.  H.  4.,  Nieu- 
port biplane  and  others 
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THE  experienced  motorist  will 
always  seek  the  cause  for  any 
strange  noise  in  the  car  motor. 
A  most  common  noise  is  "knocking," 
a  sharp  metallic  clank  easily  noticed 
by  even  the  untrained  ear.  The  causes 
are:  Running  with  spark  lever  too  far 
advanced  with  engine  at  full  load,  too 
rich  mixture,  carbon  deposits,  loose 
valve  tappets  or  loose  bearings  at  crank- 
shaft, either  at  the  main  bearings 
where  the  shaft  revolves  in  the  crank- 
case  or  at  the  connecting  rod  journals. 
Sometimes  loose  wrist-pin  bearings 
cause  noise.  If  a  motor  has  a  tendency 
to  heat  up  abnormally  and  knocks  only 
after  it  has  been  run  a  while,  this  is 
usually  caused  by  excessive  deposits 
of  carbon.  Loose  valve  operating  me- 
chanism causes  a  clicking  noise  and  is 
not  so  sharp  as  the  knocking  caused 
by  loose  bearings. 

A  loose  connecting  rod  bearing  makes 
a  clattering  noise  that  increases  with 
the  speed  and  is  especially  noticeable 
if  the  cylinders  are  short  circuited  in 
turn.  The  knock  occurs  twice  each 
revolution  of  the  crank  shaft.  With 
the  bottom  of  the  crank  case  removed 
as  shown  at  Fig.  1,  it  is  very  easy  to 
determine  which  bearings  are  loose. 

There  is  nothing  so  important  as  the 
proper  taking  up  of  motor  bearings 
when  necessary.  It  has  been  noted  that 
many  automobile  motors  have  been 
seriously  damaged  through  carelessness 
of  operators  in  doing  this  work.  Bear- 
ings should  not  be  allowed  to  run  loose 
for  any  length  of  time.  When  the 
pounding  is  first  noticed  time  should  be 
taken  to  properly  take  up  the  bearing. 
If  the  bearing  is  allowed  to  pound  it 
will  not  only  flatten  the  crank  pin  (un- 
der which  condition  it  is  impossible 
to  fit  a  new  bearing  to  operate  satis- 
factorily without  trueing  the  shaft), 
but  it  is  destructive  to  the  entire  en- 
gine. 

Connecting  Rod  Big  Ends 
Fitting  and  adjusting  rod  bearings, 
especially  those  at  the  crank  pin  end, 
is  one  of  the  operations  that  must  be 
performed  several  times  a  year  if  a 
car  is  used  to  any  extent.  The  com- 
mon form  of  connecting  rods  in  gen- 
eral use  is  known  as  the  marine  type 


and  is  clearly  shown  at  Fig.  2.  In  this 
one  or  two  bolts  are  employed  at  each 
side  and  the"  cap  must  be  removed  en- 
tirely before  the  bearing  can  be  taken 
off  of  the  crank  pin.  The  tightness  of 
the  brasses  around  the  crank  pin  can 
never  be  determined  solely  by  the  ad- 
justment of  the  bolts,  as  while  it  is  im- 
portant that  these  should  be  drawn  up 
as  tightly  as  possible  the  bearing  should 
fit  the  shaft  without  undue  binding, 
even  if  the  brasses  must  be  scraped  to 
insure  a  proper  fit.  The  marine  form 
of  connecting  rod  usually  has  a  num- 
ber of  liners  or  shims  interposed  be- 


necting  rod  arrangement  are  shown  at 
Fig.  2.  In  the  example  at  the  top  of 
the  illustration,  one  connecting  rod  has 
a  forked  end  which  encircles  the  main 
crank  pin  bushing.  These  ends  are  of 
the  usual  marine  type,  straddling  the 
big  end  of  the  other  rod  which  is  free 
to  oscillate  on  the  crank  pin  bushing. 
Care  must  be  taken  to  fit  rod  A  in  such 
a  manner  that  it  will  be  clamped  tight- 
ly around  the  end  of  the  main  crank 
pin  bushing  so  that  member  will  move 
in  unison  with  rod  A.  The  method 
outlined  in  the  other  view  uses  a  master 
or  main  rod  of  the  conventional  pat- 
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Fig.  1.  Bottom  half  removed  from  four-cylinder  automobile  engine  to  expose 

connecting  rods 


tween  the  top  and  lower  portions  of 
the  rod  end  and  these  may  be  reduced 
in  number  when  necessary  to  bring  the 
brasses  closer  together. 

On  the  new  eight  and  twelve  cylinder 
V  type  engines  which  are  fitted  on  sev- 
eral models  of  modem  cars,  the  con- 
necting rod  design  is  different  from 
that  ordinarily  used,  as  it  is  always 
necessary  to  have  two  rods  working 
from  the  same  crank  pin.  The  con- 
struction follows  very  closely  that  used 
in  motorcycle  engines  of  the  two- 
cylinder  V  form.  Two  methods  of  con- 


tern,  excepting  that  a  slotted  boss  is 
forged  on  one  side  of  the  connecting 
rod  to  take  the  lower  end  of  the  short 
rod  which  hinges  on  a  suitable  bearing 
pin.  The  crank  pin  bearing  works  in 
connection  with  main  rod  just  as  in  a 
four-cylinder  engine,  and  the  point  to 
be  watched  for  wear  is  at  the  hinge 
where  the  short  rod  fastens  to  the  main 
member.  The  same  method  of  fitting 
brasses  to  be  described  in  connection 
with  the  conventional  forms  of  bear- 
ings apply  just  as  well  to  the  special 
type,  though  somewhat  greater  care  will 
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be  necessary  in  fitting  the  yoke  or 
forked  end  rod  construction  than  is  re- 
quired with  the  simpler  bearing  sub- 
ject to  wear  only  at  its  inner  periphery. 
If  the  depreciation  is  at  all  pronounced, 
bearings  in  rods  of  the  "scissors"  or 
forked  type  should  be  replaced  with 
new  ones. 

To  Tighten  Big  End  Bearings 

When  the  bearings  have  become  loose 
from  wear  but  are  not  damaged  from 
lack  of  oil  or  from  actual  cutting  and 
the  bearing  surface  is  smooth  it  is  only 
necessary  to  tighten  it.  After  removing 
the  nuts  (a  special  socket  wrench  may 
be  obtained  to  fit  these  nuts)  and  tak- 
ing the  bearing  cap  off,  the  condition 
of  the  bearing  may  be  determined.  If 


against  the  metal.  This  will  have  a 
tendency  to  press  out  slight  inequalities 
and  will  loosen  the  bearing  slightly. 
The  motor  should  then  be  turned  over 
by  the  crank  or  fly  wheel  if  that  mem- 
ber is  exposed.  By  rocking  it  back 
and  forth  over  center  you  can  determine 
if  bearing  is  too  tight  by  the  resistance 
it  offers,  or  if  too  loose  it  can  be  de- 
tected by  working  the  connecting  rod 
back  and  forth.  When  trying  a  bear- 
ing the  bolts  should  always  be  drawn 
up  tightly.  If  bearing  is  found  too 
tight  replace  enough  shims  to  make  it 
right 

Never  loosen  up  a  bearing  by  loosen- 
ing the  nuts — if  bearing  is  too  tight  in- 
sert another  layer  of  shims  until  the 
proper  fit  is  obtained.  When  the  proper 


bushing  at  the  upper  end  in  some  types. 
In  others,  the  wrist  pin  is  clamped  to 
the  rod.  The  bushings  are  usually  of 
the  solid  form  and  no  compensation  is 
possible  for  depreciation  except  re- 
newal. A  few  engines  have  a  split 
bushing  that  can  be  clamped  around 
the  wrist  pin  by  a  suitable  bolt  in  the 
upper  rod  end.  Even  though  the  bear- 
ing is  much  less  in  area  than  at  the 
big  end,  it  has  a  rocking  or  oscillating 
motion  and  does  not  wear  out  as  soon 
as  the  lower  ones.  While  wrist  pins 
are  usually  made  of  very  tough  steel, 
case-hardened  with  the  object  of  wear- 
ing out  an  easily  renewable  bronze 
bushing  in  the  upper  end  of  the  con- 
necting rod  rather  than  the  wrist  pin,  it 
sometimes  happens  that  these  members 
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Fig.  2.  Connecting  rods  for  the  usual  type  of  engine  shown  at  left  and  for  V  type  outlined  at  right 


smooth,  it  may  be  placed  back  again 
after  removing  some  of  the  metal  shims 
from  each  side.  These  shims  consist  of 
a  number  of  thin  pieces  of  metal  which 
may  be  separated  until  the  desired 
thickness  is  secured.  Good  judgment 
should  be  used  as  to  the  thickness  taken 
off  and  also  that  the  same  amount  is 
removed  from  each  side.  Be  sure  to 
place  the  caps  back  the  same  way  they 
came  off.  Serious  consequences  might 
result  if  bearing  caps  were  changed  or 
turned  around. 

After  bearing  has  been  set  up  and 
nuts  drawn  up  tight,  take  a  hammer 
and  a  block  of  wood  and  pound  the 
lower  part  against  the  shaft  Be  care- 
ful not  to  hammer  directly  against  any 
of  the  parts  or  bolts,  or  injure  the  small 
pipe  in  lower  cap,  but  use  the  wood 


fit  is  secured  the  bearing  should  not 
bind,  but  it  should  offer  some  resistance 
when  the  crank  shaft  is  turned.  When 
the  bearing  is  properly  fitted  put  in  new 
cotter  pins  that  fit  the  holes  snugly. 
Do  not  back  up  the  nut  to  line  up  the 
cotter  pin  hole.  If  it  is  not  in  line 
when  nut  has  been  tightened  securely 
remove  the  nut  and  file  the  face  slight- 
ly. Before  engine  is  run,  thoroughly 
oil  all  bearings.  Put  a  fresh  supply 
of  oil  in  the  crank  case  and  run  motor 
slowly  and  watch  it  carefully  for  a  few 
hours,  or  until  satisfied  that  the  bear- 
ings have  been  properly  fitted  and  do 
not  overheat 

Wrist  Pin  End  of  Rod 

A  connecting  rod  is  a  double  end 
proposition  as  there  is  a  small  bearing 


will  be  worn  so  that  even  the  replace- 
ment of  a  new  bushing  in  the  connect- 
ing rod  will  not  reduce  the  lost  motion 
and  attendant  noise  due  to  a  loose 
wrist  pin.  The  only  remedy  is  to  fit 
new  wrist  pins  to  the  piston.  Where 
the  connecting  rod  is  clamped  to  the 
wrist  pin  and  that  member  oscillates 
in  the  piston  bosses  the  wear  will 
usually  be  on  bronze  bushings  which 
are  pressed  into  the  piston  bosses. 
These  are  easily  renewed  and  after  run- 
ning a  reamer  through  them  of  the 
proper  size  no  difficulty  should  be  ex- 
perienced in  replacing  either  the  old 
or  a  new  wrist  pin  depending  upon  the 
condition  of  that  member.  Where  the 
wrist  pin  oscillates  directly  in  the 
bosses  of  an  iron  or  aluminum  piston 
and  these  wear,  the  only  remedy  is 
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reaming  out  the  worn  bosses  and  fitting 
over-size  wrist  pins. 

Fitting  New  Brasses 

In  fitting  new  brasses  there  are  two 
conditions  to  be  avoided,  these  being 
outlined  at  Fig.  2,  C  and  D.  In  the 
case  shown  at  C  the  light  edges  of  the 
bushings  are  in  contact,  but  the  con- 
necting rod  and  its  cap  do  not  meet 
When  the  retaining  nuts  are  tightened 
the  entire  strain  is  taken  on  the  com- 
paratively small  area  of  the  edges  of 
the  bushings  which  are  not  strong 
enough  to  withstand  the  strains  exist- 
ing and  which  flatten  out  quickly,  per- 
mitting the  bearing  to  run  loose.  In 
the  example  outlined  at  D  the  edges  of 


solidly  in  their  proper  position  and  that 
they  are  not  raised  by  any  burrs  or 
particles  of  dirt  under  the  head  which 
will  flatten  out  after  the  engine  has 
been  run  for  a  time  and  allow  the  bolts 
to  slack  off.  Similarly,  care  should 
be  taken  that  there  is  no  foreign  matter 
under  the  brasses  and  the  box  in  which 
they  seat  or  that  no  burrs  exist  on  the 
edges.  To  guard  against  this  the  bolts 
should  be  struck  with  a  hammer  several 
times  after  they  are  tightened  up,  and 
the  connecting  rod  can  be  hit  sharply 
several  times  under  the  cap  with  a 
wooden  mallet  or  lead  hammer.  It  is 
important  to  rivet  the  brasses  in  place 
to  prevent  movement  as  lubrication  may 
be  interfered  with  if  the  bushing  turns 


BELT  GLUE 

A GLUE  for  belts  can  be  prepared  as 
follows:  Soak  50  parts  by  weight 
of  gelatine  in  water,  pour  off  the  excess 
of  water  and  heat  on  the  water  bath. 
With  good  stirring,  add,  first,  5  parts 
by  weight  of  glycerine,  then  10  parts  by 
weight  of  turpentine  and  5  parts  by 
weight  of  linseed  oil  varnish  and  thin 
with  water  as  required.  The  ends  of  the 
belts  to  be  glued  are  cut  off  obliquely 
and  warmed ;  then  the  hot  glue  is 
applied,  and  the  united  parts  are  sub- 
jected to  strong  pressure,  allowing  them 
to  dry  thus  for  twenty-four  hours  before 
the  belts  are  used. 
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Fig.  3.   Diagrams  outlining  precautions  to  be  taken  in  fitting  brasses  to  connecting  rod  big  ends 


the  brasses  do  not  touch  when  the  con- 
necting rod  cap  is  drawn  in  place. 
This  is  not  good  practice,  because  the 
brasses  soon  become  loose  in  their  re- 
taining member.  In  the  case  outlined 
it  is  necessary  to  file  off  -the  faces  of 
the  rod  and  cap  until  these  meet,  and 
to  insure  contact  of  the  edges  of  the 
brasses  as  well.  In  event  of  the  brasses 
coming  together  before  the  cap  and  rod 
make  contact,  as  shown  at  C,  the  bear- 
ing halves  should  be  reduced  at  the 
edges  until  both  the  caps  and  brasses 
meet  against  the  surfaces  of  the  liners 
as  shown  at  A,  Fig.  3. 

Before  assembling  on  the  shaft  it  is 
sometimes  necessary  to  fit  the  bearings 
by  scraping.  It  is  apparent  that  if  the 
crank  pins  are  not  round  no  amount 
of  scraping  will  insure  a  true  bearing. 
A  point  to  observe  is  to  make  sure  that 
the  heads  of  the  bolts  are  imbedded 


round  and  breaks  the  correct  register 
between  the  oil  hole  in  the  cap  and 
brasses. 

Care  should  be  taken  in  screwing  on 
the  retaining  nuts  to  insure  that  they 
will  remain  in  place  and  not  slack  off. 
Spring  washers  should  not  be  used  on 
either  connecting  rod  ends  or  main 
bearing  bolts,  because  these  sometimes 
snap  in  two  pieces  and  leave  the  nut 
slack.  The  best  method  of  locking  is 
to  use  well-fitting  split  pins  and  cas- 
tellated nuts. 

(To  be  continued) 


Among  the  Alloys  for  bearings  is 
the  following: — Cadmium,  45  per 
cent;  zinc,  45  per  cent;  antimony,  10 
per  cent.  This  has  a  very  low  coeffi- 
cient of  friction  and  casts  well. 


An  easy  test  for  carburetor  adjust- 
ment may  be  made  by  pressing  down 
on  the  air  valve  while  the  engine  is  run- 
ning throttled  down.  A  slight  pressure 
should  not  change  the  engine  speed,  but 
a  greater  pressure  will  stall  it  if  the 
mixture  is  correct.  If  the  engine  stalls 
with  a  slight  pressure,  the  mixture  is  loo 
lean.   

In  the  absence  of  any  reliable  horse- 
power rating  for  motorcycle  engines, 
and  having  instanced  the  unsuitability 
of  existing  formulas  in  determining  the 
horsepower  of  such  high-speed  engines, 
the  Motorrycle  (English)  recommends 
that  100  cubic  centimeters  be  regarded 
as  one  horsepower.  Thus  the  popular 
350  cubic  centimeter  and  500  cubic 
centimeter  cycle  power  plants  would  be 
rated  at  3Vfc  and  5  horsepower  respec- 
tively. This  simple  rating  can  also  be 
successfully  applied  to  small  cars. 
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Construction  of  a  Mechanical  Vacuum  Cleaner 


THE  vacuum  cleaner  has  become 
a  household  necessity  in  the  com- 
paratively few  years  which  have 
elapsed  since  it  was  first  introduced. 
Starting  with  the  type  which  consisted 
of  a  heavy  vertical  case  containing  one 
or  more  suction  pumps,  operated  by  an 
electric  motor,  where  the  cleaning  was 
done  by  attaching  lengths  of  air  hose 
to  the  stationary  pump,  there  has  been 
a  constant  improvement  in  the  way 
of  increased  portability  and  reduced 
weight,  and  the  present  style  of  domes- 
tic cleaner  leaves  little  to  be  desired. 
The  modern  cleaner  consists  of  a  small 
exhaust  fan  connected  directly  on  the 
shaft  of  an  electric  motor.  This  is  en- 
closed in  an  aluminum  case  provided 
with  a  broad  nozzle,  in  which  is  a  re- 
volving bristle  brush,  and  a  slot  of  nar- 
row width,  which  travels  close  to  the 
carpet  or  other  surface  to  be  cleaned. 
The  dust,  etc.,  is  stirred  up  by  the 
brush,  and  sucked  into  the  slot,  and  so 
through  the  fan  into  a  long  bag  of  silk 
or  other  close  woven  fabric.  For  those 
whose  residences  are  provided  with 
electric  current,  a  cleaner  of  this  sort 
leaves  little  to  be  desired,  but  some  still 
lack  this  convenience,  and  it  is  for  their 
benefit  that  the  following  description 
of  a  mechanically  operated  cleaner  is 
given.  To  bring  the  construction  of  the 
machine  within  the  scope  of  the  average 
home  workshop  or  den,  the  machine  is 
built  largely  of  white  pine  which  is 
light,  and  easily  worked,  and  can  be 
obtained  from  the  scrap  heap  of  any 
pattern  shop.  The  majority  of  the 
metal  work  can  be  done  with  an  ordi- 
nary bench  vise  and  bench  drill  or  even 
a  breast  drill,  while  if  the  reader  pos- 
sesses a  wood  lathe  or  engine  lathe, 
the  whole  machine  can  be  easily  con- 
structed at  home. 

The  photographs  shown  are  pictures 
of  the  cleaner  made  by  the  writer,  and 
are  used  as  illustrations  for  construc- 
tion in  preference  to  line  drawings  ex- 
cept in  four  or  five  cases.  As  the  fan, 
which  by  its  rotation  produces  the 
vacuum,  is  the  most  important  part  of 
the  machine,  and  probably  the  most 
difficult  part  to  construct,  we  will  con- 
sider it  first.  Figure  No.  1  shows  the 
fan  (A)  removed  from  the  case  together 
with  one  side  of  the  fan  box.  It  con- 
sists of  a  round  disc  of  1/32-in.  sheet 
brass,  5  inches  in  diameter.  This  is 
cut  from  stock,  either  on  a  metal  work- 
ing lathe,  or  by  marking  a  centre  and 
scribing  a  circle  of  the  required  size. 
The  disc  is  then  cut  out  along  the  line 
with  heavy  tinners'  shears,  the  rough 
edges  being  smoothed  off  with  a  file  so 
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that  a  true  circle  is  formed.  The  disc 
must  be  perfectly  flat,  and  if  bent  in 
cutting,  must  be  hammered  out  level. 
A  }i-in.  hole  is  now  drilled  in  the  ex- 
act centre  of  the  disc,  a  smaller  hole, 


The  finished  vacuum  cleaner  in  use 

say  %-in.,  being  drilled  first  as  a  guide. 

The  hub  on  which  the  disc  revolves 
is  shown  in  Fig.  2,  and  is  1  in.  long 
and  in.  outside  diameter  with  an 
1%-in.  flange  at  one  end.  The  writer 
was  fortunate  enough  to  find  a  portion 
of  an  old  "floor  push,"  such  as  is  used 


Fig.  l. 


to  operate  an  electric  bell  or  buzzer 
from  the  dining  room  to  the  kitchen, 
which  was  just  the  right  size  for  this, 
when  the  hole  through  the  centre  was 
bored  out  to  %  of  an  inch.   To  assem- 


ble, a  piece  of  round  iron  rod,  a  trifle 
less  than  )£  in.,  was  set  vertically  in 
a  vise  and  the  disc  set  upon  it,  together 
with  the  hub  so  that  the  flange  of  the 
latter  rested  on  the  disc.  The  hub  and 
disc  were  sweated  together  with  solder 
to  anchor  them,  and  men  removed  from 
the  bar  and  permanently  connected  with 
three  8-32  round  head  iron  machine 
screws  driven  through  flange  and  disc, 
the  screw  heads  being  on  the  flange 
side.  An  8-32  brass  nut  is  then  run 
on  each  of  the  protruding  ends  of  the 
screws  and  screwed  up  tight,  and  then 
sweated  with  solder.  The  balance  of 
the  screw  is  cut  off  flush  with  the  nut. 
The  fan  has  twelve  vanes  or  blades, 
which  are  cut'  from  a  sheet  of  No.  22 
brass,  1£4  in-  wide. 

Each  blade  is  2%  in.  long  and  is 
shaped  as  shown  in  Fig.  3.  Having 
cut  the  twelve  pieces,  they  are  stacked 
up  with  the  edges  even  and  clamped 
together  in  a  vise.  All  the  edges  are 
now  trued  up  with  a  file  and  the  round- 
ed corner  filed  to  shape.  The  pack  is 
now  reversed  in  the  vise,  and  the  two 
lugs  are  formed  by  making  cross  cuts 
with  a  hack  saw  to  the  required  depth, 
and  cutting  away  the  surplus  metal 
either  by  chipping  with  a  sharp  cold 
chisel  and  filing,  or  by  filing  alone. 

The  stack  is  now  removed  from  the 
vise, "separated  and  each  blade  is  then 
clamped  and  the  lugs  bent  over  at  right 
angles,  even  with  the  bottom  of  the 
blade.  Care  should  be  taken,  however, 
not  to  bend  them  so  sharply  as  to  crack 
the  brass:  A  circle  4  in.  diameter  is 
now  marked  on  paper  for  a  pattern,  and 
each  blade  is  bent  in  a  curve,  corre- 
sponding to  an  arc  of  the  circle,  the 
lugs  being  on  the  inside  of  the  curve. 
The  iron  bar  is  again  set  upright  in 
the  vise,  and  after  the  circumference  of 
the  disc  has  been  spaced  off  into  twelve 
equal  parts  with  a  pair  of  dividers,  and 
radial  lines  drawn  from  each  point  to 
the  centre,  the  disc  with  its  hub  is  set 
on  the  bar,  and  the  blades  set  in  place, 
one  by  one,  using  the  lines  as  guides 
and  taking  care  to  have  all  blades 
equally  distant  from  the  centre.  The 
easiest  method  is  to  first  solder  each 
blade  in  place,  holding  it  with  pliers, 
and  then  fasten  it  permanently  with  a 
4-36  machine  screw  through  each  lug 
and  the  disc. 

It  is  very  important  that  the  fan 
should  be  equally  balanced  on  its  cen- 
tre, as  under  the  high  speed  of  rotation, 
any  eccentricity  would  soon  cause  it  to 
shake  itself  to  pieces.  Slight  inequal- 
ities in  weight  may  be  compensated  for 
by  a  drop  or  two  of  solder  on  the  light 
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side  of  the  fan.  The  spindle  of  the  fan 
is  a  piece  of  round  steel  rod  4^  in. 
long,  and  in  order  to  reduce  friction, 
each  end  of  the  shaft  is  cut  down  to 
5/32  in.  for  a  space  of  Y  in.,  the 
diameter  of  the  part  between  being 
1 1/32  in.  It  is  best  to  have  the  spindle 
made  up  at  a  machine  shop,  unless  one 
is  an  expert  with  a  machine  lathe. 

The  fain  is  now  set  on  the  spindle  so 
that  the  end  of  the  hub  is  Ya  in.  from 
one  end  of  the  shaft  proper,  and  is  se- 
cured in  place  with  an  8-32  iron  ma- 
chine screw,  driven  through  both  hub 
and  shaft,  and  locked  with  a  nut  on  the 
farther  side.  Fig.  4  shows  the  construc- 
tion of  the  fan  box  from  which  the  fan 
has  been  removed!  The  circular  shell 
(D)  is  made  from  a  block  of  pine,  2  in. 
thick  and  12  in.  square,  both  sides  of 
which  have  been  planed.  An  8-in. 
circle  is  marked  on  one  side  and  a  cir- 
cular block  of  that  size  is  cut  out  with 
a  band  saw.  The  block  is  then  screwed 
to  the  face  plate  of  a  wood  lathe,  and 
the  outer  circumference  turned  down  to 
1Y  in.,  while  the  centre  of  the  block 
is  cut  out  to  6  in.  inside  diameter,  mak- 
ing the  sides  of  the  shell  )4  in.  thick 
by  2  in.  deep. 

The  circular  cover  (C)  shown  in 
Fig.  1  should  also  be  turned,  from  J^- 
in.  stuff,  the  diameter  being  V/2  in. 
with  a  7/16  in.  hole  in  the  centre  for 
the  fan  shaft.  The  cover  for  the  other 
side  of  the  box  is  not  circular  but  comes 
to  a  square 
edge  on  one 
side,  tapering 
from  the  full 
diameter  of 
7  ]/2  in.  to  a 
width  of  5  in. 
on  the  square 
portion. 

This  cover 
must  be  cen- 
tered on  the 
lathe,  however, 
and  a  3J4  in. 
hole  turned 
out,  to  give  ac- 
cess to  the  air 
duct  which  is 
attached  to 
this  side.  The 

cross  bar  which  supports  the  inside  fan 
bearing  may  be  seen  crossing  this  hole, 
and  consists  of  a  piece  of  %-xa.  strap 
iron,  in.  wide  and  V/2  in.  long, 
which  is  screwed  to  the  edges  of  the 
shell  being  set  in  shallow  notches  to 
allow  the  cover  to  be  screwed  flat  on 
the  edge  of  the  shelL  The  bearing 
proper  (E)  is  a  piece  of  brass  Y  in- 
thick,  y*  in.  wide  and  1  in.  long,  which 
is  bored  to  receive  the  gudgeon  of  the 
spindle,  and  screwed  to  the  cross  bar, 
which  is  correspondingly  bored.  The 
block  (F),  which  forms  the  outlet  from 
the  fan  box,  is  part  of  the  piece  left 
over  when  the  8-in.  block  was  sawed 
out,  and  is  used  because  the  curve  cor- 


responds closely  to  that  of  the  shell. 

It  is  4  in.  long  by  3  in.  deep  and  2 
in.  thick  and  is  both  nailed  and  glued 
to  the  side  of  the  shell,  in  the  position 
shown.  When  in  place  a  1J4  in.  cir- 
cular opening  is  driven  through  both 


-2W 


Fan  Blade 


block  and  shell,  and  to  avoid  splitting 
either  it  is  best  to  drill  a  smaller  hole 
first  and  then  enlarge  it  to  the  required 
size  with  a  sharp  gouge. 

The  hole  should  be  a  true  circle  for 
at  least  one  inch  in  depth,  so  as  to  make 


Fig.  5 


Fig.  4 

an  air-tight  fit  with  the  metal  neck  of 
the  dust  bag. 

The  photograph,  Fig.  5,  shows  the 
arrangement  of  gears  by  which  the  fan 
is  driven.  A  cast-iron  pinion  {%  in. 
diameter,  #  in.  face,  20  pitch,  bore 
)£  in.)  is  reamed  out  a  trifle  and  driven 
on  the  end  of  the  fan  spindle  to  a  point 
Y  in.  from  the  end.  It  should  fit 
tightly  on  the  spindle.  The  gear  (G) 
which  drives  this  pinion  is  3J4  in. 
diameter  and  the  same  face  and  pitch" 
as  the  latter.  It  revolves  on  a  spindle 
V/t  in.  long  with  a  ^5 -in.  gudgeon 
at  each  end,  in.  long.  The  diameter 
of  the  spindle  will  be  Yt  in.,  as  stock 
gears  of  this  size  are  usually  so  bored, 


and  the  gear  will  have  a  J^-in.  hub  on 
one  side,  making  the  bore  %  in. 
through. 

The  gear  (G)  is  driven  on  the  spin- 
dle to  a  point  Y  in.  below  the  end  and 
a  lin.  pinion  of  the  same  face  and  pitch 
as  the  others  is  set  on  this  projecting 
end,  against  the  side  of  the  gear  (G), 
to  which  it  is  fastened  with  a  couple  of 
8-32  round  head  machine  screws.  The 
bearings  for  the  gears  are  made  as  fol- 
lows: Two  pieces  of  3-in.  pine  (GG) 
are  gotten  out,  3Y  in.  long  and  2%  in. 
high.  These  are  screwed  to  the  wooden 
cover  (C)  in  an  upright  position,  par- 
allel with  each  other,  the  inner  sides 
being  4Y  *n-  apart.   Two  6-in.  lengths 

of  Y  m-  by  H  m-  straP  i™0  *■*  now 
prepared  and  drilled  for  No.  8  wood 
screws  at  points  }i  in.  from  each  end. 
Two  pieces  of  3/16-in.  brass,  V/  in. 
lohg  by  Yi  'n-  wide,  are  prepared  and 
drilled  %  in.  from  each  end,  to  allow 
-  a    4-36  ma- 

chine screw  to- 
pass  through. 
One  of  these 
pieces  is  now 
screwed  at  the 
centre  of  each 
6-in.  strap. 
One  has  a 
5/32-in.  hole 
bored  in  the 
center  of  the 
brass  and 
through  the 
iron.   This  is 
the  bearing  for 
the  fan  spindle 
and  is  set  in 
i«  ks,  in  notches  cut 
in  the  wood  so  that  the  iron  is  flush 
with  the  top,  and  screwed  firmly  in 
place  with  1-in.  No.  8  wood  screws. 
The  bearing  must  be  adjusted  in  posi- 
tion so  that  the  fan  revolves  freely,  the 
shaft  being  in  the  centre  of  the  hole  in 
the  wooden  cover,  and  the  hole  in  the 
bearing  being  reamed  out  a  little  if 
necessary,  so  the  gudgeon  does  not  bind. 
The  bearing  for  the  gear  (G)  is  pre- 
pared the  same  way  as  the  other,  except 
that  the  hole  in  the  brass  is  for  a  J^-in. 
gudgeon. 

The  bearing  for  the  bottom  end  of 
the  spindle  of  (G)  is  a  brass  plate, 
Y%  in.  thick  and  2  ins.  long  by  1  in. 
wide,  which  is  screwed  to  the  face  of  the 
wooden  cover,  the  wood  being  bored  out 
to  accommodate  the  end  of  the  lower 
gudgeon. 

To  avoid  the  expense  of  unnecessary 
machine  work,  the  spindle  of  the  gear 
(G)  may  be  made  as  follows:  A  piece 
of  Yi  in.  round  iron  rod,  V/  ms-  long, 
with  a  smooth  surface  is  prepared  and 
the  ends  filed  square.  Take  a  center 
punch  and  make  a  dent  in  the  exact 
center  of  each  end,  and  start  the  hole 
with  a  No.  40  drill.  Next  take  a  %  in. 
drill  and  bore  a  hole  to  a  depth  of  Y 
in.,  keeping  the  drill  square  with  end. 
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Building  A  Two-Passenger  Seaplane 

By  Charles  E.  Muller 

Consulting  Aeronautical  Engineer 

Pierced  Spars  Not  Desirable. 


PART  4— METAL  FITTING  DE- 
TAILS AND  DEVELOPMENT 

THE  essential  considerations  on 
the  designing  or  in  the  adoption 
of  interplane,  landing  gear  or 
fuselage  fittings,  are  efficiency,  facili- 
ties of  manufacturing  and  the  attach- 
ment to  vital  components  without  weak- 
ening those  members.  Figs.  1,  2,  3,  6 
and  7  graphically  depict  the  evolution 
of  strut  fittings  from  the  crude  alu- 
minum alloy  (Fig.  3)  castings  to  the 
present  day  tendency  of  one  piece  die 
stamping,  similar  to  Fig.  7.  This  lat- 
ter method  will  ultimately  become  the 
standard  practice.  Considering  the 
engineering  value  in  design  that  may 
be  suggested  by  the  history  of  the  va- 
rious methods  of  fitting  construction, 
it  is  considered  pertinent  to  describe 
the  origin  and  special  considerations 
attached  to  their  use. 

Early  Wright  Fitting  Simple. 

Fig.  1  is  undoubtedly  the  first  prac- 
tical strut  fitting.  They  were  used  on 
the  early  Wright  machines  due  to  the 
necessity  of  a  flexible  attachment  to 
permit  the  warping  of  the  wings  for 
lateral  stability  of  the  Wright  machine 
up  to  1912.  These  fittings  were  crude 
possibly,  but  very  serviceable.  They  not 
only  permitted  a  ball  and  socket  strut 
movement  but  were  also  used  as  flying, 
landing  and  drift  wire  anchorages. 
These  will  be  described  more  fully  in 
proper  sequence.  Fig.  2  represents  the 
Curtiss  early  type  and  a  natural  intro- 
duction by  a  bicycle  and  motor  cycle 
expert.  The  cast  aluminum  alloy  fitting 
was  employed  by  many  amateurs  and 
some  factories  during  1911.  Strap  steel 
fittings,  such  as  shown  at  Fig.  5,  were 
much  in  evidence  at  Nassau  Boulevard 
and  at  Mineola,  L.  I.,  up  to  1912. 

The  14  cylinder  Gnome  Tractor  bi- 
plane designed  and  built  by  the  author 
in  1911  in  New  York  City  was,  it  is  be- 
lieved, the  first  machine  to  use  all  steel 
fittings.  These  were  made  of  mild 
sheet  steel  plates  with  "Shelby  Steel 
Tubing"  brazed  to  the  plates,  the  braz- 
ing material  forming  a  fillet  inside  and 
outside  of  the  joint.  The  fuselage  fit- 
ting, Fig.  IS,  was  given  a  severe  try 
out  on  this  machine,  proving  very  sat- 
isfactory. The  notching  of  the  longe- 
rons to  prevent  the  fitting  from  sliding 
originated  with  this  design  and  has 
proven  entirely  practical.  Owing  to  a 
bad  landing  in  a  side  wind  the  landing 
gear  was  badly  damaged  but  not  one 
of  the  fittings  failed.  Although  some 
of  the  landing  gear  strut  sockets  were 
damaged  they  were  straightened  out 
and  used  again. 


Fig.  8  shows  a  one-piece  sheet  steel 
fitting  riveted  parallel  to  the  longeron 
between  the  horizontal  and  the  vertical 
fuselage  struts.  Fig.  10  is  a  bent  steel 
plate  with  rectangular  tubing  welded 
on  for  sockets  and  held  in  position  by 
an  eye  bolt  which  surely  disqualifies 
it.  Any  fitting  that  pierces  the  wing 
beams  or  longerons,  thus  impairing  the 
strength,  should  be  eliminated  if  pos- 
sible. Hard  wood  blocks  glued  on 
these  components  and  wrapped  tightly 
with  linen  tape,  cemented  with  thick 
orange  shellac  or  hot  glue  has  never 
failed  to  strengthen  a  pierced  member 
when  this  construction  was  unavoid- 
able within  the  knowledge  of  the 
writer. 

A  method  extensively  employed  is 
to  imbed  the  fitting  bolts  half  their  di- 
ameter into  the  spars.  Extra  thick- 
ness is  given  the  spar  at  the  weakened 
point  or  hard  wood  blocks  are  attached 
by  marine  glue,  brads  and  doped 
linen,  compensating  for  material  dis- 
placed. The  Curtiss  method  at  the 
present  time  is  to  use  a  die  stamped 
one  piece  plate  fitting  with  integral  lugs 
for  truss  wires  and  to  hold  the  inter- 
plane strut  end  fitting  that  has  an  eye 
shank  welded  to  a  stamped  socket.  This 
plate  is  bolted  on  the  wing  spars  with 
four  bolts  imbedded  as  described  above. 

The  illustration  at  Fig.  11  is  that 
of  a  very  simple  one  piece  stamping 
with  a  90°  knee  bolt  (3/16  in.  drill 
rod)  that  holds  the  vertical  and  hori- 
zontal longeron  struts  in  place,  and 
also  may  be  used  to  tighten  the  cross 
sectional  wires.  The  fore  and  aft  diag- 
onal wires  are  also  anchored  on  this 
knee  bolt  but  require  turnbuckles.  The 
objections  to  this  method  are  that  in  a 
short  time  the  .wires  stretch,  some  more 
than  others,  also  that  it  is  necessary 
to  pierce  the  longerons  with  wood 
screws  or  bolts  to  hold  this  style  fitting 
from  slipping.  In  the  event  of  a  bad 
landing  it  is  almost  impossible  to  true 
up  the  fuselage  without  replacing  the 
wires.  For  this  reason  it  is  inadvisa- 
ble to  adopt  this  method  for  commer- 
cial machines.  It  was  used  on  the 
Hanriot  monoplane  and  also  on  some 
of  the  war  machines.  Its  advantages 
are  rapid  production,  quick  repairs 
and  economy,  and  as  the  life  of  an  air- 
plane at  the  front  was  variously  esti- 
mated at  from  6  to  40  hours,  a '  little 
distortion  of  the  body  was  compen- 
sated for  by  the  controls  when  possible 
rather  than  rebuilding  the  entire  ma- 
chine. 

The  diagram  at  Fig.  12  appears  to 
be  an  excellent  fuselage  fitting  meeting 


the  general  demands  consistently.  The 
horizontal  strut  is  held  by  a  socket 
formed  by  punching  and  turning  the 
tabs  outward,  the  vertical  strut  is  held 
in  position  by  the  bolts  that  hold  the 
wire  clips  for  the  wire  anchorages. 
These  bolts  also  serve  to  clamp  the  fit- 
ting to  the  longeron  preventing  slip- 
page and  are  obviously  adjustable. 

Best  for  Amateur  Production. 

The  fitting  at  Fig.  IS  is  undoubt- 
edly the  most  suitable  for  the  amateur 
with  limited  facilities,  as  the  plates 
can  be  roughly  shaped  by  a  cold  chisel 
and  finished  off  with  a  file.  By  drill- 
ing a  number  clamped  together  or 
punching  them  through  the  holes  in  one 
that  serves  as  a  template  the  work  will 
not  only  be  expedited  but  be  of  a  more 
uniform  character.  Satisfactory  eye 
bolts  may  be  purchased  or  high  grade 
steel  bolts  with  an  anchor  plate  as 
shown  id  Fig.  15-A  for  the  brace  wires 
or  the  inside  plate  of  this  fitting  may 
be  extended  as  shown  by  dotted  lines 
for  this  purpose. 

That  at  Fig.  14  is  a  combination  of 
Fig.  15  with  a  piece  of  Shelby  seam- 
less steel  tubing  formed  over  a  hard 
wood  block  to  dimension  taken  from 
Plate  Two,  landing  gear  strut  end  sec- 
tion, Fig.  Y-2.  This  tubing  may  be 
purchased  through  any  dealer  of  auto- 
mobile or  bicycle  tubing.  These  bolts 
also  serve  the  purpose  of  securing  the 
fuselage  struts  in  position. 

Control  Hinges  Simple. 

Figs.  5  and  6  are  representative  of 
the  control  hinges  and  are  so  simple 
that  they  require  no  further  explana- 
tion. A  very  simple  hinge  may  be 
made  by  using  a  20  gauge  plate  fash- 
ioned like  a  strap  hinge  (Fig.  25),  but 
instead  of  doubling  the  ends  carry  one 
thickness  above  and  one  below  the  at- 
tachment using  2x/%  inch  bolts  for 
clamping.  These  simple  control  hinge 
fittings  were  used  very  extensively  and 
satisfactorily  in  the  early  days,  even 
on  the  large  Farman  machines. 

The  fittings  at  Figs.  13  and  16  are 
simply  anchor  plates  for  the  brace 
wires  for  staying  the  wing  panels, 
which  are  technically  called  internal 
drift  wires.  Fig.  17  represents  the 
simplest  form  of  wing  spar  coupling 
in  which  20  gauge  steel  ferrules  are 
formed  and  butt  joint  welded,  lightened 
as  much  as  possible  by  drilling  or 
punching  and  driven  on  the  inside  ends 
of  the  wing  spars.  Fish  plates  are 
made  and  bolted  through  the  wing 
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spars.  By  offsetting  one  plate  on  each 
spar  they  will  assemble  easier.  These 
fish  plates  are  best  placed  above  and 
below  the  spar,  permitting  an  eye  bolt 
to  answer  for  locking  this  joint  and 
also  serving  the  additional  purpose  of 
handling  the  airplane  or  seaplane  by 
a  hoisting  cable  suspended  at  the  cen- 
ter of  gravity.  Fig.  18  represents  a 
practical  coupling  made  of  an  eye  plate 
extending  on  both  vertical  sides  of  the 
wing  spar  with  a  lug  plate  brazed  to 
the  eye  plates.  They  not  only  space 
these  plates  but  also  give  additional 
strength. 

A  y%  in.  pin,  Fig.  20,  is  usually 
secured  by  a  No.  10  wire  or  cotton  pin. 


of  stress  applied,  the  problem  is  easily 
solved  by  good  common  sense.  On  a 
machine  of  this  type  it  is  well  to  carry 
the  safety  factor  high,  at  least  12,  and 
safer  to  err  on  a  little  over  weight 
Even  steel  has  its  cross  grain  and  de- 
fects, also  it  is  affected  by  temperature 
and  by  the  strain  produced  by  bending 
and  other  operations.  In  very  high 
grade  steel  these  internal  strains  are 
neutralized  by  a  heat  treatment.  Avoid 
very  sharp  bends,  scratches  or  cuts. 
Sheet  steel  should  never  be  bent  over  a 
sharp  comer.  A  radius  equal  to  at 
least  twice  the  thickness  of  the  material 
should  be  used  at  all  bends.  Heating 
to  a  cherry  red  with  a  blow  torch  will 


may  be  butt  welded  by  the  oxy-acety- 
lene  process.  Fig.  24  depicts  the  flex- 
ible pulley  necessary  for  the  aileron 
control  wires  which  will  be  explained 
in  another  instalment.  If  a  paper  pat- 
tern be  cut  out  to  full  size  of  the  devel- 
opment then  bent  as  shown,  it  will  in- 
struct more  graphically  than  a  thou- 
sand words.  This  method  will  also 
suggest  at  once  that  used  with  other 
fittings.  The  aluminum  sheave  may 
be  made  from  a  casting  or  from  rolled 
bar  stock.  I  believe  that  fiber  board 
would  make  an  excellent  substitute 
barring  its  weight,  and  even  hard  wood 
has  been  used  by  experimenters  for 
pulleys. 


How  sheet  metal  fittings  are  developed  by  the  use  of  paper  patterns 


Fig.  20  is  the  Curtiss  method  used  on 
the  JN4  A,  B,  D,  and  H.  It  is  a 
very  practical  and  efficient  fitting,  but 
requires  much  skill  in  its  fabrication. 
The  prominent  feature  is  the  steel  tub- 
ing compression  strut  extending  from 
wing  spar  to  wing  spar,  taking  the  di- 
rect compression  stress  of  the  lower 
wings. 

Ikying  Out  Fitting  Blanks. 

A  careful  analysis  of  Plate  5  will 
show  the  method  of  laying  out  sheet 
steel  fittings,  which  is  a  very  simple 
matter.  There  are  many  calculations 
necessary  for  stress  allowance,  but  I 
feel  that  with  a  little  elementary  knowl- 
edge of  the  tensile  strength  of  the  steel 
used  and  the  appreciation  of  the  kind 


absolutely  prevent  accidental  fracture, 
faciliate  the  work  and  insure  keeping 
the  full  strength  of  the  material. 

The  development  at  Fig.  23  shows 
the  Control  Pylons  before  forming. 
These  are  usually  of  various  lenghts  in 
commercial  airplanes  due  to  the  move- 
ment of  control  surfaces  required  which 
varies,  but  this  one  is  made  universal; 
the  difference  in  movement  will  be 
compensated  by  changing  the  leverage 
at  the  controls  to  give  the  necessary 
movement.  A  little  study  of  the 
squares  in  the  diagram  will  suggest  to 
the  amateur  mechanic  the  method  used 
to  lay  out  these  curves  which  need  not 
be  rigidly  followed. 

The  base  plate  tabs  are  bent  while 
cherry  red  to  shape;  riveted  to  Pylon 
to  hold  it  in  shape,  then  brazed  or  it 


TENSILE  STRENGTH  OF  STEEL 


Tension  Ultimate 
Strength  lbs.  per 
sq.  in. 
45,000 
50,000 
60,000 
70,000 


Grades  of  Steel 

Extra  Soft  

Soft   

Medium   

Hard   

STEEL  CASTINGS: 

Soft    60,000 

Medium    72,000 

Hard    70,000  up 

Steel  Forging. . .     75  to  90,000 

Spring  Steel  101,000  to  135,000 

Tempered   130,000  to  200,000 

Vanadium  alloy, 

annealed    54,004  to  96,000 

Oil  tempered  125,000  to  250,000 


Compression 

16.000 
18,000-20,000 
22,000-40,000 


16,000 
18,000-20,000 

18,000 


Editor's  Note. — The  next  instalment 
of  this  series  will  describe  fully  the 
construction  of  the  fuselage  and  will 
show  two  forms,  one  suited  for  the 
5-cylinder  radial  motor  and  one  adapted 
to  a  modified,  popular  4-cylinder  car 
motor. 
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Where  the  Power  Goes 


THE  cost  of  motoring  would  be  de- 
creased by  a  substantial  amount  if 
it  were  possible  to  utilize  the  full  heat 
value  of  the  gasoline  put  in  the  fuel 
tank  and  lose  none  of  the  potential 
power  contained  therein.  A  motorist 
receives  a  return  of  but  20  per  cent  as 
engine  power  of  the  total  100  per  cent 
heat  value  of  the  fuel  at  the  tank.  If 
it  were  burned  under  a  steam  boiler 
and  steam  used  to  drive  the  automobile 
he  would  obtain  even  less  because  the 
heat  efficiency  of  a  steam  boiler  and 
engine  is  less  than  that  of  an  internal 
combustion  power  plant.  The  chart 
and  plan  view  of  the  typical  automo- 
bile chassis  herewith  give  a  good  idea 
of  how  the  heat  obtained  from  the  ex- 
ploded gas  is  dissipated  and  how  there 
are  further  losses  even  after  a  relatively 
small  proportion  is  converted  into  use- 
ful power. 

The  greater  part  of  the.  loss  takes 
place  in  the  conversion  of  heat  to  pow- 
er in  the  engine  cylinders.  There  is  an 
absorption  of  35.8  per  cent  in  the  water 
cooling  system  and  37.8  per  cent  is  lost 
through  the  heat  of  the  exhaust  gases 
and  direct  radiation  from  exhaust  mani- 
fold, pipe  leading  to  silencer  and  the 
muffler  itself.  Of  the  power  delivered 
by  the  engine  a  certain  amount  is  needed 
to  overcome  frictional  resistance  at  vari- 
ous points  as  indicated,  the  tires  and 
wheel  bearings  taking  some  power  and 
the  power  transmission  system  also  tak- 
ing toll  of  the  energy  passing  through 
it.  These  losses  are  unavoidable  and 
skillful  designing  is  necessary  to  se- 
cure even  the  efficiency  of  heat  utiliza- 
tion outlined  which  is  much  greater  in 


the  modern  automobile  than  it  was  in 
the  early  forms. 

The  figures  given  will  vary  with 
the  type  and  mechanical  condition  of 
the  automobile  mechanism.  Some  cars, 
in  which  lubrication  is  neglected  or 
showing  considerable  wear  at  essential 
points,  will  take  a  higher  friction  toll 
than  the  approximation  given.  A  poor 
carburetor  adjustment  will  lessen  the 
efficiency  of  the  engine  and  result  in 


loss  of  potential  heat  units.  Even  such 
a  common  thing  as  insufficiently  in- 
flated tires  will  increase  the  power  loss 
at  that  point. 


0tf> 
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EXTINGUISHING   SMALL  GAS- 
OLINE FIRES 

While  pure  sawdust  gives  excellent 
results  in  putting  out  a  small  gasoline 
fire,  a  mixture  of  10  pounds  of  bicar- 
bonate of  soda  with  12  pounds  of  clean 
sawdust  is  the  best  medium  to  have 
on  hand.  Have  the  sawdust  dry  and 
free  from  chips.  The  action  is  that 
the  sawdust  forms  an  air-tight  blanket 
as  it  floats  on  the  burning  liquid,  and 
at  the  same  time  the  heat  of  the  flame 
generates  carbonic  acid  gas.  This  gas, 
together  with  the  sawdust,  keeps  the 
oxygen  in  the  air  away  from  the  flame 
and  quickly  smothers  it. 


It  is  essential  to  have  the  engine 
warmed  thoroughly  before  starting  to 
adjust  the  carburetor,  the  motor  should 
be  run  so  it  is  hot  when  the  finishing 
touches  are  given.  An  engine  adjusted 
while  cold  will  not  develop  full  power, 
and  an  entirely  different  fuel  needle 
valve  setting  will  be  necessary  after  it 
heats  as  usually  the  gasoline  supply  can 
be  reduced,  this  resulting  in  increase  of 
power  and  gasoline  economy. 


Graphic  diagram  showing  how  heal  energy 
in  fuel  is  used  in  automobile 


When  you  have  the  time  study  your 
starting  and  lighting  system  carefully, 
using  your  instruction  book  as  a  guide. 
Gradually  the  uses  of  the  parts  and  the 
paths  of  the  currents  will  become  clear 
to  you.  Give  it  the  care  it  needs  and 
you  will  get  better  service  and  have  less 
trouble  in  the  end. 


Fron+  Wheal 
0.6% 


Loss  at 
Rear  Tires 
3.7% 


Excess  Power  for  Hills, e+c 


5.4% 


Plan  view  of  five  passenger  four-cylinder  automobile  showing  how  heat  units  obtained  by  combustion  of  fuel  in  engine  cylinders  are 
utilized  and  what  proportion  is  actually  employed  in  driving  the  car  when  it  is  run  at  a  rate  of  40  miles  per  hour  on  the  high  gear 
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THE  JUNIOR 
EXPERIMENTER 


A  Beginner's  Set  for  Navy  Code  Practice 

This  Receiver,  With  a  Small  Antenna,  Will  Tune  Above  1,500  Meters,  the 

W avelength  Used  for  Navy  Practice 


ON  October  5th  the  Naval  radio 
station  at  44  Whitehall  Street, 
New  York  City,  started  a 
nightly  transmitting  program,  follow- 
ing the  9  P.  M.  press  news,  to  give 
radio  experimenters  a  chance  to  prac- 
tice receiving  at  slow  speed.  The  set 
described  in  this  article,  used  with  a 


pieces,  or  wooden  discs,  fitted  into  the 
ends  of  the  tube,  may  be  fastened  with 
brass  screws  to  the  end  pieces. 

Slider  rods  of  3/16  x  3/16  in.  brass 
are  secured  to  the  end  pieces  by  means 
of  small  brass  wood  screws.  The  slid- 
ers are  square  brass  tubes,  1  in.  long. 
A  piece  of  spring  brass,  for  a  contact, 


paraffined  paper  sheets.  Alternate  tin 
foil  sheets  are  connected  together,  and 
leads  brought  out  to  shunt  the  phones. 
If  care  is  used  not  to  overheat  the  tin 
foil,  it  can  be  soldered  The  com- 
pleted condenser  is  set  into  a  place  cut 
out  in  the  under  side  of  the  block  and 
sealed  with  paraffin  or  sealing  wax. 


V 
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standard  short  or  long  range  antenna, 
will  copy  the  signals  at  a  distance  of 
several  hundred  miles.  It  is  also  a 
good  set  for  general  receiving  work, 
and  is  simple  enough  for  any  begin- 
ner to  operate. 

The  tuning  coil,  mounted  at  the  right 
of  the  base,  is  made  up  of  a  tube  6  ins. 
long  and  5  ins.  in  diameter,  wound  for 
5  ins.  with  No.  24  S.  S.  C.  wire.  Two 
methods  can  be  used  for  mounting  the 
tube — either  holes  can  be  drilled  with 
an  extension  bit  in  the  6  x  6  in.  end 


- — 


— - 
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is  soldered  to  each  one.  On  the  top  is 
soldered  a  flat  head  machine  screw,  to 
take  the  adjusting  knob. 

The  wiring  diagram  shows  that  one 
end  of  the  winding  is  brought  out  for 
connection  to  the  ground,  one  slider 
rod  to  the  antenna,  and  the  other  to 
the  detector.  Connections  should  be 
soldered  if  possible. 

Under  the  small  wooden  block,  be- 
side the  tuner,  a  fixed  condenser  is 
mounted.  This  consists  of  IS  sheets 
of  tin  foil,  2x1  in.,  separated  by 


Any  type  of  detector  may  be  used, 
though  the  one  illustrated  here  is  about 
the  easiest  to  construct.  A  \  l/t  in.  8-32 
screw  is  put  through  a  tight  fit  in  a 
brass  post.  For  convenience,  a  simple 
disc  of  bakelite  is  used  as  a  handle.  A 
short  piece  of  No.  30  copper  wire,  sol- 
dered to  the  screw,  acts  as  a  contact. 
Galena  or  ferron  will  give  good  results 
in,  this  detector. 

Telephones  of  1,000  or  2,000  ohms 
complete  the  set. 

(Continued  on  page  116) 
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A  Simple  Apparatus  for  Signalling  Under  Water 

By  Laverne  Yates 


THE  oscillator  and  microphone 
described  in  this  article  can  be 
used  for  transmitting  signals  un- 
der water  up  to  a  distance  of  forty 
feet.  Both  the  transmitting  and  re- 
ceiving stations  can  be  put  together  with 
a  few  odds  and  ends  that  are  generally 
found  around  the  amateur's  laboratory 
or  workshop. 

We  will  first  confine  our  attention  to 
the  oscillator.  An  examination  of  the 
drawing  shows  that  it  consists  primari- 
ly of  two  20-ohm  magnets  mounted  in 
a  tin  receptacle  In  the  writer's  case, 
the  receptacle  was  a  tin  can  in  which 
mechanic's  soap  is  sold.  The  can 
should  be  cleaned  out  nicely  and  wiped 
dry  to  prevent  it  from  rusting.  A  pair 
of  20-ohm  magnets  are  then  mounted 
on  the  cover  as  illustrated.  Owing  to 
the  depth  of  the  can,  it  will  be  neces- 
sary to  place  a  wooden  block  between 
the  magnets  and  the  cover.  The  hold- 
ing screws  pass  through  the  wooden 
block  and  screw  into  the  ends  of  the 
pole  pieces.  The  magnets  should  be  so 
mounted  that  the  opposite  end  of  the 
pole  pieces  come  within  %  in.  of  the 
bottom  of  the  can.  If  more  powerful 
magnets  can  be  obtained,  so  much  the 
better.  However,  magnets  with  too 
high  resistance  should  not  be  used. 

The  magnets  are  connected  in  series 
in  the  usual  manner  and  one  of  the 
free  terminals  is  soldered  to  the  inside 


of  the  can.  The  other  terminal  passes 
through  the  can  to  the  outside.  The 
hole  through  which  the  wire  passes 
must  be  made  perfectly  water  tight.  To 
do  this,  a  brass  bushing  is  first  soldered 
in  place.  In  this  a  circular  piece  of 
fibre  is  forced  with  a  hole  in  it  just 
large  enough  to  permit  the  passage  of 
the  wire.  After  the  wire  is  drawn 
through,  both  sides  of  the  fibre  bush- 
ing should  be  smeared  with  white  lead. 

A  strip  of  heavy  sheet  brass  about 
y2  in.  wide  is  then  bent  and  attached 
to  the  bottom  of  the  can  as  shown  in 
the  sketch.  The  screws  which  hold 
the  strip  in  place  should  be  covered 
with  a  drop  of  solder  to  prevent  water 
leakage.  The  remainder  of  the  work 
on  this  particular  part  is  clearly  shown 
in  the  drawings  and  the  author  does 
not  feel  it  necessary  to  give  it  further 
description. 

Before  the  cover  is  finally  put  in 
place,  it  should  be  smeared  on  the  in- 
side where  it  comes  in  contact  with 
the  can  with  white  lead.  After  it  is  in 
place,  the  outside  should  also  be  painted 
with  white  lead  and  allowed  to  dry. 
This  will  make  the  can  water  tight. 

The  oscillator  for  the  transmitter 
must  be  used  in  connection  with  a 
telegraph  key  and  three  dry  cells. 
The  connections  of  the  device  are  shown 
at  the  bottom  of  the  drawing. 

The  microphone  or  receptor  is  a  very 


simple  piece  of  work.  The  main  frame 
is  cut  from  a  piece  of  fibre  5  in.  z  7 
in.  The  center  of  this  piece  is  then 
cut  out  so  that  it  will  form  a  frame, 
with  inside  dimensions  of  5  z  3,  out- 
side dimensions  S  z  7.  Holes  are  then 
drilled  around  the  edge  of  this  frame 
with  a  28  drill  and  tapped  out  to  re- 
ceive an  8-32  brass  screw.  A  piece 
of  20  gauge  sheet  brass  is  used  to 
cover  one  side  of  the  frame  and  holes 
must  be  drilled  in  this  piece  to  corre- 
spond with  those  in  the  fibre  frame. 
A  thin  film  of  white  lead  is  smeared 
around  the  frame  before  the  brass  sheet 
is  put  in  place.  After  the  screws  are 
tightened  properly  a  drop  of  solder  can 
be  placed  on  each  one  to  make  the  de- 
vice as  nearly  water  tight  as  possible. 
The  diaphram  should  be  cut  from  thin 
sheet  brass.  Holes  are  drilled  in  it  to 
correspond  with  those  drilled  in  the 
frame.  To  save  a  lot  of  work  in  doing 
this,  the  writer  placed  the  two  pieces 
of  sheet  brass  together  and  clamped 
them  with  the  frame  in  the  vise.  All 
the  holes  were  then  drilled  together. 
Before  the  diaphragm  is  put  in  place, 
the  microphone  is  laid  flat  on  the  bench 
and  filled  with  carbon  grains.  These 
can  be  made  by  crushing  an  old  battery 
carbon.  The  pieces  should  be  a  little 
smaller  than  a  pea.  The  microphone 
should  be  filled  flush  with  the  carbon 
{Continued  on  page  132) 
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Dirigible  Airship  Frame  Construction 

Details  of  the  Hull  Structure  Showing  How  a  Combination  of  Engineering 
Ability  and  Metallurgical  Knowledge  Made  the  Rigid  Airship  Possible. 

By  Victor  W.  Page,  M.  S.  A.  E. 


TO  design  and  construct  a  frame 
structure  nearly  700  feet  long 
and  80  feet  in  diameter  that  will 
be  sufficiently  light  to  form  the  basis  of 
the  modern  dirigible  airship  and  at  the 
same  time  secure  the  requisite  strength 
to  carry  a  heavy  load  of  passengers  and 
freight  and  withstand  the  vibration  of 
powerful  engines  and  buffeting  of  the 
elements  is  a  task  of 


the  hull  is  built  up  of  aluminum  alloy 
or  duralumin  lattice  girders  of  triangu- 
lar section,  as  shown  at  Fig.  4.  These 
girders  are  built  up  of  three-corner 
rails  of  modified  channel  section,  which 
are  interconnected  by  X-shaped  pieces 
of  fluted  cross  section.  Owing  to  the 
great  number  of  these  pieces,  they  were 
stamped  in  dies,  and  besides  the  flat- 


no  mean  propor- 
tions. Its  success- 
ful achievement  is  a 
triumph  of  modern 
science,  not  only  in 
the  engineering  in- 
volved in  the  design 
and  construction  of 
light  parts,  but  also 
in  the  metallurgical 
knowledge  called 
for  to  select  and 
produce  metal  alloys 
of  great  strength 
and  lightness. 

There  were  two 
big  problems  to  be 
solved,  one  pertain- 
ing to  the  frame,  the 
other  to  the  envel- 
ope and  gas  bags. 
The  costly  and  long 
continued  experi- 
ments of  Count  Zep- 
pelin and  his  corps 
of   engineers  were 
finally  successful  and  the  modern  air- 
ship is  the  result  of  years  of  develop- 
ment on  their  part.   The  illustration  at 
Fig.  1  outlines  a  recent  British  type, 
while  one  of  the  German  rigid  dirigibles 
known  as  the  L-33  is  shown  at  Fig.  2. 
The  frame  of  the  latter  may  be  consid- 
ered typical  of  this  design  and  is  shown 
in  simplified  form  without  covering  or 
gasbags  at  Fig.  3.   As  will  be  evident, 


View  of  hull  of  British  dirigible,  showing  framework  very  clearly  as  outer  covering  is 

removed  at  various  points 

tened  out  ends  provided  for  attachment 
to  the  longitudinal  channel  section 
members,  the  center  was  also  formed  so 
it  could  be  joined  to  a  similar  pad  on 
the  other  member  of  the  pair  of  rivets, 
as  clearly  shown  at  Fig.  5. 

The  alloy  used  undoubtedly  varies  in 
different  craft,  but  a  metal  sample  taken 
from  a  Zeppelin  that  was  brought  down 
during  the  war  analyzed  as  follows: 


Aluminum,  91.92  per  cent.;  copper, 
4.13  per  cent.;  iron,  3.27  per  cent;  sili- 
con, 0.65  per  cent,  and  tests  showed 
that  it  had  a  tensile  strength  of  40,000 
lbs.  to  the  square  inch.  The  thickness 
of  the  metal  used  varied  from  0.5  to  1.0 
millimeter,  depending  upon  the  strength 
required  of  the  part.  The  strongest 
girders  weigh  about  2.2  pounds  for  each 
40  inches  of  length. 
«T^^^h|^b1  The  cross  section  of 
the  girders  is  an 
isosceles  triangle 
measuring  0.27  me- 
ters in  height  and 
0.14  meters  at  the 
base.  The  hull  com- 
prises twenty  -  five 
longitudinal  girder 
elements  and  thirty- 
six  polygonal  frames 
besides  the  minor 
braces  and  fairing 
members.  The 
cross  section  of 
the  hull  is  a  twenty- 
five  sided  polygon 
and  while  it  is  not 
exactly  circular,  it 
approximates  that 
ideal  cross  section 
sufficiently  for  all 
practical  purposes. 
The  nose  is  blunt 
and  the  stern  is  dis- 
tinctly conical,  as 
shown  at  Fig.  6,  which  also  outlines  the 
symmetrical  control  and  stabilizing 
members.  The  transverse  frames  are 
of  two  types,  one  a  simple  girder  mem- 
ber; the  other  is  more  complex,  as  it  is 
braced  with  a  King  post  truss.  These 
frames  alternate  along  the  length  of  the 
hull,  as  shown  at  Fig.  3. 

An  interesting  feature  is  the  keel 
which  runs  along  the  base  of  the 
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Fig.  1.  Part  sectional  view  of  latest  type  dirigible  airship,  showing  arrangement  of  gas  containers,  location  of  power  cars,  etc. 
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frame.  This  is  triangular  in  section, 
as  the  illustration  at  Fig.  7  shows.  It 
is  formed  of  two  main  longitudinals, 
which  are  the  base,  and  one  situated 
about  ten  feet  overhead,  which  forms 
the  apex.   The  space  thus  secured  is  a 


and  gray  on  the  upper,  and  it  is  com- 
posed of  strips  laced  into  position  on 
the  frame  girders.  The  gasbags  are  of 
a  special  cotton  fabric  which  is  lined 
inside  with  gold  beater's  skin,  which  is 
said  to  have  resistance  to  gas  penetra- 


to  insure  against  its  bulging  out  into 
the  keel  or  chafing  against  the  envelope 
or  hull  frame.  The  bags  are  cylindri- 
cal except  for  the  piece  which  is  cut  out 
to  fit  over  the  keel  structure.  Eighteen 
gasbags  are  used  in  the  L-33,  though 


FIG. 6 


FIG.4 
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Water  Ballast 
Bag 


large  corridor,  which  is 
utilized  as  crew  space 
and  which  provides  a 
means  of  communica- 
tion from  one  end  of 
the  main  portion  of  the 
ship  to  the  other,  be- 
sides greatly  strength- 
ening and  stiffening 
the  frame.  The  way 
portions  of  this  space 
are  utilized  in  the 
R-34,  the  famous  Brit- 
ish dirigible,  is  clearly 
shown  at  Figs.  8  and  9. 
The  section  of  the  keel 
corresponds  to  the  let- 
ter A,  the  crossbar  serv- 
ing as  additional  brac- 
ing. A  running  board 
or  "cat  walk"  extends 
from  one  end  of  the 
keel  to  the  other. 

The  frames  for  the 
control  surfaces  are 
also  duralumin  struc- 
tures which  are  com- 
posed of  smaller  gird- 
ers of  rectangular  cross 
section  similar  in  con- 
struction to  the  main 
frame  members. 

The  envelope  of  the  hull  or  outer 
cover  is  a  linen  fabric  which  is  doped 
with  hlack  compound  on  the  under  side 
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Fuel  Tank 


Inside  the' Corridor  showing  the 
walking  way  and  some  of  the 
Hammocks,  Parachutes  and 
6-=oline  Tanks. 
FIG. 8 


Crew  Space 
FIG. 9 


tion  superior  to  the  rubberized  fabric 
also  used  for  this  purpose. 

A  netting  of  special  cord  surrounds 
each  gas  container  and  holds  it  in  shape 


the  number  varies  with 
the  length  of  the  air- 
ship. In  the  L-49  the 
weight  of  the  frame 
has  been  estimated  at 
about  8  tons,  the  outer 
cover  at  2.6  tons  and 
the  gasbags  at  3.5  tons. 
The  hull  is  trussed  by 
diagonal  stays  and 
special  truss  members 
which  join  the  keel  to 
some  of  the  upper  lon- 
gitudinals. The  power 
cars  carrying  the  en- 
gines are  secured  to  the 
main  frame  and  are 
carried  below  it,  as 
clearly  shown  in  the 
illustrations. 

The  United  States 
Navy  has  acquired  a 
large  dirigible  from  the 
British  authorities 
which  is  larger  than 
the  R-34  and  which  is 
reported  to  be  the  R-38 
and  to  have  a  number 
of  improvements  over 
the  earlier  types.  This 
will  give  our  naval  au- 
thorities the  opportunity  to  become 
familiar  with  the  features  of  this  type 
of  aircraft  and  to  train  personnel  for 
their  navigation  and  care. 
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A  SPECIAL  FUEL  TANK  FOR 
AIRPLANES 

A  gasoline  tank  that  cannot  leak  or 
burn  is  of  great  value  in  aircraft  work, 
especially  in  times  of  war  when  it  may 
be  punctured  by  numerous  bullets.  The 
tank  illustrated  is  the  invention  of  Mr. 
F.  Weinberg,  an  automotive  engineer  of 
Detroit  and  it  has  been  perfected  to  a 
high  degree. 

Primarily,  this  container  is  an  ordi- 
nary metal  tank  of  any  dimensions, 


MAN  POWER  AIRPLANE  FLIES 
For  some  time  past  a  group  of  ex- 
perimenters in  France  have  been  trying 
to  fly  with  combinations  of  bicycles  and 
light  wings,  the  usual  pedaling  gear  be- 
ing attached  to  a  small  aerial  propeller, 
as  well  as  to  the  rear  wheel  of  the 
bicycle.  So  much  interest  obtains  that 
a  substantial  prize  has  been  offered  for 
the  first  man  to  fly  30  yards  by  his  own 
power.  It  is  reported  that  Poulain,  a 
French  cyclist,  recently  made  a  flight  of 
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Fuel  container  designed  for  aircraft  use  that  is  said  to  be  fireproof  and  punc- 
ture proof  to  a  high  degree 


having  two  connections  and  its  filler 
cap.  The  suction  connection  is  intend- 
ed to  provide  a  partial  vacuum  above 
the  liquid  of  sufficient  strength  to  pre- 
vent its  escape  through  any  hole  that 
may  be  shot  through  the  tank  wall. 
The  necessary  suction  can  be  got  in 
various  ways,  but  probably  most  sim- 
ply by  the  venturi  shown,  which  oper- 
ates by  virtue  of  the  stream  of  air 
created  by  the  movement  of  the  plane. 
The  fuel  reaches  the  carburetor  through 
me  second  opening  by  overcoming  the 
vacuum  created  through  the  former — 
which  may  be  accomplished  by  main- 
taining a  greater  suction,  or  by  positive 
feed  pumps. 

To  insure  proper  functioning  at  all 
times,  the  tank  is  enveloped  in  a  rubber 
material  under  tension  which  plugs  up 
whatever  holes  may  be  shot  in  the  tank 
as  it  possesses  sufficient  elasticity  to  re- 
turn to  its  former  state  after  being 
pierced,  leaving  a  hole  so  small  as  to 
almost  defy  detection.  The  tank  may 
have  a  number  of  holes  shot  in  it  and 
still  refuse  to  leak.  The  application  of 
this  principle  to  render  the  tank  leak- 
proof  makes  it  at  the  same  time  explo- 
sion-proof. To  cause  an  explosion 
there  must  be  a  combustible  mixture  of 
air  and  fuel;  but  in  the  Weinberg  tank 
no  such  mixture  can  be  created  any- 
where. 


12  yards  at  a  height  of  one  yard 
by  a  man  power  aviette.  Through  re- 
ports of  this  flight  Poulain  has  been 
accepted  as  a  contestant  for  the  Peugeot 
prize  of  10,000  francs  for  the  first  10 
metre  flight,  the  prize  to  be  awarded  by 
the  Aero  Club  de  France.  Such  a  feat 
is  little  more  than  an  acrobatic  stunt  be- 
cause a  man  cannot  exert  the  power  re- 
quired to  maintain  flight  for  more  than 
a  few  seconds  at  the  most  with  the  aero- 
foils and  propellers  available  with  our 
present  knowledge  of  aerodynamics. 

SUPERCHARGER  ON  RECORD 
MAKING  PLANE 
In  an  airplane  equipped  with  a  su- 
percharger for  the  Liberty  engine,  Maj. 
R.  W.  Schroeder,  of  the  Army  Air  Ser- 
vice, recently  broke  the  altitude  record 
for  a  passenger  carrying  flight  He  is 
said  to  have  reached  30,000  feet  in  a 
Le  Pere  fighter  at  Dayton,  Ohio.  The 
supercharger  is  a  mechanism  that  sup- 
plies air  to  the  carburetor  at  high  alti- 
tudes to  compensate  for  reduced  density 
of  the  atmosphere  and  thus  maintains 
power  output  by  insuring  that  as  full 
charges  of  mixture  will  be  inspired  by 
the  motor  at  high  altitudes  as  at  sea 
level.  Several  forms  of  superchargers 
have  been  experimented  with  but  no 
mechanism  of  this  type  has  been  de- 
veloped that  is  entirely  satisfactory. 


NEW  ZEPPELIN  AIRSHIP 
The  Bodensee,  a  new  airship  made 
by  the  Zeppelin  interests,  covered  the 
distance  between  Friedrichshafen  and 
Berlin  at  the  rate  of  75  miles  per  hour 
on  its  maiden  trip.  The  familiar  cigar- 
shaped  hull  has  been  abandoned  and  the 
new  aircraft  is  a  more  efficient  stream- 
line hull  shape.  The  Bodensee  is  400 
feet  long  and  accommodates  thirty-five 
passengers.  It  is  equipped  with  wire- 
less telegraphy  and  has  a  spacious  pas- 
senger cabin  with  all  conveniences. 
The  aircraft  is  to  go  into  a  daily  ser- 
vice and  is  the  forerunner  of  a  fleet  for 
passenger  transport. 

TESTS  OF  BUILT-UP  BEAMS 

In  order  to  test  the  strength  of  built- 
up  I-beams  such  as  used  for  wing  spars, 
a  series  of  experiments  have  been  car- 
ried on  with  solid  section  beams  as 
shown  at  A  in  accompanying  illustra- 
tion and  a  three-piece  section  as  out- 
lined at  B.  The  beams  were  of  the 
same  section  and  similar  to  those  used 
in  the  D.  H.  4.  The  specimens  were 
constructed  of  matched  material,  the 
solid  beams  and  the  flanges  of  the  three- 
piece  beams  being  cut  side  by  side  from 
the  same  plank  .of  clear  Sitka  spruce. 
Cold  casein  silicate  glue  was  used  in 
securing  the  parts  of  the  built-up 
beams. 

Under  four-point  loading,  which  ap- 


Sections  of  one  piece  and  built  up  I  beams 
tested 

proximates  the  application  of  stresses 
in  service,  the  loads  sustained  by  the 
two  types  were  about  the  same.  The 
difference  in  favor  of  the  built-up 
beams  was  too  slight  to  be  considered 
of  any  value. 

The  construction  of  I-beams  of  more 
than  one  piece  offers  certain  obvious 
advantages.  It  enables  the  builder  to 
use  cross-grained  material  in  the  web, 
and  since  smaller  pieces  are  required 
than  in  the  case  of  the  solid  section, 
more  beams  could  be  produced  from  a 
definite  amount  of  lumber. 
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A  High  Speed  Flash  Steam  Engine 


By  George  Bender 

Designed  and  Constructed  by  the  Author. 


THERE  were  two 
reasons  for  the 
writer  to  con- 
struct the  engine  shown 
in  the  drawing  and 
photographs  and  these 
were  cheapness  and 
ease  of  construction. 
Regarding  cheapness,  it 
can  be  said  that  there 
was  not  one  casting 
used  and  everything, 
with  the  exception  of 
the  bevel  gears,  was 
made  of  scrap  material. 
Regarding  ease  of  con- 
struction, it  will  be 
seen  that  most  of  the 
parts  do  not  require  the 
use  of  a  lathe  but  those 
that  do  are  easily  ma- 
chined with  the  small- 
est and  crudest  piece  of 
machinery.  This  does 
not  make  any  exception 
of  the  crankshaft  which 
the  writer  believes  is 
quite  novel  in  construction  and  very 
efficient  This  engine  has  been  run 
steadily  for  over  one  hour  without  the 
least  sign  of  distress. 

In  construction,  let  us  start  by  mak- 
ing the  three  plates 
which  form  the 
cylinder  top  plate, 
cylinder  bottom 
plate  and  bed  plate. 
First  lay  out  the 
shape  of  the  piece 
and  position  of  all 
the  holes  in  the  cyl- 
inder bottom  plate. 
After  the  plate  has 
been  filed  to  shape 
all  holes  can  be 
drilled  and  this 
plate  can  then  be 
used  as  a  jig  for 
the  top  and  bed 
plates.  After  all 
plates  have  been 
drilled  and  filed  to 
shape,  the  cylinder 
bottom  plate  must 
be  turned  out  to  fit 
the  shoulders  which 
have  previously 
been  turned  on  the 
cylinder  tubes.  In 
the  cylinder  top 
plate  two  grooves 
are  turned  about 
1/32  inch  deep  to 
cylinder  tubes  and 
cylinders  into  the  bottom  plate,  the  top 
plate  can  be  put  on  and  the  whole 


The  engine  assembled.  Although  of  very  simple  construction  this  engine  will 
prove  very  suitable  to  use  in  connection  with  flash  steam 

bolted  together  with  eight  bolts  and 
nuts  of  which  only  four  are  shown  in 
the  photograph. 

The  valve  chamber  is  of  the  piston 
type  with  inside  steam  admission  and 


fit  the  top  of  the 
after  driving  the 


piston  valve  diameter 
inch.  The  valve  it- 
self was  also  made  of 
cold  rolled  steel  and 
was  ground  into  the 
valve  block  for  a  per- 
fect fit  The  valve  is 
actuated  by  a  sliding 
pin  in  a  disc  driven  by 
a  bevel  gear  from  the 
crankshaft.  The  pis- 
tons were  also  made  of 
cold  rolled  steel  and 
turned  to  fit  the  }£  inch 
inside  diameter  of  the 
cylinder  tubes  which 
were  made  of  Shelby 
steel  tubing.  The  pis- 
tons were  bored  out  in- 
side to  take  the  con- 
necting rod  and  wrist 
pin,  three  water  seal 
rings  were  turned  on 
the  outside  of  each  pis- 
ton. The  connecting 
rods  were  made  of  % 
inch  thick  brass  plate 
and  the  shape  can  be  seen  by  referring 
to  the  drawings. 

And  now  we  come  Jo  the  crankshaft 
To  see  whether  this  method  of  crank- 
shaft construction  would  stand  up  un- 
der severe  usage 
was  another  reason 
the  writer  had  for 
the  building  of  this 
engine.  The  crank- 
shaft is  built  in 
two  sections;  one 
long  and  one  short 
section.  It  con- 
sists of  three  circu- 
lar pieces  of  cold 
rolled  steel  1% 
inch  diameter  and 
%  inch  thick. 
These  pieces  were 
sawed  from  a  piece 
of  shafting  \% 
inches  in  diameter 
in  slices  about 
inch  thick.  They 
were  put  in  the 
chuck  and  faced 
off  at  each  side 
down  to  the  thick- 
ness of  %  inch. 
Before  removing 
the  pieces  from  the 
chuck,  carefully 

The  finished  parts  of  the  engine  ready  to  assemble  ceJ^r  anTd  dri|| 

with    a  inch 

has  both  ends  open  and  free  to  ex-  drill.  If  a  drill  can  be  found  that  is 
haust.  This  was  made  from  a  solid  about  two  one-thousandths  of  an  inch 
piece  of  cold  rolled  steel  )4  inch  square,  undersize  it  will  be  an  advantage  when 
The  steam  ports  are  %  inch  square  and    fitting  the  shaft.    Now  take  one  disc 
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and  drill  another  %  inch  hole 
exactly  £6  inch  away  from  the 
center.  This  one  disc  can  now 
be  used  as  a  jig  for  drilling  the 
other  two  discs.  Two  of  the 
discs  are  now  taken  and  driven 
onto  a  piece  of  J4  incn  drill  rod 
of  the  required  length,  making 
sure  that  the  crank  pin  holes  are 
exactly  opposite  each  other. 
Small  holes  are  drilled  into  the 
ends,  half  being  in  the  crank 
disc  and  half  in  the  shaft,  and 
then  small  pins  are  driven  into 
these  holes  to  securely  fasten 
discs  to  the  shaft.  Crankpins, 
one  short  and  one  long,  are  next 
driven  in  their  relative  holes 
and  secured  with  pins  driven 
through  the  rim  of  the  crank 
discs.  The  other  long  section 
of  the  crankshaft  is  simply 
one  disc  securely  fastened  and 
pinned.  When  assembled  on 
the  bed  plate  the  long  crank  pin 
enters  hole  of  the  long  section 
of  crankshaft  and  does  all  the 
driving.  These  crank  discs  also 
answer  the  purpose  of  a  fly- 
wheel and  therefore  no  flywheel 
is  necessary.  The  crankshaft 
bearings,  of  which  there  are 
four,  were  made  from  some  3/16 
inch  thick  brass  plate  sawed  out 
and  filed  into  the  desired  shape. 
The  two  bearings  of  the  short 
section  .of  crankshaft  must  be 
split  bearings  but  the  other  two 
for  the  long  end  can  be  left 
solid.  The  split  bearing  will 
be  found  necessary  when  the  en- 
gine is  assembled.  It  is  very 
simple  to  line  up  the  crankshaft  bear- 
ings. After  the  necessary  clearance 
holes  have  been  cut  into  the  bed  plate, 
take  a  piece  of  inch  steel  rod  and 
slip  all  the  bearings  on  the  rod  in  their 
relative  positions  after  which  set  them 
on  the  bed  plate  and  mark  out  the  fast- 
ening down  screw  holes.  After  drill- 
ing and  tapping  the  holes,  fasten  the 
bearing  to  the  bed  plate.  If  this  work 
has  been  carefully  done,  no  trouble 
will  be  experienced  with  the  crankshaft 
binding  when  the  long  and  short  sec- 
tions are  put  together. 

The  photographs  of  parts  and  fin- 
ished engine  will  clearly  show  details  of 
construction  and  it  can  easily  be  seen 
that  this  engine  will  give  a  good  ac- 
count of  itself,  whether  put  into  a  speed 
boat  or  just  a  good  cruising  model. 

The  engine  weighs  finished  1  lb.  4 
ozs.  without  boiler  or  pumps.  The 
engine  can  be  used  very  successfully 
with  flash  steam  as  well  as  with  satur- 
ated steam.  It  is  a  powerful  engine 
well  adapted  for  racing  models.  Like 
all  flash  steam  engines  it  is  capable 
of  making  a  tremendous  speed  and  it 
will  stand  up  under  heavy  loads  consid- 
ering the  labor  necessary  to  produce  this 
engine,  it  is  a  serviceable,  good  machine. 
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Book  Review 


Practical  Dry  Cleaner,  Scourer  and  Gar- 
ment Dyer.  By  Brannt-Gray.  368  pages 
with  illustrations.  Size  5  x  1%  ins.,  bound 
in  cloth.  Published  by  the  Henry  Carey 
Baird  Co.,  Nassau  Street,  New  York  City. 

This  book  is  a  well  arranged  and 
clearly  written  treatise  on  the  science  of 
cleaning  and  dyeing.  Its  pages  include 
every  conceivable  process  that  has 
proven  to  be  of  practical  value.  The 
treatment  is  entirely  practical  rather 
than  theoretical,  and  the  information 
is  imparted  in  clear,  understandable 
terms.  French  Cleaning;  Removal  of 
Spots  and  Stains  of  Various  Kinds; 
Wet  Cleaning;  Finishing  Cleaned 
Fabrics;  Cleaning  and  Dyeing  of  Vari- 
ous Kinds  of  Materials;  Renovating; 
Garment  Dyeing;  Stripping  Colors; 
Analysis  of  Textile  Fabrics;  and  a  con- 
cluding chapter  on  Practical  Chemistry 
for  the  Cleaner  and  Dyer,  form  the  sub- 
ject matter  of  the  book.  This  book  will 
give  great  practical  information  as  a 
reference  and  guide. 

Induction  Cons  in  Theory  and  Practice. 
By  Prof.  F.  E.  Austin,  E.  E.   64  pages, 


size  5H  x  &yZ  ins.,  bound  in  cloth.  Pub- 
lished by  the  author  at  Hanover,  N.  H. 

This  book  is  a  very  involved  treat- 
ment of  the  induction  coil  and  includes 
a  mass  of  advanced  mathematics  con- 
cerning its  theory.  It  is  a  splendid 
volume  for  those  who  wish  to  go  more 
deeply  into  the  subject  than  the  average 
text  book  takes  them.  Prof.  Austin, 
the  author  of  the  treatment,  is  specially 
qualified  to  prepare  such  a  book,  and 
we  have  reason  to  believe  that  it  will 
be  widely  read  by  those  who.  are  able 
to  digest  its  contents.  The  forepart  of 
the  book  is  devoted  to  the  theory  of  the 
induction  coil,  while  the  latter  part  is 
given  over  to  practical  problems  in  con- 
nection with  the  construction  and  opera- 
tion of  coils.  Some  very  valuable  data 
in  connection  with  interrupters  and 
condensers  is  also  included,  together 
with  a  chapter  on  Tesla  coils  and  choke 
coils.  Magnetic  circuits  are  also  ex- 
plained in  detail  and  the  information 
necessary  for  a  thorough  understanding 
of  induction  coils  and  their  theory, 
operation  and  construction  is  covered. 
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EXPERIMENTAL  CHEMISTRY 

1  METALLURGY^  ELECTRO  CHEMISTRY 
PHYSICAL.  CHEMISTRY 


Metallurgy  for  Beginners 


In  the  last  issue  of  Everyday  Engineer- 
ing, the  author  discussed  the  analysis  of 
aluminium,  cobalt,  nichel,  copper,  bismuth, 
barium  and  chromium.  This  list  will  be  ex- 
tended in  the  present  treatment  to  include  all 
the  common  elements. 

Lead 

GALENA,  a  heavy  gray  mineral, 
is  the  most  important  ore  of 
lead,  containing  86%  of  the 
metal.  Cerusite,  another  lead  ore,  has 
a  white  gray  color  and  contains  83% 
lead  oxide.  There  are  several  other 
lead  mineral  bearing  ores. 

Take  a  gram  of  the  finely  pulverized 
ore  in  a  porcelain  dish  and  add  10  cc. 
nitric  acid  and  boil  until  one-half  of 
the  acid  has  evaporated.  Then  add  S 
cc  hydrochloric  acid  and  boil  to  a  com- 
plete dryness.  Cool  and  add  5  cc.  hy- 
drochloric acid;  heat  and  dilute  the 
solution  to  100  cc.  with  water.  Heat 
again  to  boiling  point  and  filter  while 
hot  Pass  hydrogen  sulphide  gas 
through  the  hot  solution  and  continue 
to  pass  the  gas  until  the  solution  is  cold. 
Absence  of  a  black  precipitate  shows  no 
lead  present  If  a  precipitate  is  ob- 
tained, wash  with  ammonium  sulphide 
and  then  treat  the  remaining  residue 
with  hot  nitric  acid  which  will  dissolve 
any  lead  present.  Filter  and  to  the  solu- 
tion add  a  few  drops  of  concentrated 
sulphuric  acid  and  if  lead  is  present  a 
heavy  white  precipitate  will  slowly  set- 
tle to  the  bottom  of  the  test  tube. 

Manganese 

The  principal  ores  of  manganese  are 
pyrolusite,  which  contains  about  63% 
and  rhodachrosite,  which  contains  62%. 
There  are  other  ores  of  lesser  impor- 
tance. The  principal  use  of  manga- 
nese is  in  the  iron  and  steel  industry 
with  a  small  amount  being  used  as  a 
coloring  agent  in  the  manufacture  of 
glass  and  pottery. 

Mix  a  small  quantity  of  the  finely 
pulverized  ore  with  equal  parts  of  sodi- 
um carbonate  and  potassium  nitrate  and 
fuse  before  the  blow  pipe.  If  manga- 
nese is  present,  the  mass  assumes  a 
bright  green  color  which  turns  bluish 
green  on  cooling.  Dissolve  the  residue 
in  water  and  boil  the  solution  and  if 


By  E.  Hurley 

manganese  is  present  the  solution  will 
show  a  purplish-red  coloration. 

Molybdenum 

The  principal  ore  is  molybdenite.  It 
has  a  lead-gray  color  and  contains  about 
59%  molybdenum.  Another  ore  of  im- 
portance is  wulfinite  and  it  contains 
approximately  35%  molybdenum.  Its 
chief  use  is  in  the  manufacture  of  steel 
and  in  the  preparation  of  ammonium 
molybdate.  Other  uses  are  to  color  pot- 
tery, leather  and  to  dye  silk  and  wool- 
ens. 

Treat  a  little  of  the  finely  pulverized 
ore  in  a  porcelain  dish  with  20  cc  nitric 
acid.  Heat  and  evaporate  to  dryness. 
Cool  and  add  3  cc.  sulphuric  acid  and 
again  heat  until  the  acid  is  almost  gone. 
Cool,  and  add  a  few  drops  of  alcohol 
and  if  molybdenum  is  present  the  solu- 
tion and  sides  of  the  dish  are  colored  an 
intense  blue. 

Thorium 

The  principal  ore  of  thorium  is  mon- 
azite,  color  brown  to  brownish  red.  It 
has  been  found  in  the  West  but  the 
principal  production  in  the  states  comes 
from  the  sands  of  the  many  creeks  in 
the  Carolinas.  Its  principal  use  is  in 
the  manufacture  of  incandescent  man- 
tles for  gas  lamps,  etc. 

Fuse  about  one  gram  of  the  finely 
pulverized  ore  with  five  grams  of  potas- 
sium sulphate  in  a  porcelain  crucible. 
Heat  until  the  mass  is  in  quiet  fusion 
and  cool.  Place  the  crucible  containing 
the  melt  in  a  porcelain  dish  and  dissolve 
the  residue  in  10  cc.  of  hydrochloric 
acid  and  add  50  cc  of  water.  Boil  until 
everything  has  passed  into  solution  and 
filter.  Treat  the  residue  on  the  filter 
with  a  little  hydrochloric  acid,  heat  and 
again  dilute  with  water  and  filter. 
Unite  the  two  filtrates  which  now  con- 
tain all  the  thorium  and  heat.  Pass 
hydrogen  sulphide  gas  through  the  solu- 
tion and  remove  any  precipitate  by  fil- 
tration and  boil  the  resulting  solution. 
Then  add  ammonia  in  excess  and  if  any 
thorium  is  present,  a  white  precipitate 
will  be  formed.  Filter  this  precipitate 
off  and  wash  it.  Add  to  it  a  few  cc. 
of  dilute  sulphuric  acid  to  dissolve  and 


to  this  solution  add  boiling  concen- 
trated solution  of  potassium  sulphate 
and  a  white  crystalline  precipitate  will 
be  formed  if  thorium  is  present. 

Tin 

The  chief  ore  is  cassiterite,  a  heavy 
brown  and  black  mineral  which  con- 
tains 75%  tin.  It  is  found  in  many 
localities  of  the  United  States  in  veins 
of  granite.  Another  important  tin  ore 
is  stannite  with  a  steel  gray  and  black 
color  and  contains  30%  tin.  The  ores 
running  very  low  in  this  mineral  can 
be  treated  very  profitably  by  the  wet 
concentration  method  and  prospecting 
and  investigating  for  tin  should  claim 
serious  attention  of  the  amateur  pros- 
pector. 

Fuse  before  the  blow  pipe  one  gram 
of  the  finely  pulverized  ore  with  four 
grams  of  sodium  peroxide.  Dissolve 
the  melt  in  hot  water  and  filter.  Acidi- 
fy the  filtrate  with  hydrochloric  acid 
and  to  this  solution  add  a  piece  of  zinc 
When  tin  is  present,  it  will  be  de- 
posited on  the  zinc  in  a  spongy  mass. 
Remove  this  deposit  and  dissolve  in  a 
porcelain  dish  with  the  addition  of  3 
cc.  hydrochloric  acid.  Add  to  this  solu- 
tion a  little  mercuric  chloride  solution 
and  if  tin  is  present,  it  will  be  thrown 
down  as  a  white  precipitate. 

Tungsten 

The  principal  ores  are  wolframite, 
which  contains  50%  tungsten.  Schee- 
lite  contains  about  64%  tungsten.  It 
is  used  in  the  manufacture  of  high 
speed  tool  steel  and  in  the  making  of 
.filaments  for  incandescent  lamps. 

Place  a  little  of  the  finely  pulverized 
ore  in  a  porcelain  dish.  Now  add  15  cc 
of  strong  hydrochloric  acid  and  a  small 
piece  of  metallic  tin.  Boil  a  few  min- 
utes and  if  tungsten  is  present  the  solu- 
tion will  be  colored  a  beautiful  blue. 
Small  quantities  of  this  mineral  in  the 
ore  tested  responds  readily  to  this  test. 

Uranium 

Uranium  ores  are  of  special  interest 
since  it  is  from  these  ores  that  radium 
is  obtained.    The  principal  ores  are 
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uraninite  (pitchblende).  Carnotite  has 
a  canary  yellow  color.  Uranium  is  also 
used  in  the  steel  industry  and  in  the 
making  of  glass. 

Put  one  gram  of  the  finely  pulverized 
ore  in  a  porcelain  dish  and  add  10  cc. 
of  nitric  acid  and  3  cc.  of  water.  Heat 
and  add  5  cc.  of  sulphuric  acid  and 
dilute  with  water  to  50  cc.  Add  in 
excess  a  saturated  solution  of  potassium 
hydroxide  and  if  uranium  is  present  a 
deep  yellow  precipitate  will  be  formed 
which  will  be  insoluble  in  water. 

Vanadium 
The  principal  ore  is  vanadinite.  Car- 


notite (see  uranium)  is  also  an  ore  that 
has  a  small  content  of  vanadium.  Its 
principal  uses  are  in  the  manufacture 
of  steel  and  in  the  dyeing  industry. 

Fuse  a  little  of  the  finely  pulverized 
ore  in  a  porcelain  dish  before  the  blow 
pipe  with  a  little  sodium  carbonate  and 
potassium  nitrate.  Dissolve  the  melt 
and  filter.  Make  acid  with  hydrochloric 
acid.  Put  a  small  quantity  of  this 
solution  in  a  test  tube  and  add  two 
drops  of  hydrogen  peroxide.  When 
vanadium  is  present,  the  solution  will 
assume  a  brownish  red  color. 


How  to  Make  a  Chemical  Balance 


FOR  serious  chemical  work  the 
experimenter  should  have  a  small 
balance  in  his  laboratory.  Such 
a  balance,  however,  is  very  costly  and, 
therefore,  many  experimenters  find  it 
necessary  to  work  without  one. 


ance.  In  this  figure  all  of  the  nec- 
essary details  of  construction  are 
shown.  The  handle  (Q)  raises  the 
beam  lift  (H)  and  thereby  not  only 
removes  the  weight  from  the  bearing, 
but  also  prevents  the  beam  from  swing- 


Fig- 2 

The  balance  described  in  this  article 
is  very  inexpensive  and  easily  con- 
structed. The  materials  necessary  are 
not  uncommon  and  all  of  the  parts  can 
be  made  with  little  labor. 
.  Fig.  1  illustrates  the  completed  bal- 


ing. The  lever  (O)  permits  the  stop 
(K)  to  drop  and  allows  the  pans  to 
swing.  The  bearings  are  made  from  an 
old  hack  saw  blade. 

The  beam  of  the  scale  will  be  con- 
sidered first.    This  is  made  of  either 


brass  or  aluminum  and  is  %  in.  thick, 
j/2  in.  wide  and  10  ins.  long..  (See  C, 
Fig.  1.)  In  the  center  of  the  beam  a 
]/%  in.  slot  is  sawed.  A  ^-in.  hack  saw 
blacfe  is  then  ground  to  a  knife  edge.  A 
piece  V/2  ins.  long  is  soldered  into  the 
slot.  (See  A.)  This  forms  the  main 
bearing  of  the  beam.  Exactly  m- 
from  each  end  of  the  beam  a  small  V 
shaped  groove  (D)  is  made. 

The  base  of  the  balance  (M)  is  cut 
from  a  piece  of  in.  hard  wood.  It 
is  7%  ins.  wide  by  13  ins.  long.  In 
the  center  of  the  base  the  upright  (J) 
is  placed.  This  upright  is  Yz  in.  thick, 
1  in.  wide  and  8  ins.  long.  At  the  top 
of  the  upright  or  standard  the  slot  for 
the  beam  lift  (H)  to  slide  in  is  made. 
This  slot  is  }i  in.  wide  and  \%  ins. 
long.  The  bearings  (BB)  are  screws, 
the  slots  of  which  are  filed  out  to  a  V 
shape. 

The  beam  lift  (H)  is  made  of  f£  in. 
stock.  It  is  one  in.  wide  and  6y2  ins. 
long.  2  J/2  ins.  from  each  end  it  begins 
to  taper.  At  the  end  it  is  ft  in.  wide. 
The  brass  rods  (II)  pass  through  the 
base  and  are  soldered  to  the  brass  strip 
(X).  The  cam  (Y)  causes  these  rods 
to  be  either  raised  or  lowered.  This 
cam  is  bolted  or  soldered  to  the  rod 
(W)  which  is  attached  to  the  handle 
(Q).  The  rod  (W)  is  held  in  place 
by  the  brass  strips  (U,  P)  which  are 
screwed  to  the  base. 

The  pieces  (KK)  prevent  the  pans 
from  swinging.  The  nuts  adjust  them 
so  that  they  will  come  to  the  proper 
height.  These  bolts  are  3/16  in.  in 
diameter  and  1J4  ins.  long.  The 
springs  (RR)  hold  these  bolts  in  posi- 
tion. These  springs  should  be  made 
very  weak.  The  handle  (Z)  causes  the 
rod  (S)  to  turn.  The  hooks  on  this 
rod  lift  the  spring  and  thus  allows  the 
bolts  to  drop.  The  writer  used  a  rib 
from  an  umbrella  to  make  the  rod  and 
handle.  The  guide  (T)  holds  the  han- 
dle in  place.  The  legs  of  the  balance 
are  turned  to  shape  on  a  lathe,  although 
square  ones  would  serve  the  purpose 
just  as  well.  The  pointer  (L)  is  a  fine 
knitting  needle.  Scale  (Y)  shows  when 
the  beam  is  in  balance. 

The  pans  are  of  aluminum  or  nickled 
brass.  They  are  attached  to  the  beam 
by  the  two  knitting  needles  (FF). 
These  needles  are  soldered  to  the  bear- 
ings (E),  which  are  made  of  a  hack 
saw  blade.  These  bearings  swing  in  the 
groove  previously  produced  in  the  beam. 

The  more  carefully  this  balance  is 
made  the  more  accurate  and  sensitive 
it  will  be  and  the  smaller  the  quantity 
it  will  register.  The  base  may  be  made 
large  enough  to  enclose  the  balance  in 
a  glass  case.  If  such  a  ease  is  used  the 
front  should  have  a  door  that  opens. 
If  a  case  is  used,  a  small  beaker  of  sul- 
phuric acid  or  calcium  chloride  should 
be  kept  in  it  to  prevent  moisture  from, 
attacking  the  balance. 
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RADIO 

TELEPHONE  AND 
*  TELEGRAPH  APPARATUS 


Standardized  Audion  Control  Panels 

There  is  Nothing  out  of  Date  about  a  Station  Which  has  Interchangeable 
Apparatus,  nor  is  it  Necessary  to  Discard  Instruments. 

By  M.  B.  Sleeper 


CARRYING  out  the  ideas  given 
in  the  April  and  October  1919 
issues  of  Everyday,  additional 
instruments  have  been  made.  The  two 
particularly  described  in  this  article 


at  each  corner,  J4-in.  from  the  edges, 
with  a  No.  18  drill.  These  are  to  take 
the  mounting  straps.  Also,  holes  of  the 
same  size  are  made  along  the  lower  part 
of  the  panel  for  the  binding  post  screws. 


Fig .  1.  Always  ready  to  fit  into  any  kind  of  a  set  are  these  standardized  audion  control 

panels 


are  the  audion  panel  and  rheostat  panel. 
In  the  October  issue  the  loose  coupler 
and  condenser  sections  were  taken  up 
in  detail,  and  the  purpose  and  advan- 
tages of  this  system  of  construction  were 
discussed. 

The  set  illustrated  here,  designed  for 
wavelengths  from  200  to  700  meters, 
shows  the  versatility  of  Standardized 
Panel  equipment.  Without  making  a 
change  in  the  coupler  and  condenser, 
the  crystal  receiver,  described  in  Oc- 
tober, has  been  made  into  an  audion 
set. 

Fig.  1  shows  the  front  of  the  audion 
control  panels,  and  Fig.  2  the  arrange- 
ment of  the  rear.  At  the  left  of  Fig.  2 
the  audion  mounting  is  shown  in  detail. 
It  comprises  a  de  Forest  type  audion 
socket,  grid  condenser,  and  four  Fahne- 
stock  binding  posts. 

The  panel  is  of  bakelite,  5x5  ins. 
Two  inches  from  the  top,  a  1-in.  circle 
is  described  and  j4-in.  holes  are  drilled, 
with  another  at  the  center,  to  give  a  view 
of  the  lighted  filament.  Each  hole  is 
slightly  countersunk  at  the  front  to  im- 
prove the  appearance.  Holes  are  drilled 


Drilling  details  for  the  audion  socket 
will  not  be  given,  for  some  may  have 


clearly  that  the  socket  is  held  by  brass 
angle  brackets  made  of  ^  x  1/16-in. 
strip.  Connections  are  of  No.  14  bare 
copper  wire.  This  was  a  little  too  large 
for  the  screws  on  the  socket.  Accord- 
ingly, the  wire  was  hammered  square 
and  bent  to  form  hooks  to  fit  under  the 
screw  heads.  Plate  and  filament  wires 
run  directly  to  the  binding  posts. 

The  grid  connection  goes  to  a  grid 
condenser  secured  to  the  rear  of  the 
panel.  It  will  be  seen  that  one  set  of 
screws  serves  only  to  hold  the  bakelite 
clamping  strips  to  the  panel,  while  a 
separate  set  act  as  terminals  for  the  con- 
denser. The  bakelite  plates  are  3x 
iy2  ins.  and  3/16-in.  thick.  Con- 
denser plates  were  cut  from  No.  30 
gauge  brass,  though  tin  foil  will  do, 
to  a  size  l^xl  in.,  with  a  No.  18  hole 
in  the  center  line,  %  m-  from  one  end. 
Next,  the  two  bakelite  plates  were 
drilled  along  the  center  line  »n.  from 
each  end.  The  top  plate  has  two  more 
holes  y2  in.  in  from  the  others.  These 
last  holes  are  deeply  countersunk.  When 
the  copper  and  parafine  paper  strips 
were  put  in  place,  flat  head  screws  were 


Fig.  2.   The  neatness  and  simplicity,  upon  which  efficiency  depends,  will  commend  this 
method  of  construction  to  radio  men 


the  Marconi  type  socket  instead  of  the 
one  used  here.    The  illustration  shows 


put  through  them  and  the  inner  holes  of 
the  upper  plate.    As  the  screws  were 
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tightened,  the  heads  went  down  into  the 
countersunk  holes,  leaving  the  tops  flush 
with  the  condenser  plates. 


It  is  advisable  to  immerse  the  con- 
denser, with  the  bottom  plate  clamped 
on,  in  parafin.  However,  a  mistake 
made  when  this  instrument  was  built 
should  be  avoided.  The  parafin  was 
boiling  hot,  and  bubbles  rose  profusely 
from  the  condenser.  In  fact,  they  did 
not  stop  at  the  end  of  ten  or  fifteen 
minutes.  When  the  condenser  was  re- 
moved for  inspection,  it  was  found  that 
the  bubbles  were  coming  from  large 
blisters  which  had  formed  in  the  bake- 
lite  pieces.  Another  condenser  was 
made  and  left  in  the  parafin  only  one 
minute.  This  proved  satisfactory  in 
use,  and  did  not  inju-e  the  bakelite 
plates. 

Numerous  methods  for  building  the 
rheostat  were  considered.  The  easiest 
way  seemed  to  be  to  mount  a  regular 
10-ohm  Mesco  rheostat  on  the  back  of 
the  panel.  However,  it  was  very  diffi- 
cult to  take  out  the  screw  which  held 
the  contact  arm.  In  fact,  during  the 
course  of  operations  the  base  was 
cracked.  Another  solution  suggested 
itself.  The  remaining  parts  of  the  base 
were  knocked  away  until  only  the  re- 
sistance element  was  left.  Then  it  was 
put  inside  a  short  length  of  cardboard 
tubing  3  ins.  in  diameter.  Just  the 
thing!  It  could  be  arranged  with  an 
internal  contact. 

The  next  step  was  to  cut  off  a  piece 
of  brass  tubing  V/t  ins.  long  with  a 
%  in.  hole,  and  to  solder  it  to  a  length 


of  6-32  threaded  rod  which  served  as  a 
shaft  for  the  handle.  A  small  brass 
spring  was  inserted  in  the  tube,  and  .a 

  1 


the  rheostat  circuit  be  opened  bX,  the 
point  of  minimum  resistance'?'  finally, 
the  wire  was  cut  %  in.  from  the  end, 
and  a  lead  brought  out  as  shown  in 
Fig.  2.  Without  sticking  over  the  wires, 
the  contact  can  be  run  past  the  lead 
onto  the  disconnected  end. 

A  clamping  strip  of  3/16-in.  bakelite 
was  put  over  the  resistance  unit  and 
tube  to  hold  them  in  place.  Connection 
was  made  to  the  shaft  with  a  thin  strip 
of  brass.  Fig.  1  shows  the  handle  and 
indicator. 

These  audion  mounting  and  control 
panels  represent  a  cost  of  less  than  five 
dollars,  yet  they  are  equal  in  efficiency 
and  appearance  to  purchased  sets  which 
cost  more  than  twice  as  much.  More- 
over, this  equipment  has  the  great  ad- 
vantage of  universal  use  for  any  type  of 
equipment. 

Figs.  3  and  4  illustrate  the  method 
by  which  panels  are  combined  to  make 
a  complete  set.  When  front  connec- 
tions are  used,  care  must  be  taken  in 
wiring  the  instruments  for,  otherwise, 
the  appearance  of  the  panels  will  be 
s  poiled.  No.  14  bare  wire,  preferably 
covered  with  black  Empire  cloth  tub- 
ing, can  be  used.  Each  bend  should 
be  at  right  angles,  and  the  wires  pushed 
up  close  to  the  panels.  • 

Next  month  there  will  be  an  article 
showing  these  instruments  with  other 
new  ones,  applied  to  a  telegraph  or 
telephone  transmitter  of  a  simple  de- 


Fig.  3.  The  audion  panels  in  combination  with  a  simple  short  wave  receiver.  Loading  co  l 
panels  can  be  added  for  longer  waves 
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Fig.  4.  It  is  jar  easier  to  make  good  looking  equipment  by  this  method  than  when  the 
instruments  are  all  mounted  on  one  panel 

!/s-in.  rod  put  in  for  a  contact.  An-  sign  such  that  any  experimenter  can 
other  difficulty  came  up.    How  could     readily  build  it  in  his  own  shop. 
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Why  Tickler  Coils  are  Inefficient  for  Long 
Undamped  Waves 

Although  widely  used,  the  tickler  coil  method  of  heterodyning  causes  a  very  considerable  loss 
of  energy  on  wavelengths  over  5,000  meters 


WrHEN  you  are  copying  a  sta- 
tion operating  on  18,000  me- 
ters, you  wouldn't  knowingly 
tune  your  secondary  circuit  to  17,000 
meters,  or  19,000  meters — would  you? 
But  have  you  ever  stopped  to  think, 
when  you  do  this  very  thing  when  you 
use  a  tickler  coil  or  other  means  for 
making  the  secondary  circuit  oscilate 
locally  to  receive  undamped  wave  sta- 
tions, that  is  exactly  what  happens. 


15.660-  16,660-  U660^ 


transmitter.  A  maximum  amount  of 
energy  flows  in  the  secondary  when  it 
is  adjusted  to  18,000  meters,  but,  at 
17,000,  the  wavelength  for  a  1,000- 
cycle  beat  note,  only  55%  of  the  avail- 
able energy  is  being  used.  This  is 
obviously  a  considerable  loss,  of  special 
importance  when  the  signals  are  weak. 

That  this  percentage  of  loss  decreases 
with  the  wavelength  is  shown  by  Fig.  2. 
Here  the  curve  shows  the  energy  in  the 
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Fig.  1.  There  is  a  considerable  loss  by  detun-     Fig.  2.  As  the  frequency  is  lowered,  the  loss 
mg  on  wavelengths  over  5,000  meters  decreases.  At  200  meters  it  is  negligible 


To  make  this  point  clear,  consider 
the  theory  of  heterodyne  reception.  A 
frequency  is  impressed  upon  the  incom- 
ing signals,  the  result  of  which  is  a  note 
in  the  receivers  of  a  frequency  equal 


secondary  when  it  is  tuned  above  and 
below  the  wavelength  of  a  200-meter 
transmitter.  The  detuning  to  produce 
1,000-cycle  beats  is  less  than  1  meter, 
and  practically  no  energy  is  lost. 


X 
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Fig.  3.  Circuit  for  separate  oscillator  using 
a  tubular  coil. 

to  the  difference  in  frequency  between 
the  incoming  and  impressed  or  local 
oscillations. 

In  practice,  the  primary  circuit  is 
closely  tuned  to  the  transmitter.  The 
secondary  is  detuned,  to  give  an  audible 
frequency.  So  it  is  that  the  secondary 
circuit  is  not  adjusted  to  the  frequency 
of  the  received  signals. 

At  short  waves,  a  slight  detuning  in 
wavelength  makes  a  large  difference  in 
frequency,  so  that  this  affect  is  not  pro- 
nounced. Long  waves,  however,  have  a 
low  frequency.  Thus  a  small  difference 
in  frequency  requires  a  considerable 
change  in  wavelength. 

Consider  Fig.  1.  This  shows  the 
signal  strength  when  a  receiver  is  tuned 
above  and  below  the  wavelength  of  the 


Fig.  4.  Honeycomb  coils  can  be  used  in  place 
of  the  tubular  inductances 

On  wavelengths  above  5,000  meters, 
heterodyne  reception  should  be  accom- 
plished by  means  other  than  the  use  of 
a  detuned,  oscillating  circuit.  The 
simplest  method  is  to  set  up  a  separate 
oscillator,  coupled  to  a  straight  receiv- 
ing set. 

Fig.  3  shows  the  connections  for  a 
simple  and  powerful  oscillator  which, 
without  any  auxiliary  adjustments,  will 
oscillate  at  any  wavelength  depending 
only  upon  the  sizes  of  the  coil  and  con- 
denser. For  reception  between  5,000 
and  25,000  meters,  using  a  0.001  mfd. 
condenser,  the  coil  should  have  an  in- 
ductance of  125  millihenries,  tapped  at 
50  millihenries  for  tuning  down  to 
4,000  meters.  A  coil  of  this  size  should 
be  wound  for  \\y2  ins.,  with  two  banks 


of  No.  28  single  silk-covered  wire  on 
a  tube  5]/2  ins.  in  diameter,  1 pounds 
of  wire  are  required.  This  may  sound 
like  a  tedious  job,  but,  as  a  matter  of 
fact,  small  wire  is  not  hard  to  bank. 
The  50-millihenry  point  is  5y£  ins. 
from  the  start  of  the  coil. 

Also  a  tap  is  taken  off  3  ins.  from 
the  start,  for  connection  to  the  filament 
of  the  audion,  Fig.  3. 

Another  method  is  to  use  two  65- 
millihenry  honeycomb  coils  for  the  long 
range.  Connections  are  given  in  Fig. 
4.  They  are  set  up  close  together,  so 
that  they  act  as  one  coil,  tapped  at  the 
center. 

For  short-range  work  only  a  crystal 
detector  is  needed  to  receive  undamped 
waves  if  this  oscillator  is  used,  or  for 
long  distance,  an  audion  detector  is  re- 
quired. 

To  operate  the  set  the  oscillator  is 
set  up  near  the  receiving  inductance,  so 
that  the  axes  of  the  two  coils  are  par- 
allel. The  receiver  is  tuned  to  approxi- 
mately the  wavelength  of  the  transmit- 
ter to  be  copied,  and,  as  the  receiver  is 
adjusted,  the  condenser  of  the  oscillator 
is  swung  back  and  forth  until  the 
proper  conditions  for  heterodyning  are 
found. 

While  this  system  introduces  a  new 
adjustment,  it  does  away  with  all  oscil- 
lating secondary  troubles  and  greatly 
increases  the  efficiency  of  the  set 

The  Use  of  B  Batteries 

THERE  seems  to  be  some  prejudice 
among  experimenters  against  the 
use  of  the  Signal  Corps  and  Navy  type 
B  batteries.  They  feel  that  they  must 
have  a  means  for  adjusting  the  voltage. 
As  a  matter  of  fact,  the  Marconi-de 
Forest  tubes  now  sold  need  no  plate 
adjustment;  22.5  volts  is  none  too 
much,  and,  for  receiving,  nothing  is 
gained  by  using  a  higher  plate  po- 
tential. 

It  is  surprising  that  experimenters 
do  not  recognize  the  advantages,  both 
in  point  of  economy  and  apparatus  de- 
sign, offered  by  Standardized  B  Bat- 
teries. Possibly  it  is  because  the  aver- 
age radio  man  has  no  means  of  testing 
batteries  that  he  does  not  realize  how 
much  greater  service  is  given  by  22.5 
batteries  than  by  individual  flashlight 
cells.  The  latter  type  are  designed  dif- 
ferently, and  are  not  made  by  the  same 
formulas  which  are  used  for  B  bat- 
teries. The  manufacturers  know  that 
flashlight  cells  cannot  give  the  same 
service  as  these  intended  for  radio  work. 

Over  a  period  of  one  year,  it  costs 
twice  as  much  to  use  flashlight  batteries 
as  B  batteries. 

The  efficiency  of  a  set  is  decreased 
by  the  former  type,  for  they  do  not  hold 
out  as  steadily  or  as  long.  For  short 
distance  transmitting,  several  Navy 
type  B  batteries  in  series  cost  less  and 
produce  better  results  than  the  others. 
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The  Radio  Department 


DO  radio  men  ever  meet  without 
asking  the  preliminary  ques- 
tion, "What's  new?"  Then, 
after  agreeing  that  there  is  only  the 
same  old  stuff,  they  proceed  to  disclose 
developments. 

The  delay  caused  by  the  printers' 
strike  makes  the  announcement  of  open 
transmitters  rather  late,  though  from 
the  inquiries  which  are  coming  in  it 
seems  as  if  the  news  has  not  been  thor- 
oughly broadcasted.  Page  108  gives 
the  details,  with  some  other  thoughts 
which  experimenters  and  others  should 
bear  in  mind. 

It  is  to  be  hoped  that  experimenters,* 
instead  of  acclaiming  the  successful 
conquest  of  their  rights,  will  think  a 
thought  of  thanks  in  the  direction  of 
Washington,  D.  C.  People  in  general 
seem  to  think,  in  these  days,  that  the 
capital  is  a  politicians'  Baden-Baden. 
So  it  is  for  some  of  our  anti-American 
labor  representatives. 

In  all  events,  the  experimenters'  long 
period  of  watchful  waiting  is  over. 

AND,  speaking  of  this  watchful 
waiting  business,  the  Army  did  a 
little  about  which  most  of  us  knew 
nothing  until  it  was  disclosed  by  Major 
Tinsley  at  the  first  fall  meeting  of  the 
Institute  of  Radio  Engineers.  Little 
Silver  turned  out  in  good  form  to  sup- 
port the  Major,  but  the  announcements 
of  the  meeting  were  so  late  that  the  at- 
tendance was  far  below  that  merited  by 
the  paper. 

Major  Tinsley  gave  the  results  of  a 
long-continued  24-hour  watch  on  the 
radio  compass:  This  set  of  experi- 
ments, made  to  determine  the  errors  of 
the  compass,  is  one  of  the  most  com- 
plete and  accurate  set  of  observations 
ever  made  on  receiving  effects. 

The  result  of  these  experiments 
makes  possible  a  new  and  more  satis- 
factory theory  for  the  propagation  of 
waves,  and  affords  an  explanation  for 
radio  compass  errors. 

THE  Post  Office  Department,  not  to 
be  outdone  by  the  others,  is  taking 
up  radio  work.  Just  what  the  plans 
are,  no  one  wants  to  say,  but  there  are 
ground  stations  and  a  number  of  air- 
plane direction  finders  going  into  com- 
mission. It  is  understood  that  these 
sets  are  going  into  the  largest  airplanes 
ever  built  in  this  country,  and  that  they 
will  carry  mail  from  coast  to  coast. 

AN  important  step  in  the  popular- 
ization of  the  radio  telephone  is 
the  new  de  Forest  set  which  operates  on 
110  volts,  A.  C.  The  set  includes  a 
step-up  transformer  from  which  current 
is  put  through  a  vacuum  tube  rectifier. 
Thus  it  is  possible  to  put  up  the  equip- 
ment in  any  place  where  A.  C.  is  avail- 
able. 

There  has  been  much  controversy  in 


regard  to  the  expense  of  various  means 
for  producing  the  potential  necessary  to 
operate  audion  transmitters.  This 
method  from  de  Forest  adds  another 
possibility.  Already  we  have  the  110- 
volt  motor-generator,  and  the  storage 
battery  operated  dynamotor.  They 
seem  to  be  fairly  even  in  the  matter  ot 
initial  cost.  Just  which  one  is  the  least 
expensive  is  not  settled. 

ON  at  least  one  point,  manufactur- 
ers of  radio  apparatus  agree — 
radio  business  was  never  as  good.  Re- 
ports all  summer,  in  fact,  were  that  the 
orders  came  in  faster  than  ever  before, 
with  a  positive  promise  that  this  winter 
will  be  the  biggest  season  the  industry 
has  known. 

Prices  of  complete  apparatus  are 
high,  but,  in  the  equipment  of  the  re- 
liable concerns,  there  is  a  marked  im- 
provement in  design  and  workmanship 
over  apparatus  sold  by  the  same  com- 
panies before  the  war. 

As  was  predicted  in  previous  num- 
bers, one-horse  companies  are  coming 
back  to  worry  the  experimenters  and  the 
Post  Office  Department.  It  may  be 
said,  for  the  benefit  of  those  who  have 
unsatisfactory  dealings  with  such  con- 
cerns that  the  best  way  of  handling 
them  is  by  Post  Office  complaints.  No 
one  ever  argues  with  that  Department 
Sometimes,  however,  trouble  arises 
through  mistakes,  even  with  first-rate 
companies.  Where  there  is  an  actual 
attempt  to  keep  money  without  shipping 
the  goods,  it  is  a  service  to  all  the  ex- 
perimenters to  see  that  the  .company 
does  what  is  right. 

Experimenters  can  make  sure  of  the 
reliability  of  an  advertiser  in  one  way 
at  least.  The  criterion  of  responsibil- 
ity is  the  advertising  pages  of  Every- 
day. If  a  company  is  represented 
there,  it  has  measured  up  to  the  most 
critical  standards. 

By  the  way,  are  you  having  any  diffi- 
culty in  getting  any  kind  of  supplies 
for  your  work?  It  seems  as  if  some 
things  are  not  sold  by  any  company, 
but  Everyday  is  always  glad  to  heip 
when  you  have  trouble.   Call  on  us. 


IN  the  spring  of  1917,  Philadelphia 
found  the  likelihood  of  alien  dis- 
turbances imminent,  and  various  means 
of  protection  were  considered.  The  pe- 
culiar arrangement  of  the  city  would 
have  made  it  possible,  by  cutting  the 
lines  of  communication  at  certain 
points,  to  create  isolated  sections.  It 
was  planned  to  put  up  radio  equip- 
ments in  the  police  stations,  so  that 
communication  could  be  established  by 
wireless  if  necessary. 

Permission  to  operate  such  stations 
was  not  granted  at  that  time,  however, 
and  fortunately  the  need  did  not  arise. 
Now,  with  the  growing  viciousness 


of  strikes  and  labor  uprisings,  there  are 
many  cities  which  may  find  themselves 
in  the  plight  against  which  Philadel- 
phia wished  to  guard.  With  the  Army 
demobilized,  it  will  be  more  difficult  to 
get  troops  quickly  than  in  1917. 

Every  locality  where  there  are  large 
factories  employing  foreign  labor 
should  have  radio  equipment  in  the 
police  stations  and  armories.  The  cost 
of  the  apparatus  is  not  great,  it  is  an 
easy  matter  to  interest  men  in  the  oper- 
ation of  stations,  and  the  saving  that 
might  be  effected  in  time  of  need  would 
pay  for  the  apparatus  and  the  interest 
on  the  investment  for  a  hundred  years. 

City  officials  will  find  the  local  ex- 
perimenters more  than  willing  to  co- 
operate in  putting  up  stations  and 
training  operators,  or,  if  necessary,  a 
radio  reserve  could  be  organized. 
Members  of  the  reserve  would  keep  the 
sets  in  operating  condition,  and  take 
charge  of  them  in  emergencies. 

Everyday  Engineering  will  fur- 
nish any  data  required  as  to  the  equip- 
ment and  available  experimenters. 

THE  enlarged  Magazine,  with  the 
increased  space  devoted  to  the 
Radio  Department,  indicates  the  con- 
tinued advance  and  improvement  which 
is  always  the  aim  of  Everyday. 

Next  month  starts  a  campaign  for 
better  transmitters.  It  has  been  thought 
advisable  in  the  past  months  to  favor 
receiving  equipment  since  experimental 
activities  were  principally  in  that  direc- 
tion. With  the  approach  of  sending 
permission,  however,  transmitters  will 
be  given  their  share  of  space. 

The  small  Simon  set  which  will  be 
described  in  January  will  give  some 
new  ideas.  Also,  an  audion  telegraph 
set  is  being  worked  up  for  the  next 
issue.  There  are  also  a  number  of  sug- 
gestions on  receiving  apparatus  which 
the  active  experimenter  will  want  to 
try  out. 

Mr.  Clement  only  winked  his  eye 
when  he  was  asked  about  his  next  con- 
tribution, but,  if  he  writes  it,  it  will 
be  too  good  to  miss. 

The  Radio  Registry 
All  kinds  of  opportunities  are  coming 
up  in  radio  work,  not  only  in  the  United 
States  but  in  foreign  countries  as  well. 
Men  to  fill  these  positions  cannot  be 
located  readily,  but  they  will  be  found 
through  the  Radio  Register.  Is  your 
name  among  the  others? 

There  are  obvious  uses  of  such  a 
listing.   The  data  required  is: 
Name. 
Address. 

Engineer  or  Experimenter. 
Age. 

Experience. 
.  Special  qualifications. 
Radio  station  owned,  if  any. 
Address  your  letters  to  the  Radio  De- 
partment, Everyday  Engineering. 
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The  LC  Table  and  How  to  Use  It 

A  Short  Cut  Method  for  Determining  the  Wavelength  of  an  Oscillating  Circuit 


BY  means  of  the  LC  table,  the  long 
struggle  with  the  wavelength 
formula  can  be  avoided.  This 
table  gives  the  wavelength  correspond- 
ing to  the  product  of  the  inductance  in 
cms.,  and  the  capacity  in  mfds.  In 
other  words,  if  the  inductance  and  ca- 
pacity are  multiplied  together,  that 
value  will  be  found  in  the  table  oppo- 
site the  resulting  wavelength.  Or,  if 
it  is  desired  to  find  the  capacity  and 
inductance  required  for  a  given  wave- 
length, in  the  table,  opposite  the  re- 
quired wavelength,  a  number  will  be 
found  to  which  the  product  of  the  in- 
ductance and  capacity  must  be  equal. 

The  following  examples  illustrate 
the  method  by  which  the  table  must 
be  used. 

1.  To  find  the  wavelength  of  a  cir- 
cuit, knowing  the  inductance  and  ca- 
pacity: 

a.  Multiply  the  inductance  in  cms. 
by  the  capacity  in  mfds.  Locate  the 
number  in  the  table.  If  the  number  is 
not  greater  than  286.4,  the  first  two 
numerals  of  the  wavelength  will  be  at 
the  left-hand  column,  and  the  third 
numeral  at  the  top  of  the  row. 

b.  If  the  number  is  greater  than 
286.4,  add  an  even  number  of  decimal 
points  until  the  number  is  smaller  than 
286.4.  Then  the  first  two  numerals  of 
the  wavelength  will  be  at  the  left-hand 
column,  and  the  third  number  at  the 
top  of  the  row.  Add  as  many  0's  as 
there  were  pairs  of  decimals  added  to 
the  original  number. 

Example  a.  What  is  the  wavelength 
of  a  circuit  having  1,000,000  cms.  and 
0.00023  mfd? 

First,  1,000,000  x  0.00023  =  230. 
In  the  table,  230  is  across  from  900  and 
under  4.  Therefore,  the  first  two  num- 
bers of  the  wavelength  are  90  and  the 
third,  4.  Answer:  1,000,000  cms. 
and  0.00023  mfd.  give  904  meters 
wavelength. 

Example  b.  What  is  the  wavelength 
of  a  circuit  having  10,000,000  cms. 
and  0.0011  mfd.? 

First,  10,000,000  x  0.0011  =  11,000. 
This  number  is  greater  than  286.4. 
Adding  one  pair  of  decimal  points,  this 
number  becomes  110.00,  which  is  less 
than  286.4.  In  the  table,  110  is  across 
from  620  and  under  5.  Therefore,  the 
first  two  numbers  of  the  wavelength  are 
62,  the  third  is  5,  and  one  0  is  added 
for  the  pair  of  decimal  points  put  on 
the  orignal  number.  Answer:  10,000,- 
000  cms.  and  0.0011  mfd.  give  6,250 
meters  wavelength. 

2.  To  find  the  capacity  and  induc- 
tance required  for  a  given  wavelength. 

a.  If  the  wavelength  is  under  1,009 
meters,  look  for  the  number  opposite 


the  first  two  numerals  of  the  wave-  used  that  their  product  will  equal  the 
length  and  under  the  third.  Such  val-  LC  value  corresponding  to  the  given 
ues  of  capacity  and  inductance  must  be  wavelength. 

LC  TABLE 


o 

1 

2 

3 

4 

5 

6 

7 

g 

9 

0 

.0002810 

.001127 

.002534 

.00450 

.007041 

.01014 

.01380 

.01802 

.02280 

10 

.02816 

.03407 

.04056 

.04767 

.05518 

.06336 

.07207 

.08138 

.09124 

.1016 

30 

.1127 

.1242 

.1862 

.1489 

.1622 

.1780 

. .  1904 

.2053 

.2208 

.2388 

30 

.2634 

.2707 

.2882 

.3066 

.8266 

.3449 

.3660 

.3855 

.4066 

.4284 

40 

.4606 

.4734 

.4966 

.6307 

.6463 

.5702 

.6960 

.6220 

.6486 

.6761 

60 

.7041 

.7324 

.7814 

.7911 

.8212 

.8619 

.8831 

.9149 

.8471 

.9806 

so 

1.014 

1.047 

1.082 

1.1108 

1.163 

1.190 

1.227 

1.264 

1.302 

1.341 

70 

1.880 

1.420 

1.460 

1.501 

1.642 

1.684 

1.627 

1.663 

1.713 

1.757 

80 

1.802 

1.848 

1.893 

1.840 

1.987 

2.034 

2.083 

3.131 

3.181 

2.230 

90 

2.280 

2.831 

2.383 

2.486 

2  488 

2.641 

2.696 

2  660 

3.704 

2  759 

100 

2.816 

2.872 

2.929 

2.986 

3.046 

3.106 

3.163 

3.224 

3.284 

8!S4S 

10 

8.407 

3.468 

8.632 

3.696 

3.668* 

3.724 

3.789 

3.855 

8.931 

3.887 

20 

4.066 

4.123 

4.192 

4.260 

4.329 

4.399 

4.471 

4.641 

4.618 

4.686 

30 

4.767 

4.838 

4.906 

4.982 

6.066 

6.131 

6.207 

6.284 

6.363 

6.441 

40 

6.618 

6.698 

6.678 

6.757 

6.839 

6.921 

8.003 

6.084 

6.169 

6.363 

60 

6.336 

6.421 

6.604 

8.692 

8.677 

6.704 

6.862 

6.940 

7.031 

7.119 

to 

7.267 

7.298 

7.389 

7.462 

7.671 

7.667 

7.759 

7.862 

7.947 

8.043 

70 

8.136 

8.233 

8.330 

8.426 

8.628 

8.622 

8.722 

8  823 

8.931 

9.034 

80 

9.124 

9.226 

9.328 

9.432 

9.632 

9.638 

9.740 

9.846 

9.964 

10.06 

80 

10.16 

10.27 

10  38 

10.49 

10  69 j 

10.70 

10.81 

10  92 

11.04 

11.15 

200 

11.27 

11.38 

11.49 

11.61 

11.71 

11.84 

11.96 

12.07 

13.18 

13.29 

10 

12.42 

12.64 

12.66 

12.77 

12.89 

13.01 

13.14 

13.26 

13.39 

13.60 

20 

13.02 

13.76 

13.88 

14.01 

14.13 

14.26 

14.38 

14.61 

14.63 

14.77 

30 
40 

14.89 

16.03 

16.16 

15.29 

15.42 

16.55 

15.66 

16.81 

16.85 

16.08 

16  22 

16  86 

16  49 

16.63 

16  77 

16.90 

17  04 

17  18 

17.32 

17.46 

60 

17.60 

17!  74 

17!88 

18.02 

18!l7 

18.31 

18.45 

18!60  : 

18.74 

18.89 

60 

19.04 

19.18 

19.33 

19.48 

19.63 

19.77 

19.93 

20.07 

30.22 

20.38 

70 

20.63 

20.68 

20.84 

20.99 

21.14 

21.29 

21.45 

21.61 

21.76 

21.92 

80 

22.08 

22.23 

22.39 

22.55 

22.71 

22.87 

23.03 

23.18 

28.36 

23.62 

90 

23  68 

23  84 

24  01 

24.17 

24  33 

24  60 

24  67 

24  84 

36.00 

26.18 

300 

25.34 

25!52 

25!  68 

25.84 

28!  02 

26!  19 

26.36 

28.54 

26.72 

.26.89 

310 

27.07 

27.24 

27.42 

27.58 

27.76 

27.94 

28.12 

28.30 

28.47 

28.66 

20 

28.82- 

28.01 

28.20 

29.38 

29.65 

29.76 

29.92 

30.10 

30.30 

30.48 

30 

30.66 

30.84 

31.03 

31.22 

31.41 

31.59 

31.78 

31.98 

32.17 

32.36 

40 

32  56 

32  76 

32  84 

33.13 

33  33 

33  62 

33  71 

33  90 

34.10 

34.80 

60 

14.48 

34.69 

34!88 

36.10 

35!  29 

35!  48 

35.68 

36.89 

38.09 

36.29 

60 

36.60 

36.69 

36.80 

37.10 

37.31 

37.52 

37.72 

37.93 

38.13 

38.33 

70 

38.55 

38.77 

38.86 

38. 17 

39.40 

39.59 
41.76 

39.81 

40.01 

40.24 

40.43 

80 

40.69 

40.87 

41.10 

41.30 

41.52 

41.98 

42.17 

42.38 

42.60 

90 

42  84 

43  05 

43  27 

43.48 

43  71 

43  93 

44  16 

44  38 

44.61 

44.83 

400 

46.06 

46!  27 

4S!50 

45.73 

45!96 

46!  19 

46.40 

46.66 

48.88 

•47.10 

10 

47.34 

47.66 

47.79 

48.04 

48.26 

48.49 

48.73 

48.95 

49.20 

49.43 

20 

48.88 

49.81 

50.14 

(0.87 

60.63 

60.87 

51.09 

61.34 

51.67 

61 .83 

80 

62.07 

62.31 

62.55 

62.79 

63.04 

63.28 

53.53 

63.78 

64.03 

64.28 

40 

'54  53 

54  75 

55  00 

55  26 

55  61 

55  71 

56  01 

56  26 

56.63 

66.76 

60 

67.02 

57!  28 

57!  61 

57.79 

58.05 

58!29 

58!  56 

58.80 

59.06 

69.82 

60 

59.60 

59.84 

60.00 

80.37 

60.61 

60.89 

61.15 

61.41 

61.66 

61 .94 

70 

62.20 

62.46 

02.71! 

63.01 

63.27 

83.63 

63.80 

64.08 

64.33 

64.60 

80 

64.88 

66.13 

68.17 

65.87 

65.85 

86.22 

86.49 

66.77 

67.05 

67.33 

90 

67  81 

67  89 

68  17 

68  42 

68  71 

68  00 

69  28 

69  67 

69  82 

70.11 

600 

0.41 

70°.  66 

70!96 

71.26 

7l!  52 

7l!81 

72!ll 

72.38 

72.68 

72.96 

10 

73.24 

73.52 

73.82 

74.09 

74.40 

74.67 

74.96 

76.28  • 

76.64 

76.86 

20 

76.14 

76.42 

76.74 

77.02 

77.31 

77.62 

77.91 

78.20 

78.481 

78.81 

30 

79.11 

79.39 

79.69 

79.88 

80.28 

80.61 

80.91 

81.21 

81.67 

81.82 

40 

82  12 

82  41 

82  71 

83  03 

83  33 

83  64 

83  95 

84  26 

84  57 

84.87 

60 

85.18 

«65'S1 

85!78 

8s!io 

88!  42 

86!74 

87!06 

87!  38 

87!66 

87.98 

60 

188.31 

88.83 

88.92 

89.26 

189.58 

89.88 

90.20 

90.53 

90.82 

91.16 

70 

91.48 

91.79 

92.12 

92.47 

92.76 

93.11 

93.42 

93.76 

94.06 

94.41 

80 

94.71 

96.06 

15.37 

96.72 

98  03 

98.38 

96.70 

97.01 

97.36 

197.68 

90 

*98  06 

98  36 

98  68 

88  04 

99  36 

99  68 

100  00 

100  30 

100  70 

101.00 

600 

101 !  40 

101 !  70 

-02.10 

102.30 

102!  70 

103!  00 

103!40 

103.80 

104.10 

104.40 

610 

104.7 

106.1 

105.4 

106.8 

106.2 

106.6 

106.9 

107.2 

107.6 

107.9 

20 

108.2 

108.6 

108.9 

109.2 

109.6 

110.0 

110.4 

110.8 

111.1 

111.4 

30 

111.8 

112.1 

112.  S 

112.8 

113.2 

113.6 

114.0 

114.2 

114.7 

116.0 

40 

116  3 

115  7 

116  1 

116  4 

116  8 

117  1 

117  5 

117  9 

118  3 

118.6 

60 

U9.0 

119.'3 

U9!7 

120.0 

120!4 

120 !  8 

12l!  2 

12l!s 

131 !  9 

12k.  3 

60 

122.7 

123.0 

123.4 

123.8 

124.2 

124.6 

124.9 

125.2 

126.7 

136.0 

70 

126.4 

126.8 

127.2 

127.8 

127.9 

128.3 

128.6 

129.0 

129.4 

139.8 

80 

130.2 

130.6 

131.0 

131.3 

131.7 

132.1 

132.6 

132.9 

133.2 

133.7 

90 

134  1 

134  6 

134  8 

136  2 

135  6 

136  0 

136  4 

136  8 

137  2 

187.6 

700 

138!o 

138!  4 

138!8 

139!  2 

13S!  6 

14o!o 

14o!4 

14o!7 

141  !l 

141.6 

10 

142.0 

142.3 

142.8 

143.2 

143.5 

144.0 

144.3 

144.7 

146.2 

146.6 

20 

146.0 

148.3 

146.8 

147.2 

147.6 

148.0 

148.4 

148.8 

149.3 

149.6 

30 

150.1 

150.4 

150.9 

151.3 

151.7 

152.2 

152.6 

163.0 

163.4 

153.8 

40 

164  2 

154  6 

156  0 

166  4 

155  8 

156  3 

166  7 

167  1 

167  5 

158.0 

60 

158^4 

158!8 

159!2 

169!7 

160!l 

160!4 

ieo!o 

161.4 

161.8 

162.2 

60 

162.7 

163.1 

163.6 

163.9 

184.4 

164.8 

166.2 

165.7 

166.2 

166.6 

70 

168.9 

167.4 

167.8 

168.3 

168.7 

169.1 

169.8 

170.0 

170.4 

170.8 

80 

171.3 

171.8 

172.2 

172.7 

173.1 

173.6 

174.0 

174.4 

174.8 

175.3 

90 

175.7 

176.2 

176.8 

177.1 

177.6 

178.0 

178.4 

178.8 

179.3 

179.7 

800 

180. 2 

180  6 

181.1 

181 .6 

182. 1 

182.5 

182.9 

183.4 

183.9 

184.3 

10 

184.3 

185.2 

185.7 

186.1 

186.5 

187.1 

187.5 

187.9 

188.5 

188.9 

20 

189.3 

189.8 

190.3 

190.7 

191.2 

191.7 

192.2 

192.6 

193.1 

193.6 

30 

184.0 

194.5 

194.9 

196.4 

195.9 

196.3 

198.8 

197.2 

127'' 

198.3 

40 

188.7 

198.2 

189.8 

200.1 

200.6 

201.1 

201.6 

202.0 

202.6 

203.0 

60 

203.4 

203.9 

204.4 

204.8 

205.8 

205.9 

206.4 

206.8 

207.8 

207.8 

60 

208.3 

208.7 

209.2 

209.7 

210.2 

210.7 

211.2 

211.6 

212.1 

212.6 

70 

213.4 

213.6 

214.1 

214.6 

215.1 

215.6 

216.1 

216.6 

217.1 

217.6 

80 

218.1 

218.6 

219.1 

218.6 

220.1 

220.6 

221.0 

221.5 

222.0 

222.6 

80 

223.0 

223.6 

224.1 

224.6 

226.0 

225.6 

228.0 

228.6 

227.1 

227.6 

900 

228.0 

228.6 

229.1 

228.6 

230.1 

230.6 

231.1 

231.6 

232.1 

232.7 

810 

233.1 

233.6 

234.2 

234.7 

236.2 

235.7 

236.2 

236.8 

237.2 

237.8 

20 

238.3 

238.9 

239.3 

238.8 

240.4 

240.8 

241.4 

241.8 

242.4 

243.0 

30 

243.5 

244.0 

244.6 

245.1 

245.6 

246.1 

248.7 

247.2 

247.7 

248.3 

40 

248.8 

249.4 

250.0 

250.3 

250.9 

251.4 

252.0 

252.4 

253.0 

253.8 

60 

254.1 

254.7 

255.2 

255.8 

256.3 

256.8 

257.4 

257.8 

258.4 

258.8 

60 

259.5 

260.0 

260.6 

261.1 

261.7 

262.2 

282  8 

263  2 

263.8 

264.3 

70 
80 

265.0 

266.6 

266.1 

286.8 

267.2 

267.7 

2(18. 1 

2(58.7 

21.9.3 

269.9 

270.4 

271.0 

271.5 

272.1 

272  7 

273.2 

273 . 8 

274.3 

274.9 

275.4 

90 

276.9 

276.6 

277.1 

277.6 

278.3 

278.7 

270.4 

27!)  0 

210.4 

281.0 

1000 

281.6 

282.1 

282.6 

283  1 

283 .  S 

284.3 

284.8 

285.4 

285.9 

286.4 
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b.  If  the  wavelength  is  over  1,009 
meters,  look  for  the  number  opposite 
the  first  two  numerals  of  the  wave- 
length, and  under  the  third.  Take  off 
a  pair  of  decimal  points  for  each  nu- 
meral, over  three,  of  the  wavelength 
value.  The  product  of  the  inductance 
and  capacity  must  equal  the  LC  value 
found. 

Example  a.  What  inductance  and 
capacity  must  be  used  to  give  793 
meters  ? 

The  LC  value,  opposite  790  and  un- 
der 3,  is  177.1.   If  it  is  decided  to  use 


a  0.001  mfd.  condenser,  the  inductance 
will  be  177.1  -~  0.001  or  177,100  cms. 

Example  b.  What  inductance  and 
capacity  must  be  used  to  give  18,200 
meters  ? 

The  LC  value,  opposite  180  and  un- 
der 2,  is  9.328.  Since  there  are  five 
numerals  to  the  wavelength  value,  two 
pairs  of  decimal  points  must  be  taken 
away,  making  the  number  93280.  If 
it  is  decided  to  use  a  condenser  of  0.002 
mfd.,  the  inductance  will  be  93280  -i- 
0.002  or  46,640,000  cms. 


A  New  Transformer  and  Oil  Condenser 


Two  new  and  interesting  transmit- 
ting instruments  are  shown  in  the  ac- 
companying illustration.  At  the  left  is 
a  closed  core,  non-resonance  trans- 
former specially  designed  for  use  with 
the  usual  type  of  non-synchronous 
rotary  gap  used  by  experimenters. 

The  secondary  winding  can  be  seen 
at  the  top  of  the  transformer,  wound  on 
the  main  closed  core.  Below  the  panel 
are  two  impedances  which  regulate  the 
primary  supply  current.  They  are 
wound  on  a  separate  core. 

If  the  power  leads  are  connected  to 
the  left  and  center  terminals,  both  im- 
pedances are  in  series  with  transformer 
primary.  Across  the  center  and  right 
terminals,  only  the  larger  impedance  is 
in.  When  the  secondary  is  practically 
short-circuited  by  the  rotary  spark  gap, 
the  increased  impedance  of  the  regulat- 
ing coils  limits  the  primary  current. 
A  commendable  feature  of  the  three 


sizes  now  supplied  is  that  they  are  rated 
in  kilowatt-amperes,  with  stated  power 
factors.  This  may  require  an  explana- 
tion. On  direct  current  work,  the  power 
in  kilowatts  is  given  by  multiplying 
the  voltage  by  the  amperage.  Not  so 
with  alternating  current,  for  the  prod- 
uct of  the  voltage  and  amperage  is  only 
the  apparent  power.  An  A.  C.  circuit 
may  be  carrying  100  volts  and  10  am- 
peres though  it  accomplishes  only  0.5 
kilowatts  of  work.  The  100  volts  times 
10  amperes  means  only  1  kilowatt-am- 
pere. To  find  the  true  power,  the  K. 
V.  A.  rating  must  be  multiplied  by 
the  power  factor.  To  determine  this 
factor  is  beyond  the  means  of  most  ex- 
perimenters. 

When,  as  should  be  done  always,  the 
K.  V.  A.  rating  and  power  factor  are 
given,  it  is  easy  to  determine  the  true 
power.  For  example,  the  transformer 
illustrated  is  rated  at  1.15  K.  V.  A.  and 


0.345  K.  V.  A.  With  a  power  factor  of 
0.75  at  high  power,  this  means  0.76  K. 
W.  or  760  watts.  On  low  power,  0.345 
K.  V.  A.,  at  a  power  factor  of  0.87,  is 
300  watts.  Reduced  power,  when  pos- 
sible, means  less  QRM. 

An  excellent  protective  spark  gap  is 
fitted  to  the  transformer.  It  will  be 
seen  that  the  gap  length  cannot  be  in- 
creased unless  the  discs  are  actually  re- 
moved. The  secondary  voltage  ranges 
from  6,000  to  12,000  for  the  three  sizes. 
With  a  condenser  of  0.006  mfd.,  the 
spark  has  a  note  of  approximately  800 
cycles. 

The  oil  condenser,  at  the  left  of  the 
illustration,  is  rather  new  for  experi- 
mental work.  Inside  the  aluminum 
case,  the  metal  plates  are  held  by  sturdy 
insulation.  Transit  oil  is  used  for  the 
dielectric.  This  gives  a  capacity  of 
0.0035  or  0.007  mfd.,  according  to  the 
size.  The  break-down  voltages  for  the 
two  sizes  are  10,000  and  8,000  respec- 
tively. Creeping  of  the  oil  is  prevented 
by  oil-tight  covers. 

Resistance  losses  are  surprisingly  low 
in  a  condenser  of  this  type.  At  300 
meters,  for  example,  the  resistance  was 
only  .05  ohms. 

Don't  forget  your  lightning  switch. 
It  is  one  of  the  most  important  pos- 
sible sources  of  lost  energy  from  the 
receiver.  The  ordinary  slate  base,  fas- 
tened to  the  side  of  die  house,  allows 
energy  to  leak  through  the  base  itself 
over  the  dust  layer  on  the  surface,  and 
through  moisture  which  may  collect  on 
the  under  side. 


Experimenters  are  making  rapid  preparations  for  transmitting.  Although  there  is  no  promise,  there  is  a  good  chance  that  stations  will 

open  within  a  month 
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Radio  Experimenters  Back  On  Old  Status 

All  War-time  Restrictions  Lifted  from  Stations  Used  Only  for  Private  Experimental  work 


HARDLY  a  branch  of  the  United 
States  Government  has  escaped 
criticism  and  blame  on  one  ac- 
count or  another.  Among  radio  men, 
at  least,  the  Navy  Department  has  had 
its  share.  Even  the  experimenters, 
chafing  under  restrictions  which,  they 
thought,  should  have  been  removed  soon 
after  the  signing  of  the  Armistice,  have 
harbored  a  feeling  against  the  Naval 
authorities. 

On  October  1st,  1919,  radio  experi- 
menters were  allowed  to  re- 
sume transmitting  provided,  as 
was  the  case  before  the  war,  — 
they  have  amateur  operating 
and  station  licenses.  Those 
who  are  all  ready  to  use  their 
transmitters  should  apply  to 
the  Radio  Inspector,  Customs 
House,  of  the  city  at  which 
their  district  office  is  located. 
In  writing,  ask  for  applica- 
tion blanks  for  operator's  ex- 
amination, station  license,  or 
both,  as  the  case  may  be.  All 
licenses  were  revoked  at  the 
beginning  of  the  war.  New 
call  letters  are  now  being  as- 
signed. 

This  action  applies  to  ama- 
teur, technical,  training  school 
and  experimental  stations 
which  do  not  carry  on  paid 
traffic.  It  will  not  be  possible 
to  issue  operators'  and  station 
licenses  immediately  because 
of  the  volume  of  applications. 
However,  temporary  permits 
will  be  issued  on  applications 
which  indicate  that  the  equipment  and 
operators  comply  with  the  law. 

A  list  of  the  radio  districts  is  given 
below,  so  that  each  man  can  locate  his 
district  office: 

1.  Boston,  Mass. 

Maine,  New  Hampshire,  Vermont,  Massa- 
chusetts, Rhode  Island,  Connecticut. 
2.  New  York,  N.  Y. 

New  York  (county  of  New  York,  Staten 
Island,  Long  Island  and  counties  on  the 
Hudson  River  to  and  including  Albany, 
Rensselaer  and  Schenectady)  and  New  Jer- 
sey (counties  of  Bergen,  Passaic,  Essex, 
Union,  Middlesex,  Monmouth,  Hudson  and 
Ocean). 

3.  Baltimore,  Md. 

New  Jersey  (all  counties  not  included  in 
second  district),  Pennsylvania  (counties  of 
Philadelphia,  Delaware,  all  counties  south  of 
the  Blue  Mountains  and  Franklin  County), 
Delaware,  Maryland,  Virginia,  District  of 
Columbia. 

4.  Savannah,  'Ga. 

North  Carolina,  South  Carolina,  Georgia, 
Florida,  Porto  Rico. 

5.  New  Orleans,  La. 
Alabama,  Mississippi,  Louisiana,  Texas, 

Tennessee,  Arkansas,  Oklahoma,  New  Mexico. 

6.  San  Francisco,  Cal. 
California,  Hawaii,  Nevada,  Utah,  Ari- 
zona. 


7.  Seattle,  Wash. 

Oregon,  Washington,  Alaska,  Idaho,  Mon- 
tana, Wyoming. 

8.  Cleveland,  Ohio 

New  York  (all  counties  not  included  in 
second  district),  Pennsylvania  (all  counties 
not  included  in  third  district),  West  Vir- 
ginia, Ohio,  Michigan  (Lower  Peninsula). 

9.  Chicago,  III. 
Indiana,    Illinois,    Wisconsin,  Michigan 
(Upper  Peninsula),  Minnesota,  Kentucky, 
Missouri,  Kansas,  Colorado,  Iowa,  Nebraska, 
South  Dakota,  North  Dakota. 


NAVY  DEPARTMENT 
UNITED  STATES  NAVAL  COMMUNICATION  SERVICE. 


WU-BR 


DISTRICT  COMMUNICATION  SUPERINTENDENT 
THIRD  NAVAL  OISTRICT 
44  WHITEHALL  STREET 


Ootoosr  1st,  1919. 


Tha  Editor, 

Irsryday  Big  In— ring  Magaslna, 
t  Waat  46th  Strast.  ■*»  Tors  City. 

Daar  Six, 

SffsotlTs  Ootoosr  1st,  1919,  all  restrictions  on 
aaatonra  am  aaatanr  radio  stations  ara  ramorad. 

This  doae  not  apply  to  any  station  handling  oon- 
■arolal  Duslnass  of  any  oharaotar.  Loo  lading  buslnass  of 


Attention  Is  Inrltsd  to  tha  faot  that  a  Department 
-of  Cooneros  radio  station  lloanas  la  naossaary  bafora 
aaatanr  radio  stations  can  tranaalt.    Applications  should 
ha  aada  to  tha  naaraat  radio  inapaetor. 


Llsutaaant  0' 


This  act  of  the  Naval  authorities 
suggests  a  review  of  the  present  radio 
situation.  Word  regarding  transmit- 
ting came  through  just  as  the  Magazine 
was  being  closed,  so  that  it  is  impos- 
sible at  this  time  to  say  how  it  came 
about  that  restrictions  were  lifted.  At 
the  same  time,  there  is  enough  informa- 
tion available  to  throw  a  different  light 
on  some  matters  which  have  been  dis- 
cussed by  the  radio  publications  in  such 
an  emphatic  manner.  . 

First  off,  Everyday  wants  it  under- 
stood that  it  believes  the  Navy  Depart- 
ment to  be  made  up  of  very  human 
men,  men  who  are  trying  to  do  what  is 
right,  and  as  quickly  as  possible  when 
the  right  time  comes.  In  other  words, 
we  believe  that  the  Navy  is  one  of  the 
strongest  supporters  of  the  radio  ex- 
perimenters. *  However,  these  men  are 
serving  a  greater  purpose  than  the  con- 
trol of  experimental  radio — they  are  in 
the  service  of  the  United  States  of 
America. 


When  they  appear  to  fail  the  people 
of  the  country,  it  is  sometimes  because 
the  people  fail  them.  Take  the  radio 
operating  system  which  has  been  so 
widely  condemned.  It  is  obvious  that 
permanent  Government  control  will 
fail,  if  it  is  put  into  operation,  but,  as 
they  are  conducting  the  service  until 
definite  action  is  taken,  they  are  doing 
it  under  tremendous  handicaps. 

If  you  could  see  the  Naval  Com- 
munication Office  at  New  York,  you 
would  understand  that,  try  as 
they  may,  they  cannot  handle 
the  present  tremendous  traffic 
with  the  reduced  personnel 
now  employed.  Moreover,  it 
is  a  different  matter,  with  hun- 
dreds of  ships,  than  in  the 
old  days  when  the  total  num- 
ber of  ship  stations  did  not 
amount  to  over  five  hundred. 
And,  as  a  matter  of  fact,  the 
service  now  is  not  as  bad  as 
some  would  have  us  believe. 

A  little  careful  thought, 
with  a  knowledge  of  the  facts, 
shows  that  actually,  the  peo- 
ple of  this  country  are  being 
very  well  served  by  the  Navy 
Department. 

Consider  the  situation  in 
other  countries.  America,  con- 
demned by  every  sort  of  de- 
structive agitator,  is  the  only 
country  in  which  the  rights  of 
radio  experimenters  are  recog- 
nized. This  means  more  than 
•  than  the  statement  indicates  at 
first  glance.  It  means  that,  as 
far  as  the  public,  which  is  primarily 
responsible  for  emergency  acts  of  the 
Government,  will  allow,  the  authorities 
are  making  it  possible  for  them  to  have 
what  they  want  as  fast  as  the  people 
take  the  constructive  steps  on  which  the 
work  of  the  Government  depends. 

The  Navy  Department  has  actually 
shown  a  sincere  appreciation  for  the 
radio  experimenters.  It  has  done  more 
than  it  promised  when  the  stations  were 
closed.  As  soon  as  conditions  made  it 
practical,  on  April  15th,  1919,  receiv- 
ing was  permitted.  Now,  though  peace 
has  not  been  declared,  experimenters 
have  been  put  back  on  their  pre-war 
status.  Beside  that,  the  Navy  is  en- 
couraging radio  work  by  sending  out 
an  evening  code  practice. 

Instead  of  hampering  the  experi- 
menters, the  Department  is  doing  all  it 
can  to  help  them.  Perhaps  if  a  spirit 
of  gratitude  replaced  the  grumbling 
which  has  been  directed  toward  the 
authorities,  they  might  do  even  more 
for  us. 
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The  U.  S.  Navy  Radio  Compass 

PART  1 

What  the  Radio  Compass  Is.  How  It  Works,  and  for  What  It  Is  Used 


THROUGH  the  courtesy  of  the 
U.  S.  Navy  Department,  Bureau 
of  Steam  Engineering,  and  the 
co-operation  of  Commander  H.  C. 
Hooper,  complete  details  are  now  avail- 
able on  the  theory,  design  and  opera- 
tion of  the  Radio  Compass  or  direction 
finder.  The  development  of  this  ap- 
paratus was  one  of  the  most  important 
accomplishments  of  the  Navy,  and  in- 


For  short  wave  reception,  a  coil  of  5 
turns,  %  in.  apart,  on  a  frame  4  feet 
square  will  give  good  results.  Wave- 
lengths up  to  20,000  meters  can  be  re- 
ceived on  a  loop  of  40  tums,  Y\  in. 
apart,  on  a  frame  4  feet  square.  Either 
bare  or  insulated  wire  can  be  used,  but 
particular  precautions  must  be  taken  to 
prevent  leakage  between  the  turns. 

To  illustrate  the  theory  of  operation 


mitter  is  moved  to  T,  diagonally  op- 
posite, the  loop  will  still  receive  maxi- 
mum signals  at  the  same  position. 

Under  actual  working  conditions,  the 
apparatus  is  connected  as  in  Fig.  5. 
The  loop  is  in  series  with  a  loading 
coil  and  both  shunted  by  a  0.0005  or 
0.001  mfd.  variable  condenser.  A  crys- 
tal detector  can  be  used  for  short  dis- 
tances, but  an  audion  is  needed  for  long 


Fig.  I — General  design  of  loop  anten- 
nas, showing  the  box  and  fiat  types 

formation  concerning  it,  one  of  the  most 
carefully  guarded  secrets. 

In  the  first  part  of  this  article,  the 
general  theory  and  operation  is  taken 
up;  the  second  part  deals  with  the  in- 
struments and  circuits  employed. 

The  Bilateral  Compass 

The  operation  of  the  radio  compass, 
known  more  widely  as  the  direction 


Fig.  2 — In  this  position  the  turns  of  the  coil 
are  cut  at  right  angles  and  signals  are  heard 


Fig.  3 — Here  the  lines  of  force  are  parallel 
to  the  turns  and  no  current  is  set  up 


of  the  loop,  let  us  consider  Fig.  2.  As 
is  well  known,  magnetic  waves  travel 
out  radially  from  a  wireless  transmit- 
ting station.  If  a  coil,  whether  round 
or  square,  is  placed  in  this  field  in  the 
position  shown  at  Fig.  2,  the  lines  of 
force  cut  through  the  turns  of  wire  on 
the  coil  at  right  angles,  setting  up  a  cur- 
rent in  the  winding.  In  Fig.  3,  how- 
ever, the  lines  of  force  are  parallel  with 
the  turns,  and  induce  no  current. 


range  receiving.  Where  both  a  loop 
and  a  regular  antenna  are  used  with  a 
loose  coupler,  Fig.  6,  the  antenna  may 
be  connected  in  die  usual  manner,  and 
the  loop  inserted  in  the  secondary  cir- 
cuit, with  a  short  circuiting  switch.  For 
standly  or  long  distance  work,  the  loop 
is  short  circuited,  and  signals  received 
on  the  coupler  by  means  of  the  antenna. 
When  signals  are  heard,  the  loop  switch 
is  opened,  the  secondary  coupling  made 


Lin<  of  DiwtKon 


Fig.  A — When  the  horizontal  part  of  the  turns  point  at  two 
opposite  transmitters,  signals  are  heard  from  both  stations 


Fig'.  S — The  connections  of  a  simple  loop  receiver  for  bilateral 
work.  An  audion  must  be  used  to  cover-any  great  distance 


finder,  depends  chiefly  on  the  action  of 
the  loop  antenna.  Although  varying  in 
shape  and  size,  they  are  usually  wound 
as  in  Fig.  1,  more  often  in  the  box  type 
form.  A  circular  shape  can  be  used 
as  well,  and  in  some  cases  the  turns  of 
the  box  type  are  bunched  together.  In- 
ductance requirements  determines  the 
number  of  turns  and  their  size.  There 
is  a  relation  between  the  turns  and  area 
•enclosed  which  give  maximum  signal 
strength,  but  for  ordinary  purposes,  it 
is  safe  to  make  the  box  type  from  3  to 
5  feet  on  a  side,  with  enough  turns  to 
give  the  inductance  necessary. 


If,  then,  a  receiving  set  is  connected 
to  the  coil  or  loop,  and  signals  are  sent 
out  from  the  transmitter,  they  will  be 
heard  when  the  loop  is  in  position  Fig. 
2,  but  no  signals  at  Fig.  3.  This  effect 
can  be  used  to  show  the  line  of  direction 
of  the  origin  of  the  signals.  It  will  be 
seen  that  the  horizontal  part  of  turns 
lie  in  the  line  of  direction  when  the  sig- 
nals are  at  maximum  intensity. 

This  system  does  not  show  the  abso- 
lute direction,  as  will  be  seen  from  Fig. 
4.  Suppose  that  a  transmitter  is  set  up 
at  T,  and  the  loop  A  B  adjusted  for 
maximum  signals.    Now,  if  the  trans- 


as  loose  as  possible,  and  the  signals  re- 
tuned  while  the  position  of  the  loop  is 
varied. 

Fig.  7  shows  a  method  for  obviating 
the  necessity  of  retiming  when  the  loop 
is  thrown  in.  A  S.  P.  D.  T.  switch  is 
wired  so  that  it  short  circuits  either  the 
loop  or  a  small  variable  inductance,  A. 
When  once  adjusted,  it  will  need  no 
further  attention.  This  initial  adjust- 
ment is  obtained  in  the  following  man- 
ner: 

Signals  are  first  received  on  the  large 
antenna,  with  A  short  circuited  and  the 
loop  open,  but  not  in  a  position  to  pick 
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up  signals;  then  the  loop  is  shunted  and 
the  signals  tuned  in  again  by  varying 
A.  Now  A  is  equivalent  to  the  loop. 
If  a  station  is  tuned  in  on  the  antenna, 
wtih  the  loop  out,  A  will  be  in  the  cir- 
cuit. When  the  switch  is  changed  over, 
A  will  be  cut  out,  but  the  wave  length 
will  not  change,  for  the  loop  will  be  in. 

Uses  of  the  Bilateral  Compass 

The  bilateral  compass,  though  it  does 
not  indicate  the  absolute  direction  of  a 


The  Unilateral  Compass 

Having  reached  an  understanding  of 
the  action  of  the  loop  and  the  bilateral 
compass,  the  next  step  is  the  unilateral 
or  absolute  direction  type.  This  shows 
in  which  radial  direction  the  transmit- 
ting station  lies,  instead  of  a  diametri- 
cal direction. 

It  is  well  known  that  the  ordinary 
T,  L,  umbrella,  and  similar  forms  of 
antennas  are  practically  non-direction- 
al. However,  regardless  of  the  direction 


antenna  than  in  the  loop,  the  coupling 
must  be  adjusted  until  the  antenna  cur- 
rent in  the  secondary  circuit  is  the  same 
as  that  put  in  by  the  loop.  Otherwise, 
the  signals  from  the  antenna  would  be 
so  strong  that  no  variation  in  strength 
would  be  noticed  as  the  loop  is  moved 

The  Compass  Under  Working 
Conditions 
In  operation,  there  are  two  effects 
not  brought  out  in  the  theoretical  dis- 
cussion.   First,  the  sharpest  indica- 


Fig.  6 — Standby  work  is  done  with  the  antenna, 
and  the  direction  determined  by  using  the  loop 


Fig.  8 — A'ship  at  sea  can  be  located  by  using 
two  direction  finding  stations  on  the  coast 


transmitter,  has  many  inportant  uses. 
Take,  for  example,  a  ship  nearing  port 
in  a  heavy  fog  or  storm  such  that  lights 
are  not  visible.  At  either  side  of  the 
harbor,  there  is  a  direction  finder,  Fig. 
8,  at  which  signals  are  received  from 
the  ship.  Station  T  determines  the  di- 
rection of  the  ship  and  finds  angle  C, 
T,  the  angle  D.  Then,  by  simple  trigo- 
nometry, the  exact  location  of  the  ship 
can  be  found,  and  the  captain  informed 
as  to  his  position. 

The  same  system  serves  to  locate  an 
experimental  station  which  is  not  li- 
censed, or  does  not  meet  the  Govern- 


from  which  the  signals  come,  the  cur- 
rent induced  in  the  antenna  is  always 
in  the  same  direction. 

Keeping  this  last  statement  in  mind, 
let  us  examine  Fig.  9.  Coil  A  B  is 
placed  in  the  position  for  maximum 
signal  strength  and  current  flows 
through  the  winding.  It  is  then  turned 
180°  to  the  position  At  Bx.  The  signal 
strength  has  not  been  changed,  but  the 
current  flows  in  the  opposite  direction. 
In  other  words,  moving  the  coil  180° 
does  not  change  the  amount  of  current, 
yet  the  direction  is  reversed. 

The  unilateral  effect  is  produced  by 


tions,  with  the  bilateral  connections,  are 
at  minimum  signal  strength.  Second, 
sharp  indications  cannot  be  obtained 
with  the  unilateral  compass. 

It  is  necessary,  therefore,  to  use  both 
effects  for  accurate  absolute  direction 
finding.  The  method  is  as  follows: 

1.  Signals  are  first  received  with 
close  coupling  between  the  primary  and 
secondary,  with  the  compass  switch  at 
Bilateral,  Fig.  11.  This  gives  a  non- 
directional  effect  and  maximum  receiv- 
ing efficiency. 

2.  When  a  station  has  been  tuned 
in,  the  coupling  is  reduced,  the  switch 


Fig.  7 — The  loop  can  be  used  or  cut  out  with- 
out changing  the  wavelength  of  the  secondary 


Fig.  9 — Turning  the  coil  180°  changes  the  direction 
of  the  current  but  the  signals  are  still  as  strong 


ment  requirements.  During  the  war, 
enemy  radio  stations  were  discovered 
by  this  method. 

Another  use  of  the  direction  finder  is 
in  cutting  out  interference.  A  high 
powered  transmitter  may  be  sending 
nearby,  yet,  if  it  is  not  in  the  line  of 
direction  of  the  loop,  it  will  not  be 
heard.  This  is  a  particular  advantage 
in  cities  where  there  are  many  experi- 
mental stations. 

On  airplanes,  the  compass  serves  to 
guide  the  pilot  toward  his  objective 
or  home  field.  The  magnetic  compass 
shows  the  general  direction,  overcoming 
the  disadvantage  of  the  bilateral  effect. 


combining  the  actions  of  the  antenna 
and  loop.  Fig.  10  shows  the  method 
employed.  Signals  are  received  on  the 
antenna  which  is  connected  to  the 
ground  through  the  primary  of  a  loose 
coupler.  At  the  same  time,  the  signals 
are  picked  up  by  the  loop  which  is  in- 
serted in  the  secondary  circuit.  In  one 
of  the  maximum  positions,  the  currents 
in  the  antenna  and  loop  will  be  in  the 
same  direction  and  will  aid  each  other 
giving  a  louder  response  in  the  tele- 
phones. In  the  other  maximum  posi- 
tions, 180°  from  the  first,  the  loop  cur- 
rent will  oppose  that  in  the  antenna,  so 
that  they  will  produce  no  signals  in 
the  phones. 

Since  the  current  is  greater  in  the 


put  at  unilateral,  and  the  loop  turned 
until  the  position  for  maximum  signals 
is  found.  This  will  indicate  the  abso- 
lute direction  approximately,  Fig.  12. 

3.  Finally  the  loop  is  turned  90° 
from  its  former  position  and  the  com- 
pass switch  is  put  at  bilateral.  Now 
the  direction  can  be  determined  ac- 
curately, adjusting  the  loop  for  mini- 
mum signals. 

Since  there  is  nothing  about  the  loop 
itself  to  show  on  which  side  the  maxi- 
mum effect  is  obtained,  it  is  necessary 
at  first  to  make  a  determination  on  some 
station  whose  direction  is  known.  This 
side  should  be  marked,  as  it  will  be  al- 
ways the  same,  provided  that  no  con- 
nections are  reversed. 
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Compass  Faults  and  Troubles 

Certain  difficulties  may  arise  which 
will  make  the  direction  finding  effect 
inoperative.  The  symptoms  and  reme- 
dies are  listed  here: 

1.  Lack  of  sharp  turning  at  mini- 
mum position,  bilateral  connection. 


connections  reversed.  This  can  be 
connected  by  locating  a  known  sta- 
tion and  reversing  connections  until 
a  correct  reading  is  obtained. 

Calibration  for  Distortion 

At  stations  where  metal  buildings  or 
structures  are  located  nearby,  it  may  be 


Bil.t. 

Unil.t 


ship,  the  work  is  easy,  since  the  station 
and  metal  structures,  the  ship  itself, 
can  be  swung  around  in  various  direc- 
tions. 

A  land  station,  however,  presents 
greater  difficulties.  The  only  way  by 
which  it  can  be*  calibrated  is  to  carry 
an  adjustable  transmitter  around  the  re- 


< 
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*\ 

1 
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Fig.  10.    Combination  receiving  for  unidirectional  work 


Fig.  11.  Either  system  can  be  used  by  changing  the  compass  switch 


a.  If  any  connection  is  made  be- 
tween the  receiving  apparatus  and  the 
ground,  this  trouble  will  result. 

b.  The  grounding  may  be  due  to 
excessive  distributed  capacity  be- 
tween the  secondary  and  the  ground 
or  large  metal  objects  in  the  operat- 
ing room  All  apparatus  must  be 
kept  away  from  such  objects. 

c.  Leakage  or  excessive  distributed 
capacity  between  the  loop  and  an- 
tenna leads. 

2.  Minimum  signals  always  at  the 
same  position,  bilateral  connection. 

a.  Neighboring  antennas  not  dis- 
connected from  the  ground. 

3.  Readings  reversed  180*,  unilat- 
eral connection. 

a.    Antenna  and  ground  and  coil 


found  that  distorted  directional  read- 
ings are  obtained.  The  distortion  of 
the  electrical  waves-  by  metal  objects  is 
comparable  to  the  bending  of  light  or 
sound  waves. 


necessary,  even  in  a  metal  framed  build- 
ing unless  the  limit  of  accuracy  is  re- 
quired. 

The  second  part  of  this  article  will 
appear  in  the  November  issue.   It  will 


BiUaral 
Canntctian 

Fig.  12.  By  listening  in  both  ways,  the  transmitter  can  be  located  accurately 


This  effect  increases  with  the  wave- 
length, so  that  if  a  loop  is  used  over 
a  long  range  of  frequencies,  determina- 
tions for  distortion  should  be  made  at 
several  wavelengths.    In  the  case  of  a 


ceiving  station.  In  general,  this  is  not 
describe  the  apparatus  used  by  the 
Navy  Department,  and  will  give  photo- 
graphs, circuits,  and  details  of  the  in- 
struments. 


LOOP  ANTENNA  USED  THIR- 
TEEN YEARS  AGO 

THE  loop  type  antenna  has  come 
to  general  notice  only  within  the 
last  year,  since  the  necessity  for  secrecy 
regarding  Government  activities  was 
removed.  As  a  matter  of  fact,  Prof. 
G.  W.  Pickard  filed  a  patent  in  June, 
1907,  covering  the  use  of  the  loop, 
operating  on  magnetic  wave  compo- 
nents. 

Possibly  because  of  the  limitations 
in  equipment,  results  obtained  were  of 
little  practical  import.  It  is  interest- 
ing to  know,  however,  that  Prof.  Pick- 
ard was  well  aware  of  the  possible  use 
of  the  loop,  and  carried  out  many  ex- 
periments to  determine  various  direc- 
tional effects. 

This  patent  is  number  876,996. 
Copies  can  be  obtained  from  the  Patent 
Office,  Washington,  D.  C,  at  a  cost  of 
five  cents. 


RECTIFIER  FOR  STORAGE  BAT- 
TERY CHARGING 

IT  can  be  truly  said  that  the  electri- 
cal engineer's  work  is  never  done. 
There  are  always  improvements  and 
refinements  to  make. 


The  new  Clapp-Eastham  rectifier  is 
a  product  in  keeping  with  the  con- 
tinuous advance  in  electrical  devices. 
The  illustration  here  shows  the  storage 
battery  charging  outfit,  consisting  of  a 


step-down  transformer  and  vibrating 
rectifier. 

When  the  connecting  plug  is  put  into 
any  light  socket  on  an  A.  C.  line  the 
voltage  is  reduced,  and  the  low  tension 
current  is  put  through  the  rectifier, 
which  allows  it  to  pass  into  the  storage 
battery  in  one  direction  only.  An  in- 
teresting feature  is  that  if  the  A.  C.  cur- 
rent fails  the  battery  cannot  discharge 
back  into  the  transformer.  Moreover, 


the  battery  can  be  connected  to  the  r  ec- 
tifier  in  either  direction,  yet  the  current 
will  always  flow  into  the  battery  in  the 
right  direction. 

It  will  be  seen  that  the  instrument 
is  as  nearly  proof  as  it  can  be  made,  a 
great  advantage  to  the  unskilled  man 
who  takes  care  of  his  own  car.  Two 
sizes  are  made,  one  for  charging  a  6- 
volt  battery  at  7  amperes,  and  one  for 
a  12-volt  battery  at  4  amperes.  These 
types  are  made  for  110  volts  or  220 
volts. 

Using  this  rectifier,  the  cost  for 
charging  the  ordinary  6-volt  battery  is 
only  ten  to  fifteen  cents. 


RADIO  CLUBS 

EVERYDAY  invited  all  radio  clubs 
throughout  the  country  to  send  in 
announcements  of  activities,  or  other 
matters  of  general  interest  for  publica- 
tion in  the  Radio  Department. 

We  are  still  looking  for  methods  by 
which  clubs  can  increase  the  balance  of 
the  exchequer.  If  you  have  used  any 
plan  successfully,  let  the  others  know 
about  it  Get  together  a  few  of  those 
good  ideas.   We  know  you  have  them  I 
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The  Problems  of  Vacuum  Tube  Circuits 

An  Explanation  of  the  Problems  encountered  in  the  Design  of  Detectors,  Amplifiers , 
and  Undamped  and  Modulated  Telegraph  and  Telephone  Transmitters 

By  L.  M.  Clement 


THE  AUDION  AS  A  DETECTOR 

BEFORE  discussing  this  subject, 
it  may  be  well  to  show  the  action 
of  a  detector  and  the  necessity 
for  its  use  in  the  reception  of  radio 
signals. 

When  an  alternating  current  is  ap- 
plied to  the  terminals  of  a  telephone 
receiver,  the  diaphragm  is  alternately 
attracted  and  repelled  from  the  receiver 
magnet  at  the  rate  equal  to  the  fre- 
quency of  the  applied  current.  This  to 
and  fro  movement  of  the  receiver  dia- 
phragm sets  up  a  corresponding  move- 


Fig.  39,  is  transmitting  electromagnetic 
waves  of  200,000  cycles  per  second  in 
groups  occurring  l/200ths  of  a  second 
apart.  There  will  be  introduced  across 
the  inductance  coil  of  the  receiving  sta- 
tion a  voltage  similar  in  every  respect 
to  the  transmitted  current  of  Fig.  39. 
Suppose  this  voltage  were  impressed  on 
a  telephone  receiver,  Fig.  39,  no  move- 
ment of  the  diaphragm  would  result, 
due  to  its  inertia.  If  the  diaphragm 
would  follow  the  200,000  cycles  cur- 
rent, it  would  set  up  air  vibrations 
which  would  be  outside  the  range  of 
audibility. 


current  is  shown  graphically  in  3,  Fig. 
39. 

The  audion,  as  we  have  seen,  can  be 
made  to  function  as  an  amplifier  with 
but  little  distortion  by.  arranging  the 
circuit  so  that  the  signal  voltage  is  ap- 
plied to  the  straight  portion  of  the  Ec, 
lb — grid  voltage,  plate  current — char- 
acteristic of  the  tube.  By  applying 
radio  frequency  voltages  to  the  grid- 
filament  circuit  of  a  tube,  the  circuit  of 
which  is  so  arranged  that  distortion  re- 
sults, apparent  rectification  takes  place 
and  the  tube  can  be  used  as  a  detector. 
This  is  accomplished  by  making  use  of 
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Fig.  39.  Left,  a  transmitter  and  receiver  with  and  without  a  rectifying  device.  Sight,  current  actions  as  they  take  place  in  the  different 

parts  of  a  receiving  set 


ment  of  the  air.  The  human  ear  is  so 
constructed  that  these  air  vibrations,  if 
they  take  place  between  IS  and  15,000 
times  per  second,  affect  the  ear  and  pro- 
duce a  sensation  known  as  sound.  Such 
vibrations  give  rise  to  sound  waves. 
The  ear  is  unable  to  detect  air  vibra- 
tions outside  of  this  range.  If  currents 
of  higher  frequencies  than  the  upper 
limit  are  applied  to  the  telephone  re- 
ceiver, no  sensation  of  sound  will  be 
produced  on  the  ear.  In  radio  teleg- 
raphy and  telephony,  currents  varying 
in  frequency  from  15,000  to  7,000,000 
cycles  per  sound  are  employed,  and  are 
generally  referred  to  as  radio  fre- 
quencies, to  distinguish  them  from  the 
group  of  frequencies  which  are  known 
as  audio  frequencies. 

In  order  to  illustrate  how  the  radio 
frequencies  are  made  audible,  let  us 
consider  the  following  example.  Sup- 
pose an  ordinary  spark  radio  station, 


If  now  a  device  R,  which  will  allow 
the  current  to  pass  in  one  direction  and 
not  in  the  other,  is  placed  in  the  circuit 
as  shown,  the  current  wave  will  be  recti- 
fied and  appear  as  shown  in  2  of  Fig. 
39. 

The  added  effect  of  the  resulting  dis- 
torted high  frequency  currents  will 
cause  the  diaphragm  to  be  displaced  to 
and  from  for  each  group  of  oscillations 
as  shown  in  2,  Fig.  39,  by  the  inside 
dotted  lines.  Since  these  groups  fol- 
low one  another 'at  a  rate  within  an 
audible  range,  namely,  200  per  second, 
the  air  wave  set  up  by  the  diaphragm 
will  be  audible.  Very  little  of  the  high 
frequency  current  will  pass  through  the 
telephone  receivers  because  of  their  high 
reactance.  The  condenser  is  provided 
to  shunt  these  high  frequencies  around 
the  telephone  receivers;  the  low  or  group 
frequency  currents  pass  through  the 
telephone  receivers.     This  telephonic 


the  curved  portion  of  the  Ec,  Ib  curve 
of  the  tube  to  produce  distortion.  This 
is  exactly  the  effect  to  be  avoided  in 
using  the  tube  as  an  amplifier. 

For  normal  operation  of  the  audion 
as  a  detector  or  amplifier  the  voltaee 
applied  to  the  grid  circuit  does  not  ex- 
ceed the  permanent  negative  voltage 
applied  to  the  grid,  EC)  Fig.  40. 

For  this  reason  the  grid  never  be- 
comes positive  with  respect  to  the  fila- 
ment and  no  current  can  flow  between 
the  filament  and  the  grid  during  any 
part  of  the  cycle.  From  this  we  can 
see  that  no  rectification  of  the  signal 
takes  place  in  this  circuit. 

Possibly  the  best  explanation  of  this 
action  can  be  had  by  taking  a  specific 
example.  Suppose  a  constant  potential 
Ec,  Fig.  40,  is  applied  to  the  grid  of 
the  tube,  of  such  a  value  that  the  in- 
coming signal  voltage  will  be  applied 
to  the  curved  portion  of  Ec,  Ib  curve. 
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If  now  the  signal  voltage  of  the  form 
1  of  Fig.  39  is  applied  across  the  con- 
denser Ci,  Fig.  41,  it  will  be  superim- 
posed on  the  negative  grid  voltage  E,., 
from  the  grid  battery.  Referring  to 
Fig.  40,  the  steady  value  of  the  plate 
current  with  the  steady  value  of  grid 
voltage  Ec,  will  be  X'.  If  the  grid  volt- 
age is  increased  from  Ec  to  E,.  -f-  XM, 
the  plate  current  will  be  reduced  by  a 
value  X'  M'  and  if  the  grid  voltage  is 
reduced  by  the  value  XN  the  plate  cur- 


The  current  in  the  output  circuit  of 
the  detector  would  then  look  something 
like  2,  Fig.  39,  if  measured  at  the  point 
marked  X  in  the  circuit  diagram,  Fig. 
41. 

The  mean  value  of  this  current  is  in- 
dicated by  the  dotted  line  of  2,  Fig.  39. 
The  current  through  the  telephones  ap- 
proximates this,  but  is  smoothed  out  to 
a  certain  extent  by  the  high  inductance 
of  the  telephone  receivers.  The  final 
form  of  the  telephone  current  is  shown 


groups  of  waves  per  second. 

It  is  seen  that  the  Ec,  I„  curve  bends 
near  its  upper  as  well  as  its  lower  ex- 
tremity. Obviously,  detection  can  take 
place  around  this  curved  portion,  but 
the  average  plate  current  will  be  re- 
duced upon  the  arrival  of  the  wave 
trains. 

This  detection  point  is  seldom,  if 
ever  used  for  two  reasons.  First,  the 
plate  current  is  many  times  that  at  the 
lower  detection  point.  This  exhausts 
the  plate  batteries  more  rapidly  than  is 
necessary.    Second,  when  the  grid  is 


A  damped  wave  receiver,  arranged  for  maximum 
ficiency,  as  explained  in  this  article 


The  audion,  used  as  a  detector,  distorts  the 
incoming  waves 


rent  will  be  increased  by  the  value 
X'  N*.  X'  N'  is  much  larger  than  X'  M\ 
due  to  the  curvature  of  the  E«,  Ie  curve, 
although  X  N  and  X  M  are  equal. 

This  leads  to  the  conclusion  that 
other  things  being  equal,  maximum  de- 
tection is  obtained  when  the  curvature 
of  the  E„,  Ie  characteristic  is  great- 
est Obviously,  then,  for  best  detection, 
Ee  should  be  so  chosen  that  the  signal 
can  be  applied  to  the  part  of  maximum 
curvatures  of  the  characteristic  curve 
just  referred  to. 


in  3.  In  order  to  prevent  the  plate  cur- 
rent from  passing  through  the  tele- 
phones, the  choke  coil  K,  of  high  im- 
pedance, and  the  condenser  C3,  of  low 
reactance  to  the  signal  current,  are  em- 
ployed and  connected  as  shown  in  Fig. 
41.  The  number  of  impulses  passing 
through  the  telephones  per  second  de- 
termines the  note  of  the  signal  received. 
In  the  case  of  the  example,  there  are 
200  impulses  per  second  which  corre- 
spond-to the  note  produced  by  each 
spark   transmitter   sending   out  200 


maintained  at  such  a  positive  potential, 
a  considerable  amount  of  current  flows 
in  the  grid  circuit  of  the  tube,  which 
causes  a  reduction  of  the  signal  voltage 
across  the  tuning  condenser,  giving  the 
same  effect  as  a  series  resistance,  name- 
ly, to  reduce  the  current  flowing  in  the 
tuning  circuit  and  consequently  the 
voltage  across  C)(  in  addition  to  de- 
creasing the  sharpness  of  tuning  in  the 
circuit. 

The  eight  articles  of  this  series  will 
be  a  further  discussion"  of  damped  wave 
reception  with  a  grid  condenser  and 
heterodyne  reception. 


This  Announcemen  t  is  Repeated 
for  the  Benefit  of  Those  Who 
May  Not  Have  Seen  It  Before 

BY  authority  of  the  Director  Naval 
Communications,  commencing  Oc- 
tober 5th,  a  code  broadcast  schedule, 
addressed  to  all  amateurs,  will  be  trans- 
mitted by  the  Naval  Radio  Station,  44 
Whitehall  Street,  on  1500  meters.  This 
broadcast  will  be  transmitted  immedi- 
ately following  the  9:00  P.  M.  press 
schedule. 

Various  items  of  interest  to  amateurs, 
such  as  the  establishment  of  new  sta- 
tions and  changes  in  wave  lengths  of 
high  power  stations,  will  be  transmitted 
in  this  broadcast  schedule. 

Copies  of  the  code  to  be  used  may 
be  obtained  by  any  amateur  by  sending 
a  request  to  the  District  Communica- 
tion Superintendent,  44  Whitehall 
Street,  New  York  City.  When  writing 
this  request  an  amateur  should  give  the 
following  information: 


1.  Name. 

2.  Address. 

3.  Age. 

4.  Date  concerning  any  military 
service. 

5.  Commercial  experience,  if  any 
performed. 

6.  Class  of  operator's  license,  if 
any. 

7.  Number  of  words  per  minute  he 
can  copy. 

8.  Education. 

9.  Size  and  power  of  transmitting 
set,  if  any  erected. 

10.  Type  of  undamped  wave  receiver, 
if  one  installed. 

11.  Name  of  any  radio  organization 
or  club  to  which  he  may  belong. 

The  object  of  this  radio  broadcast  is 
to  maintain  the  interest  of  radio  ama- 
teurs and  to  train  them  in  receiving 
code. 


A  Warning 

Many  amateurs  are  also  under  the 
misapprehension  that  if  they  have  low 
power  transmitting  sets  which,  they  be- 
lieve, cannot  transmit  beyond  the  limits 
of  the  state  in  which  they  are  located, 
they  do  not  require  licenses.  This  is 
not  the  fact,  inasmuch  as  the  law  in- 
cludes stations  which  can  interfere  with 
messages  from  outside  the  state  in 
which  the  station  is  located.  This  pro- 
viso, therefore,  includes  every  transmit- 
ting station. 

Licensed  stations  require  licensed 
operators.  There  is  a  penalty  of  $500 
provided  for  the  person  operating  an 
unlicensed  radio  station,  and  an  addi- 
tional penalty  of  $100  and  imprison- 
ment of  not  more  than  two  months  or 
both  for  an  unlicensed  operator,  and 
unless  some  of  the  offending  amateurs 
promptly  realize  the  necessity  for  sta- 
tion and  operator's  licenses,  there  is  a 
possibility  of  their  being  prosecuted  for 
violating  the  law. 
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Constructional  Details  of  the  Double  Condenser 

A  Design  by  Which  the  Capacity  of  a  Variable  Condenser  is  Doubled 
Without  Occupying  Any  Additional  Space 


ALTHOUGH    the    peculiar  con- 
structional   problems    of  the 
"    double  condenser  has  prevented 
its  wide  use,  for  apparatus  where  ex- 


ber  of  wavemeters  built  for  the  U.  S. 
Signal  Corps.  The  use  for  this  pur- 
pose called  for  extraordinary  stability 
and  permanence.    Because  the  wave- 


fig.  3.  The  condenser  inverted,  showing  the  assembled  instrument 

pense  is  not  a  primary  consideration  it 
has  the  advantage  of  giving  double  the 
capacity  of  the  usual  types  of  con- 
densers without  an  increase  in  the  over- 
all dimensions. 

Fig.  1  illustrates  the  principle  of  the 
instrument.  There  are  two  sets  of  semi- 
circular fixed  plates  and  two  sets  of 
semi-circular  rotating  plates.  The  sets 
of  rotating  plates  are  insulated  from 
each  other,  but  by  the  use  of  commu- 
tators and  brushes,  one  movable  set  is 
connected  to  one  fixed  set,  and  the 
other  movable  set  to  the  other  fixed  set. 

When  the  rotating  plates  are  in  the 
position  shown  at  Fig.  1,  they  are  in- 
side their  corresponding  fixed  plates. 
Consequently,  the  only  capacity  in  the 
condenser  is  from  the  edge  affect  across 
the  straight  parts  of  the  semi-circular 
plates.  It  should  be  kept  in  mind  that 
sets  No.  1  and  1  are  the  same  as  a 
group  of  plates  on  an  ordinary  con- 
denser and  No.  2  and  2  act  as  the 
other  group. 

Then,  when  the  movable  plates  are 
rotated,  variable  plates  No.  1  go  inside 
fixed  plates  No.  2,  and  variable  plates 
No.  2  go  inside  fixed  plates  No.  1.  The 
result  is  the  same  as  that  obtained  with 
the  single  variable  condenser.  At  maxi- 
mum capacity,  opposite  plates  are  in- 
termeshed. 

Fig.  2  shows  the  separate  parts  of 
the  double  condenser,  with  the  assem- 
bled instrument  in  Fig.  3.  This  par- 
ticular type  was  used  for  a  large  num- 


dling  would  not  change  the  calibration. 

The  plates  are  of  thick  brass,  set  in 
milled  brass  posts  and  soldered  in  the 
slots.  Brass  posts  which  hold  the  mov- 
able plates  are  supported  on  bakelite 
washers,  to  which  the  shafts  are 
clamped.  Accuracy  was  carried  to  an 
extreme  by  using  jigs  and  fixtures  in 
drilling  and  machining  the  parts.  De- 
tails of  the  rotating  plates  and  com- 
mutators are  shown  in  Fig.  2. 

The  idea  of  soldering  plates  to  the 
uprights  is  not  new,  though  it  is  not 
done  for  experimenters'  equipment. 
However,  standard  condensers,  such  as 
those  made  by  the  Leeds-Northrup 
Company,  are  made  in  th,is  way.  It  is 
not  practical,  with  aluminum  plates, 
to  use  solder,  but  brass  plates  can  be 
secured  in  that  way.  Aside  from  the 
added  rigidity,  there  is  an  advantage 
over  the  washer  separated  plates  in  that 
the  latter  are  liable  to  offer  consider- 
able resistance  due  to  poor  contacts  be- 
tween the  plates. 

Stopping  pins  on  the  under  side  of 
the  panel  intercept  short  arms  project- 
ing from  a  brass  piece  on  the  upper 
part  of  the  movable  plate  assembly. 


Fig.  2. 


Views  of  the  fixed  plates  and  the  rotating  plates,  bottom  up,  illustrating  the 
commutator 


meters  were  used  for  portable  work  in 
the  field,  it  was  necessary  to  make  the 
condensers  so  sturdy  that  rough  han- 


Thus,  the  plates  are  prevented  from 
turning  more  than  180°. 

Bearings  for  the  upper  part  of  the 
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steel  shaft  are  provided  by  a  brass 
bushing  set  in  the  hard  rubber  panel. 
The  use  of  a  drilling  jig  made  possible 
the  accurate  location  of  the  bushing 
hole  through  the  panel.  There  is  a 
shoulder  on  the  shaft  which  bears 
against  a  heavy  phosphor  bronze  spring 
washer. 


Ro+.ryPI»+».rVi 


the  upper  shaft  against  the  spring  wash- 
er. When  the  rotating  plates  are  ac- 
curately centered  between  the  fixed 
ones,  the  lock  nut  is  tightened  and  the 
plates  are  maintained  securely  in  po- 
sition. 

A  conical  bearing  for  the  lower  end 
is  more  satisfactory  than  a  pointed 
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Fig.  1.  In  this  position  the  capacity  is  minimum,  for  each  rotary  set  is  within  its  own  fixed  set 


At  the  lower  end,  a  thick  bakelite 
panel  is  screwed  to  the  brass  plate  sup- 
ports and  carries,  at  its  center,  an  ad- 
justable bearing  of  conical  shape.  The 
conical  shoulder  on  the  lower  shaft  cen- 
ters itself  in  the  bushing.  This  bush- 
ing is  threaded  and  fitted  with  a  lock 
nut.  In  adjusting  the  position  of  the 
movable  plates,  the  lower  bearing  is 
screwed  up,  pushing  the  shoulder  on 


screw  adjustment,  because  the  former 
has  a  large  bearing  surface,  while  the 
latter  operates  entirely  against  the  point 
of  the  screw.  On  heavy  condensers  of 
this  type,  such  a  point  would  wear 
away  quickly,  and  wearing,  permit  the 
plates  to  drop.  This  would  change  the 
capacity  of  the  condenser  and  the  wave- 
length calibration  of  the  meter. 


A  200  to  500  Volt  Generator  for  Vacuum  Tube  Work 


The  greatest  drawback  to  the  use  of 
vacuum  tube  transmitters  for  long-dis- 
tance work  has  been  the  difficulty  in 
getting  a  high-voltage  direct-current 
generator.  A  motor  generator  set  oper- 
ating on  110  volts  a.c.  or  d.c.  has  been 
brought  out  by  the  International  Radio 
Company. 

This  set  gives  200  to  500  volts  at  0.2 
ampere.  At  a  speed  of  1,750  r.p.m.  the 
48  commutator  segments  of  the  gen- 
erator give  a  smooth  current  from  which 
the  ripples  can  be  taken  out  with  a 
small  iron  core  choke  and  shunt  con- 
denser. 

The  voltage  is  regulated  by  a  separate 


rheostat,  making  it  possible  to  control 
the  input  to  the  tubes  and  to  obtain  the 
proper  operating  potential.  Motor  and 
generator,  connected  by  a  flexible  coup- 
ling, are  mounted  on  a  heavy  wooden 
base  approximately  19  in.  long  by  9  in. 
wide.  Rubber  feet  on  the  base  absorb 
any  vibration. 

Now  that  power  tubes  are  available, 
a  number  of  undamped  wave  telegraph 
and  telephone  sets  have  been  erected, 
and  others  are  under  way.  In  some 
cases  audio  frequency  modulation  is 
used  because  of  the  difficulty  in  hetero- 
dyning 200-meter  undamped  waves. 
This  can  be  done  without  any  trouble 


however,  with  a  rotary  tone  condenser 
at  the  receiving  station.  A  coming 
article  will  describe  the  construction 
and  use  of  the  tone  condenser. 


The  Advantages  of  High 
Frequency  Cable 

A NUMBER  of  experimenters 
have  sent  in  inquiries  as  to  the 
advantages  of  using  high  fre- 
quency cable.  They  say,  "Of  course,  I 
know  it  has  less  resistance,  but  does  a 
small  change  in  resistance  have  any  ap- 
preciable effect  on  the  signal  strength 
of  tuning?" 

The  curve  accompanying  this  article 
shows  more  clearly  than  words  the  ac- 
tual effect  of  resistance  in  the  radio 
receiver.  A  coil  was  used  first  which 
had  a  resistance  of  17.5  ohms  ar  350 
meters,  connected  with  a  variable  air 
condenser  and  a  thermo-couple  oper- 
ated ammeter.  Loosely  coupled  to  this 
circuit  was  a  calibrated  oscillator.  As 
the  wavelength  of  the  •  oscillator  was 
varied,  current  readings  were  taken  in 
the  circuit  under  test. 

The  results,  when  plotted,  gave  the 
lower  curve  in  the  illustration.  It  will 
be  seen  that  the  tuning  was  very  broad, 
and  the  maximum  current  at  resonance 
through  the  17.5-ohm  coil  was  0.5  mil- 
li  ampere. 


25  0      300     35  0     400     450  WawWngth 

A  coil  of  high  frequency  cable,  meas- 
uring 4.9  ohms  at  350  meters,  was  then 
tested.  At  resonance,  the  current  was 
2.5  milliamperes — five  times  greater 
than  with  the  other — and  gave  a  sharp 
resonance  peak.  Thus  an  increase  of 
current  equal  to  that  of  a  one-step  am- 
plifier was  obtained,  with  far  sharper 
tuning,  by  using  high  frequency  cable 
to  cut  down  the  resistance.  When  radio 
currents  are  so  minute  at  best,  the  ex- 
perimenter can  see  for  himself  why 
cable  should  be  used  in  place  of  solid 
wire. 

Undamped  audion  transmitters  also 
require  cable-wound  coils,  for  losses 
due  to  solid  conductors  are  very  pro- 
nounced, particularly  at  such  high  fre- 
quencies as  200  meters. 
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Standardization  of  Receiver  Wavelength  Ranges 

A  Method  of  Classifying  Radio  Receiving  Sets  According  to  the 
avelength  Range  for  Which  They  Are  Designed 


ALTHOUGH  the  old  practice  of 
I\  indicating  the  tuning  range  of 
X  J^.  a  loose  coupler  or  receiver  by 
some  wavelength  value,  such  as  a 
"1,000-meter  loose  coupler,"  has  been 
condemned,  no  practical  alternative  has 
been  suggested. 

The  persistence  of  some  companies 
in  keeping  to  this  old  methed  of  desig- 
nation has  done  more  to  confuse  or- 
prevent  the  proper  understanding  of 
tuning  circuit  design  than  anything 
else.  Particularly  the  beginners  are 
led  to  think  that  there  is  such  a  thing 
as  the  wavelength  of  a  loose  coupler, 
as  applied  to  the  tuning  range,  and 
many  experimenters  who  are  older  in 
the  game  have  clung  to  the  idea. 

Unfortunately,  matters  were  not  set 
aright  at  the  start,  as  shown  by  the 
volume  of  answers  to  the  query,  "What 
is  the  wavelength  of  my  loose  coupler? 
It  has  coils  .  .  .,  etc.,"  in  the  Ques- 
tion Boxes  of  radio  magazines,  even  up 
to  the  present  time.  To  tell  a  man  the 
wavelength  of  a  coil  is  like  telling  him 
where  to  find  the  four-foot  yard  stick. 
The  difference  is  that  the  latter  case  is 
only  a  joke,  while  the  former  is  a  mis- 
leading statement  and  a  discredit  to  the 
publication.  . 

Every  experimenter  should  burn  into 
his  mind  that  the  wavelength  to  which 
a  coil  will  tune  depends  entirely  upon 
the  capacity  connected  with  it.  For  ex- 
ample, a  coil  of  1 ,000,000  cms.  induct- 
ance will  tune  to  596  meters  when 
shunted  by  a  condenser  of  0.0001  mfd., 
but,  with  a  condenser  of  0.001  mfd., 
the  wavelength  is  1,885  meters.  • 

Classification  of  Wavelength  Ranges 

Since  there  was  no  practical  natural 
basis  on  which  to  determine  the  wave- 
length ranges,  an  arbitrary  standard 
was  created.  Such  a  standard  must  be 
operative  under  the  present  communica- 
tion schedule,  it  must  also  be  suited  to 
possible  future  schedule  changes,  and, 
at  the  same  time,  it  must  adapt  itself 
to  the  design  of  tuning  circuits. 

The  range  of  wavelengths,  from  ama- 
teur to  commercial,  might  have  been 
divided  into  a  large  number  of  -small 
steps,  or  the  steps  divided  according 
to  the  communication  schedule  now  in 
use,  but  these  methods  offered  no  spe- 
cial advantages.  Finally,  a  number  of 
wavelength  ranges  for  inductances  and 
condensers  were  worked  out,  of  which 
the  following  table  offered  the  solution 
which  has  been  adopted: 

L  0.0001  mfd.  0.001  mfd. 

cms.  condenser  condenser 

12,000  65  206 


120,000  206  653 

1,200,000  653  2,065 

12,000,000  2,065  6,529 
130,000,000  6,529  20,650 
The  wavelength  ranges,  then,  are : 

A  range,  65  to  206  meters. 

B  range,  206  to  653  meters. 

C  range,  653  to  2,065  meters. 

D  range,  2,065  to  6,529  meters. 

E  range,  6,529  to  20,650  meters. 
This  can  be  modified  slightly  to 

A  range,  60  to  200  meters. 

B  range,  200  to  600  meters. 

C  range,  600  to  2,000  meters. 

D  range,  2,000  to  6,000  meters. 

E  range,  6,000  to  20,000  meters. 


Objections  may  be  raised  that,  while 
the  secondary  circuit  of  a  loose  coupler 
can  be  standardized,  the  different  kinds 
of  antennas  used  make  it  impossible  to 
follow  such  practice  in  the  antenna  cir- 
cuit. Of  course,  the  impossible  can- 
not be  done,  but  even  here,  by  striking 
an  average,  serviceable  standards  can 
"be  applied. 

The  standard  short,  long  and  super 
range  antennas,  of  a  single  wire  30  ft. 
high  and  100,  200  and  300  ft.  long, 
respectively,  have  approximate  capaci- 
ties of  0.0002,  0.0004  and  0.0005  mfd., 
respectively.  To  put  this  in  the  form 
of  a  table: 


Standard  Single  Wire  Receiving  Antennas, 
30  /(.  High. 
Types  Length  Capacity 

Short  Range   100  ft.      0.0002  mfd. 

Long  Range.-.   200  ft.      0.0004  mfd. 

Super  Range   300  ft.      0.0005  mfd. 

Resultant  Capacities  with  Series  Tuning  Condenser 
'  Vi  C  antenna  V*  C  antenna 

Type  to  0.0005  mfd.  to  0.001  mfd. 

Short  Range   0.00006  to  0.00014  0.00006  to  0.00017 

Long  Range   0.00013  to  0.00022  0.00013  to  0.00028 

Super  Range   0.00016  to  0.00028  0.00016  to  0.00033 

Resultant  Capacities  with  Shunt  Tuning  Condenser 


0.0001  to 
Type  0.0005  mfd. 

Short  Range   0.0003  to  0.0007 

Long  Range   0.0005  to  0.0009 

Super  Range   0.0006  to  0.001 

Which  have  been  adopted  as  the  stand- 
ard wavelength  ranges. 

These  ranges  fit  into  the  present 
operating  schedule,  and  include  a  class 
of  stations  in  each  one.  The  A  range 
is  for  short,  undamped  wave  experi- 
mental stations.  Short  wave  commer- 
cial stations  are  included  in  the  B 
range.  Most  commercial  traffic  comes 
in  the  C  range.  Long  wave  spark  trans- 
mitters and  undamped  stations  operate 
in  the  D  and  E  ranges. 

Letters  have  been  used  to  designate 
the  ranges,  as  they  are  more  suitable 
than  names.  Although  the  Navy  uses 
letters  to  indicate  certain  wavelengths, 
no  confusion  will  arise  on  this  score. 

Classification  of  Receivers 

Particularly  manufacturers  of  ex- 
perimental equipment  have  been  slow 
to  take  steps  toward  standardizing  their 
apparatus,  in  some  cases  because  they 
do  not  wish  to  bring  technical  consid- 
eration into  their  catalogs  for  fear  of 
confusing  those  with  only  a  slight 
knowledge  of  radio,  and  in  other  cases 
because  the  companies  are  run  by  non- 
technical men  who  only  know  what 
sells  and  what  does  not. 


0.0001  to 
0.001  mfd. 
0.0003  to  0.0012 
0.0005  to  0.0014 
0.0006  to  0.0015 


V?  C  antenna 
to  0.0015  mfd. 
0.00006  to  0.00018 
0.00013  to  0.00032 
0.00016  to  0.00038 


0.0001  to 
0.0015  mfd. 
0.0003  to  0.0017 
0.0005  to  0.0019 
0.0006  to  0.002 


From  the  data  given  in  these  tables, 
the  primary  of  a  loose  coupler  can  be 
designed,  allowing  a  10  per  cent,  over- 
lap of  wavelength  at  the  bottom  and 
top  of  the  range.  Then,  in  stating  the 
range  of  a  loose  coupler,  it  might  be 
said,  "B-C  wavelength  range  on  a  long 
range  antenna,  no  primary  tuning  con- 
denser 0.00005  mfd.  secondary  con- 
denser," for  example. 

This  tells  the.  whole  story.  The  pur- 
chaser knows  the  antenna  to  use,  the 
tuning  condenser  needed,  and  that  the 
set  will  receive  wavelengths  from  200 
to  2,000  meters.  If  experimenters  and 
manufacturers  would  adopt  this  sys- 
tem, they  would  have  accurate  infor- 
mation on  the  requirements  and  per- 
formance of  their  apparatus. 

Navy  Code  Practice  Receiver 

(Continued  from  page  92) 
Connections  for  the  set  are  given  in 
the  illustration.  To  tune  in  a  trans- 
mitting station,  the  detector  slider 
should  be  set  at  different  points,  and 
the  antenna  slider  moved  up  and  down. 
When  a  station  is  heard,  it  is  tuned 
roughly  with  the  antenna  slider,  then 
closely  in  the  detector  slider. 
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Data  on  the  International  Radio 
Oscillation  Transformer 


slightly  lower  than  that  given  by  the 
curve. 

If  a  different  condenser  or  antenna 
capacity  is  used,  the  required  induct- 
Cooperating   with   the  ideas   pre-    ductance  of  the  secondary  is  shown  by    ance  can  be  determined  by 
viously  expressed  in  the  Radio  Depart-    the  upper  right-hand  curve,  with  the  A* 

ment,  the  International  Radio  Company    wavelength,    when    operating    on    a  L  =  

has  supplied  the  data  given  in  the  ac-    standard  transmitting  antenna,  below.  35S2C 

companying  curve  on  their  oscillation       There  is,  of  course,  a  change  in  the    where    A.  =  wavelength    required  in 

transformer.  effective  inductance  when  the  coils  are  meters, 


»        *        4        S  I 
PRIMARY  TURDS 


17        11        •  II  It-  U~ 

SECONDARY  TURMS 


IS 


Primary   inductance   per   turn   is  coupled,  resulting  in  an  upper  and 

given  by  the  lower  left-hand  curve,  lower  wavelength  hump.   As  the  upper 

with  the  wavelength,  using  a  0.008  wave  is  the  more  powerful,  the  wave- 

mfd.  transmitting  condenser.   The  in-  length   adjustment  should  be  made 


C  =  antenna  or  transmitting 
capacity  in  mfds., 
and  L  =  inductance    required,  in 
cms. 


Audion  Socket  Dimensions 


THERE  seems  to  be  some  question 
about  which  is  which  of  the  au- 
dion ba.se  contacts.  At  the  left 
of  the  illustration  here  the  arrange- 
ment, as  it  appears  when  looking  at  the 
bottom  of  the  base,  is  shown. 

An  easy  way  to  remember  is  that  the 
locking  pin  at  the  side  of  the  base  is 
between  the  grid  and  plate  contacts. 
Holding  the  bulb  with  the  contacts  up, 
the  grid  is  at  the  left  and  the  plate  at 
the  right. 

The  polarity  of  the  filament  points 
has  been  fixed  arbitrarily.  As  a  matter 
of  fact,  the  battery  can  be  applied  in 
either  direction  to  the  tube,  though  the 
polarity  does  make  a  difference  in  re- 
spect to  the  receiving  circuit  as  is  shown 
by  reversing  the  connections  at  the 
battery. 


The  right-hand  illustration  indicates 
the  general  design  for  a  socket.  Any 
method  can  be  used  for  mounting  the 
spring  contacts  and  for  holding  the 


tube  in  place.  The  important  dimen- 
sions are  the  inside  diameter  of  the 
socket  and  the  distance  from  the 
springs,  when  the  bulb  is  removed,  to 
the  locking  point  at  the  side  of  the 
socket. 

w*1 
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Location  of  the  audion  contact 
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s  and  dimensions  of  the  socket 
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The  Still  Gas  and  Steam  Engine 

A  Combination  Form  That  Increases  the  Efficiency  of  the  Internal  Combustion  Engine  by 

Utilizing  Heat  Energy  Ordinarilly  Wasted 


MUCH  interest  has  been  cre- 
ated in  the  gas  engine  world 
by  the  Still  engine,  a  com- 
bined gas  or  oil  and  steam  engine.  In- 
ternal combustion  engines,  while  they 
give  high  efficiency  on  account  of  the 
high  temperature  developed  by  the 
combustion  within  the  cylinder,  to 
some  extent  overcoming  the  second  law 
of  thermo-dynamics,  in  one  aspect  are 
very  unscientific.  The  necessity  of 
cooling  the  cylinder  and  sometimes 
even  the  piston  with  water  involves 
a  great  waste  of  heat.  A  second  loss 
of  heat  is  due  to  the  escape  of  the  hot 
products  of  combustion.  In  the  Still 
engine  both  these  losses  are  diminished 
and  a  higher  economy  of  fuel  is  ob- 
tained. More  than  this  is  done.  The 
relation  of  the  cooling  system  to  the 
operation  of  the  engine  is  such  as  to 
introduce  new  factors  and  produce  a 
different  operation  of  the  explosion  or 
internal  combustion  division  of  the 
machine. 

The  construction  of  the  engine  is 
shown  in  the  diagram.  The  water  in 
the  water  jacket  surrounding  the  cy- 
linder is  kept  at  such  a  pressure  as  to 
be  above  the  temperature  of  boiling. 
The  effect  of  this  is  that  it  is  a  reser- 
voir of  steam,  evolving  steam  at  work- 
ing pressure  as  called  upon.  The  steam 
produced  by  this  arrangement  is  ad- 
mitted to  the  under  side  of  the  piston 
and  expands  and  drives  it  up  on  its 
•  gas-expelling  stroke.  In  the  engine  il- 
lustrated the  gas  engine  is  a  two-cycle 
one;  the  admission  of  steam  below  the 
piston  makes  every  stroke  a  working 
one,  so  that  the  combined  steam  and 
gas  or  oil  engine  has  as  many  impulses 
as  a  one-cylinder  steam  engine.  A 
two-cylinder,  two-cycle  engine  with  the 
Still  construction  would  give  four  im- 
pulses for  each  revolution,  two  of 
steam  and  two  due  to  gas  combustion. 

The  following  explanations  giving 
the  different  steps  of  the  Still  mechan- 
ism may  be  taken  as  describing  a  true 
cycle.  The  description  may  be  fol- 
lowed by  the  aid  of  the  diagram  here- 
with. 

A.  Steam  and  water  are  taken  from 
the  top  of  the  gas-cylinder  water  jacket. 
The  water  in  the  jacket  is  kept  at  a 
temperature  of  350°F.  The  gas  cy- 
linder is  the  primary  source  of  heat, 
and  the  maintenance  in  it  of  one  pres- 
sure and  one  temperature  is  due  to 
the  balance  between  the  heat  produced 
and  the  steam  generated. 

B.  The  steam  and  water  from  the 


By  Prof.  T.  O'Conor  Sloane 

water  jacket  are  taken  to  a  boiler  en- 
tering at  about  the  level  of  the  crown- 
sheet.  Here  a  pressure  of  120  lbs.  to 
the  square  inch  is  maintained. 

C.  From  the  top  of  the  boiler  steam 
is  taken  and  by  a  slide  valve  is  ad- 
mitted, below  the  piston,  the  steam  end 
operating  as  a  single  stroke  steam  en- 
gine. The  exhaust  steam  is  prefer- 
ably taken  to  a  condenser  and  air  pump 
with  hot  well. 

D.  Water  from  the  bottom  of  the 
boiler  enters  the  heater  and  thence  cir- 
culates through  the  water  jacket. 

E.  The  loss  of  water  due  to  the 
steam  used  in  the  steam  end  of  the 
cylinder  is  replaced  by  feed  water  from 
the  hot  well.    This  water  also  passes 


The  water  in  the  water  jacket  being 
kept  at  a  uniform  and  unvarying  tem- 
perature, well  above  that  of  boiling 
water,  the  gas  end  of  the  cylinder  is 
much  hotter  than  when  comparatively 
cold  water  is  kept  in  contact  with  its 
walls  as  in  the  case  of  the  ordinary  gas 
or  oil  engine.  The  steam  is  evolved 
at  constant  pressure  and  its  evolution 
in  a  sense  takes  the  place  of  the  water 
circulation  of  the  ordinary  engine.  To 
make  the  cooling  action  of  the  water 
jacket  efficient  it  is  made  of  thin  ma- 
terial and  is  braced  by  a  series  of  ribs 
abutting  against  a  steel  band.  The 
construction  is  shown  in  cross-section 
in  one  of  the  cuts.  The  action  of  the 
steam  is  different  than  in  the  ordinary 
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Diagram  showing  thermal  efficiency  of  StUl  engine 


through  the  heater  and  enters  the  jack- 
et at  a  high  temperature  along  with 
the  circulation  water  from  the  boiler, 
against  a  pressure  of  120  lbs.  to  the 
square  inch. 

F.  The  exhaust  gases  from  the  gas 
end  of  the  cylinder  pass  through  the 
tubes  of  the  heater,  imparting  most  of 
their  heat  to  the  water  on  its  way  to 
the  water  jacket.  The  combustion 
gases  leave  the  heater  at  a  temperature 
of  about  1SCA  F. 

The  stean.  fhest  of  the  ordinary 
steam  engine  here  becomes  a  steam 
jacket  surrounding  the  lower  end  of 
the  cylinder.  Asbestos  lagging  or 
other  non-conducting  packing  is  used 
to  retain  as  much  of  the  heat  as  pos- 
sible to  further  increase  efficiency. 


steam  engine  because  it  enters  a  hot 
cylinder  and  gains  heat  from  it  as  it 
expands.  This  is  a  minor  source  of 
saving  heat,  but  it  prevents  any  con- 
densation of  steam  also.  The  normal 
steam  pressure  has  been  14  pounds  to 
the  square  inch.  The  weight  of  steam 
at  full  load  is  7  lbs.  per  brake  horse- 
power hour;  at  the  minimum  load  it 
may  be  barely  enough  to  balance  the 
loss  of  heat  due  to  radiation. 

The  range  of  temperature  is  excel- 
lent; the  terminal  or  boiler  stack  tem- 
perature may  be  as  low  as  150°  F., 
and  this  with  the  2,000°  in  the  in- 
ternal combustion  phase  gives  a  range 
of  nearly  the  full  2,000°. 

Taking  the  mean  effective  gas  pres- 
sure at  90  lbs.  and  the  steam  pressure 
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at  14  lbs.,  the  steam  will  add  approxi- 
mately 16%  to  the  power.  In  a  four- 
cycle engine,  where  the  steam  does 
double  work  in  each  cylinder,  this  ratio 
is  doubled  for  an  increase  of  about 
30%.  This  is  in  power,  based  on  pres- 
sures; a  brake  test  showed  29%  addi- 
tional power.  This  was  when  the 
steam  escaped  into  the  air.  Condensing 
the  steam  as  in  regular  steam  engine 
practice  and  with  the  air  pump  driven 
by  outside  power,  the  increase  in  power 
was  as  much  as  40%.  As  regards  ef- 
ficiency the  figures  are  taken  to  indi- 


In  Diesel  or  semi-Diesel  engines  the 
pressure  in  the  gas  end  of  the  cylinder 
may  be  reduced  50%  on  account  of 
the  heat  of  the  walls,  which  heat  the 
entering  charge  and  make  it  explode 
at  a  lower  pressure  than  in  the  regular 
Diesel  engine. 

The  gain  from  the  use  of  steam 
more  than  balances  the  mechanical 
losses,  so  that  it  is  safe  to  take  the  in- 
dicated horse-power  as  no  greater  than 
the  brake  horse-power.  The  boiler  as 
shown  in  the  cut  may  be  heated  by 
oil  fuel  in  addition  to  the  heat  received 


Zinc  Wire  in  Germany 

Owing  to  the  shortage  of  copper,  it 
is  stated  that  German  manufacturers 
are  producing  zinc  wire  which  is  but 
slightly  inferior  to  copper  wire  from  a 
mechanical  standpoint.  The  new  zinc 
wire  is  now  authorized  by  the  Electro- 
technical  Union  for  electric  wiring 
purposes,  such  as  for  insulated  wires  or 
cables  employed  in  steel  conduits  for 
house  wiring,  or  for  larger  conduits. 
Lead-covered  cables  are  now  made  with 
the  conductors  of  zinc. 


,-Stop  Valve 


14  Inch  Diam.  Still  Cylinder 
Cast  Iron  Liner 
Steel  Jacket 


14  Inch  Diam. Cylinder 
Ordinary  Practice 
Cast  Iron  Liner 
Cast  Iron  Jacket 


Diagram  showing  operation  of  the  Still  thermal 


and  hi 


•chaust  gases  are  employed 


water  tc 


steam 


cate  a  possibility  of  an  increase  of  15% 
or  more. 

The  usual  water  jacket  losses  are 
eliminated  because  the  cooling  of  the 
cylinder  is  done  by  the  generation  of 
steam  which  is  used.  Another  point 
of  advantage  is  that  the  entering  steam 
cools  the  piston;  no  water  circulation 
in  the  piston  is  needed  for  this  as  in 
other  large  gas  power  units.  The  sys- 
tem lends  itself  to  various  compound- 
ing arrangements.  The  compounding 
may  be  from  high  pressure  indepen- 
dent steam  cylinders  to  the  gas  engine 
cylinder  or  vice  versa. 


from  the  water  jacket,  an  oil  burner 
discharging  into  a  combustion  cham- 
ber lined  with  refractory  material. 

Aluminum  Coating  for  Wood 
A  very  effective  agent  for  moisture- 
proofing  wood  has  been  found  in  an 
aluminum  leaf  coating.  This  material 
is  said  to  practically  insulate  the  wood 
it  protects  against  any  change  in  atmos- 
pheric conditions  and  is  particularly 
valuable  for  use  where  accurate  form 
and  balance  must  be  maintained,  as 
would  be  necessary  in  an  airplane  pro- 
peller. 


The  main  advantage  of  zinc  over 
iron  lies  in  the  fact  that  zinc  has  double 
the  electric  conductivity  of  that  metal, 
and,  besides,  it  is  non-magnetic.  Again, 
zinc  wire  is  more  flexible  than  iron, 
hence  it  works  better  upon  insulators; 
and  another  point  is  that  it  does  not 
need  to  be  protected  from  rust.  It  lacks 
the  strength  of  iron,  however.  It  took 
some  time  for  the  new  wire  or  cables 
to  be  introduced,  especially  as  during 
the  first  stages  the  manufacture  of  it 
gave  considerable  trouble,  but  these  de- 
fects have  been  eliminated  and  satis- 
factory results  are  now  obtained. 


Digitized  by 


Google 


120 


Everyday  Engineering  Magazine  for  November  and  December 


Five  Different 

By  w.  c. 

RECENT  scientific  work  has 
shown  that  under  certain  con- 
ditions ice  can  exist  in  five 
different  and  distinct  forms.  The 
four  additional  forms  of  ice  are  very 
unstable  under  ordinary  conditions, 
but  they  are  of  intense  interest  on 
account  of  their  queer  and  unex- 
pected properties.  For  instance,  P.  W. 
Bridgman,  of  Harvard,  has  found  that 
under  the  enormous  pressure  of  44,000 
pounds  per  square  inch  water  can 
be  made  to  freeze  although  it  is  nearly 
boiling  hot.  This  reverses  all  our  usual 
ideas  of  the  meaning  of  freezing,  but 
then  our  idea  of  this  phenomenon  is 
based  entirely  on  conditions  as  they 
ordinarily  exist  under  atmospheric 
pressure  of  approximately  fifteen 
pounds  per  square  inch. 

Most  of  the  properties  of  ordinary 
ice  are  familiar  to  everyone.  Ice  is 
lighter  than  water  and  floats  because 
upon  freezing  at  atmospheric  pressure 
it  expands  and  therefore  its  density 
becomes  less  than  that  of  the  water  it 
is  floating  in.  This  expansion  makes 
ice  from  10%  to  13%  lighter  than 
water. 

Tammann,  a  German  scientist,  ex- 
perimented to  see  what  would  happen 
if  enough  pressure  were  applied  to 
water  at  the  moment  of  freezing  to  pre- 
vent this  expansion.  The  result  was 
that  he  obtained  an  ice  heavier  than 
water  which  would  not  float  in  it.  He 
named  this  modification  Ice  III.  As 
would  be  expected,  Ice  III  is  very  un- 
stable, and  upon  even  slight  wanning 
it  swells  up  and  breaks  into  a  fine 
white  powder  which  is  nothing  more 
than  ordinary  ice  in  very  small  crystals. 
The  volume  of  this  snow  is  from  four 
to  eight  times  that  of  the  original  Ice 
III. 

Prof.  P.  W.  Bridgman,  of  Harvard, 
and  Prof.  Tammann  have  made  many 
observations  on  the  behavior  of  water 
when  it  is  cooled  at  the  same  time  these 
extreme  pressures  are  applied.  The 
conclusion  drawn  from  their  investi- 
gations is  that  there  are  five  varieties 
of  ice. 

In  this  work,  enormous  pressures  had 
to  be  used  which  surpassed  by  far  any 
pressure  ever  previously  measured.  Up 
until  the  time  Bridgman  began  experi- 
menting, the  highest  pressure  that  had 
ever  been  measured  was  150,000  pounds 
per  square  inch  produced  by  exploding 
nitroglycerin  in  closed  vessels.  But  for 
his  purpose  such  pressures  were  not 
sufficient,  being  only  one-half  of  that 
required.  In  his  work  on  ice,  this  ex- 
perimenter used  pressures  as  high  as 
300,000  pounds  to  the  square  inch. 

The  magnitude  of  such  an  unusual 
pressure  can  be  better  appreciated  when 


Kinds  of  Ice 

Dumas 

he  tells  us  that  the  average  firing  pres- 
sure of  artillery  is  only  about  30,000 
pounds  per  square  inch.  The  pressure 
in  the  ocean  at  a  depth  of  six  miles  is 
about  15,000  pounds  per  square  inch, 
so  to  obtain  a  pressure  of  300,000 
pounds,  such  as  he  used,  it  would  take 
an  ocean  one  hundred  and  twenty  miles 
deep. 

It  would  be  a  reasonable  question  to 
ask:  What  material  can  be  found  out 
of  which  to  construct  apparatus  to  be 
used  in  enclosing  water  under  such 
pressures  without  breaking  or  leaking? 
The  modern  research  experimenter  is 
very  ingenious.  A  glass  hard  steel  was 
found  that  could  withstand  pressures 
of  from  600,000  to  750,000  pounds  per 
square  inch.  Cylinders  were  made  of 
this  material.  Pistons  of  the  same 
metal  fitted  into  them  and  to  avoid  leaks 
around  the  pistons,  an  ingenious 
method  of  packing  was  devised,  so  that 
the  higher  the  pressure  became,  the 
tighter  the  packing  fitted.  Special 
gauges  were  also  devised  for  register- 
ing the  pressures. 

With  such  an  apparatus  as  this, 
Bridgman  cooled  water  under  very 
great  pressures.  He  found  that  water 
is  not  absolutely  incompressible.  At 
180,000  pounds  per  square  inch  it  de- 
creases in  volume  about  twenty  per  cent 
at  ordinary  temperatures. 

Ordinary  pressures  applied  to  ice 
cause  it  to  melt.  For  example,  if  a 
weight  is  placed  on  a  block  of  ice,  the 
ice  will  melt  much  more  quickly  under 
the  weight  than  anywhere  else  on  the 
block.  But  at  such  enormous  pressures 
as  Bridgeman  used,  the  water  some- 
times solidified  from  the  pressure  alone. 

As  previously  mentioned,  Prof.  Tam- 
mann in  pursuing  these  investigations, 
found  that  when  ordinary  ice  is  sub- 
jected to  about  5 ,000  pounds  per  square 
inch  and  at  a  temperature  of  22°  Cen- 
tigrade, that  it  was  no  longer  possible 
to  melt  it  even  under  considerable  pres- 
sure. Instead  it  changed  in  form  to 
an  ice  denser  than  water.  He  named 
this  Ice  III,  and  called  ordinary  ice 
Ice  I.  Common  ice  and  Ice  III  are 
analogous  to  the  two  forms  of  carbon, 
graphite  and  diamond. 

A  short  table  will  give  in  an  inter- 
esting and  concise  manner  the  tempera- 
ture and  pressure  relations  between  the 
several  varieties  of  ice  obtained  by 
these  investigators: 

At  142,200  lbs.  per  sq.  in.  and  0°  C  is 

formed  Ice  VI. 
At  28,400  lbs.  per  sq.  in.  and  20°  C  is 

formed  liquid  water. 
At  14,200  lbs.  per  sq.  in.  and  —  20°  C 

is  formed  Ice  L  (ordinary  ice). 
At  28,400  lbs.  per  sq.  in.  and  —20°  C 

is  formed  Ice  V,  heavier  than  water. 


These  interesting  transformations  can 
be  stated  in  another  way.  Commenc- 
ing at  atmospheric  pressure  and  — 30 
degrees  C,  Ice  I  or  ordinary  ice  is  ob- 
tained, and  upon  holding  the  tempera- 
ture stationary  and  increasing  the  pres- 
sure, we  get  the  dense  form,  Ice  III, 
first  obtained  by  Tammann.  Still  more 
pressure  changes  Ice  III  into  Ice  II, 
and  a  further  increase  changes  Ice  II 
into  Ice  V,  and  finally  at  die  highest 
pressure  Ice  VI  is  formed.  This  va- 
riety is  the  heaviest  modification. 

It  was  observed  that  the  transforma- 
tion of  these  varieties  takes  place  in  a 
remarkable  manner.  We  are  accus- 
tomed to  see  water  freeze  slowly,  and 
everyone  knows  how  slowly  ice  melts. 
But  under  favorable  conditions  some  of 
the  above  forms  change  into  the  others 
so  rapidly  that  they  almost  explode.  A 
concrete  example  of  this  sudden  change 
is  that  of  ordinary  ice  (Ice  I)  into  Ice 
III.  At  —  25  degrees  C,  the  reaction 
is  so  sudden  that  it  was  impossible  to 
measure  the  pressure  involved.  A  sud- 
den explosive  click  was  heard  and  the 
reaction  was  instantly  over. 

Now  three  of  these  modifications  of 
ice  (Ice  II,  V,  VI)  have  never  been 
seen,  as  they  are  formed  inside  steel 
cylinders  under  immense  pressures. 
But  all  data  obtained  give  indisputable 
evidence  of  their  existence,  and  the  ex- 
perimenter has  at  his  command  a 
method  of  reasoning,  known  as  the 
Phase  Rule,  which  enables  him  to 
analyze  the  data  he  gathers. 


Fire  and  Chemical  Proof  Paint 

AFIRE  and  chemical  proof  paint, 
which  leaves  a  nice  looking  fin- 
ish is  made  by  boiling  790  parts  of 
Copper  Sulphate,  790  parts  of  Potas- 
sium Chromate  and  1000  parts  water 
in  the  same  container. 

When  the  solution  is  boiling,  apply 
one  coat  to  the  article  to  be  finished. 
Allow  the  solution  to  dry  one  day,  then 
boil  the  solution  again  and  apply  the 
second  coat,  allowing  this  to  dry  two 
days.  Heat  100  parts  of  aniline  oil. 
100  parts  of  hydrochloric  acid  and 
1000  parts  water  in  another  container 
to  a  high  boiling  point  and  apply  one 
coat  to  the  article,  and  let  dry  for  one 
day. 

Make  a  new  solution  of  aniline  oil, 
hydrochloric  acid  and  water,  like  the 
previous  one  and  apply  in  the  same 
manner.  Let  the  article  dry  two  days. 
Wash  the  article  in  soapy  water  and 
let  it  dry  thoroughly,  then  rub  with  lin- 
seed oil  and  it  will  leave  a  highly  pol- 
ished dark  gray  surface. 

The  parts  used  are  taken  by  weight, 
and  the  solutions  may  be  applied  with 
a  paint  brush.  Care  should  be  taken 
not  to  mix  the  two  solutions  before  ap- 
plying. Nomas  Tallman. 
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The  Winners  of  the  Everyday  Engineering 


Workshop  Contest 


A  S  announced  in  the  August  num- 
l\  ber  of  Everyday  Engineering, 
-L  \.  the  workshop  contest  closed 
October  1st  and  the  workshops  of  the 
following  men  have  been  selected  for 
first,  second  and  third  prizes,  respective- 
ly: W.  Nushawg,  Dayton,  Ohio;  El- 
mer Hutchison,  Cleveland,  Ohio;  S. 
C.  Swanson,  Chicago,  Illinois,  and  Ed- 
ward H.  Bitner,  Harrisburg,  Pa.  The 
judges  found  Mr.  Bitner's  and  Mr. 
Swanson 's  workshops  so  well  arranged 
and  possessing  so  many  similar  features 


laboratory  which  accompanied  his 
photographs  follows: 

My  Workshop,  What  Is  in  It,  and 
How  I  Use  It.  Herewith  are  three 
views  of  my  "Chemical  Laboratory." 
I  think  it  will  be  needless  for  me 
to  give  a  description  of  the  con- 
tents of  the  laboratory,  as  the  views 
were  so  photographed  as  to  cover  that 
part.  A  brief  outline  or  history  of  my 
laboratory,  I  think,  would  not  be  out 
of  place.  The  "Lab.,"  as  will  be  seen 
in  the  accompanying  views,  is  an  ac- 


Chemical   Experimental  Laboratory." 

The  laboratory  is  not  only  a  place 
which  affords  me  much  amusement,  but 
also  my  "Study  Hall"  and  my  "Col- 
lege of  Science,"  combined  in  one.  I 
maintain  a  schedule  of  study,  which 
embraces  two  hours  each  evening,  in- 
cluding the  study  of  chemistry,  me- 
chanics, electricity,  biology,  and  other 
kindred  subjects  interesting  to  those 
contemplating  a  life  of  science. 

The  laboratory  is  located  in  the  cel- 
lar of  my  home  and  is  twenty-two  feet 


Mr.  Nushawg  at  work  in  his 
chemical  laboratory 

that  it  was  decided  to 
award  each  of  these  men 
the  third  prize. 

The  pictures  of  Mr.  Nus- 
hawg's  laboratory  were  the 
first  ones  to  be  received  and 
we  believe  that  our  readers 
will  agree  with  us  that  he 
is  in  possession  of  a  won- 
derful workshop.  It  is 
carefully  planned,  well  kept, 
well  arranged  and  contains 
a  vast  amount  of  equip- 
ment. However,  the  judges 
did  not  consider  the  equip- 
ment of  the  laboratory  so 
much  as  its  arrangement 
and  neatness  in  arriving  at  the  final 
decision.  The  idea  was  to  reward  the 
owner  of  a  model  laboratory  in  every 
way. 

The  photographs  of  the  winners  of 
the  third  prizes  will  be  pictured  in  the 
January  number  of  Everybody  En- 
gineering. 

The  description  of  Mr.  Nushawg's 


A  general  view  of  the  laboratory,  showing  the  biological  equipment 


cumulation  of  five  years'  experimental 
work.  My  first  laboratory  consisted 
of  an  old  wash-stand,  of  which  a  part 
can  be  seen  directly  behind  "yours 
truly"  in  the  view  in  which  I  am 
standing.  Year  by  year  I  have  added 
to  the  aforesaid  wash-stand,  as  my 
finances  would  permit.  To-day,  I  have 
what  I  consider  a  model  "Amateur 


Mr.  Nushawg's  study.  This 
looks  very  cosy,  "scientific" 
and  neat 

in  length  by  fourteen  feet  in 
width.  It  is  constructed  of 
plaster  l>oard  and  has  a 
four-inch  air  cushion 
around  it  on  three  sides,  so 
as  to  protect  it  against  any 
dampness  from  the  cellar. 
It  is  heated  by  a  furnace 
pipe  that  you  will  notice 
running  through  the  labora- 
tory. It  is  fitted  with  elec- 
tric lights  for  general  il- 
lumination and  a  gas  lamp 
for  use  in  the  printing  of 
photos.  I  have  gas  and 
running  water  at  hand.  A 
hood  is  also  among  the  ap- 
paratus. This  serves  in  eliminating 
all  obnoxious  odors.  Among  the  ap- 
paratus of  my  own  construction  I  will 
mention  an  electric  furnace,  which  I 
constructed  of  fire  brick,  using  an  arc 
as  the  source  of  heat,  which  gives  me 
a  heat  of  3500°.  This  I  have  found 
very  successful  in  the  analysis  of  al- 
loys.   A  hydrogen  sulfide  generator  of 


Digitized  by 


Google 


122 


Everyday  Engineering  Magazine  for  November  and  December 


my  own  design  also  will  be  noted 
among  the  apparatus.  This  I  con- 
structed of  odds  and  ends  found 
around  any  laboratory  and  have  found 
it  to  give  only  the  desired  results. 
.  As  to  the  use  to  which  I  put  my 
laboratory.  I  have  before  mentioned  I 
use  it  for  personal  advancement  in 
those  subjects  interesting  and  useful  to 
one  who  has  an  ambition  to  get  to  the 
seat  of  those  things  around 
us  that  have  as  their  funda- 
mental principle  some  law 
or  theory  based  upon 
science.  I  am  a  machine 
designer  by  trade,  and  with 
my  present  knowledge  and 
that  which  I  can  gain  by  my 
experimental  research  work 
and  study  in  my  laboratory, 
hope  to  become  an  expert 
in  foundry  practice.  I  take 
a  keen  delight  in  trying 


amining  the  photographs  of  the  labo- 
ratories that  are  published. 

The  experimental  research  laboratory 
of  Mr.  Elmer  Hutchison  and  Mr. 
Wilbert  Hartle  was  found  very  de- 
serving of  second  place.  This  par- 
ticular laboratory  is  not  limited  to  any 
special  work,  but  has  mechanical,  elec- 
trical and  chemical  equipment.  The 
following  description  of  the  laboratory 


chips  are  on  the  floor  and  the  long 
steel  curls  climging  up  the  lathe. 

The  "lab"  belongs  to  Wilbert  Hartle, 
1293  Andrews  Avenue,  Lakewood, 
Ohio,  and  myself.  We  have  been  in 
partnership  several  years  and  are  con- 
stantly adding  things  to  our  "lab."  We 
have  equipment  for  pattern  and  cabinet 
making,  metal  spinning  and  turning, 
and  for  making  drawings  and  blue- 
prints. We  also  make  a 
few  small  castings. 

My  partner  and  I  are 
both  interested  in  chemical 
research  work.  For  quan- 
titative and  qualitative 
analysis  one  of  us  can  mix 
up  something  for  the  other 
to  analyze.  We  also  do 
most  of  our  own  developing, 
printing  and  enlarging  of 
pictures.  We  have  a  vest 
pocket  and  a  4x5  inch 
kodak. 


The  mechanical  workbench  in  the  labora- 
tory of  Messrs.  Hutchison  and  Hartle 

some  new  experiment  relative  to 
these  branches  and  look  forward 
with  expectation  to  the  next  issue  of 
Everyday  Engineering  Magazine, 
which  I  have  found  of  great  as- 
sistance and  benefit  to  my  researches 
and  study.  I  have  found  it  to  be 
the  best  of  its  kind  in  the  field  and 
have  recommended  it  highly  to  my 
friends,  gaining  it  quite  a  few 
friends  by  so  doing. 

I  think  I  have  covered  my  interest 
in  life  and  the  description  of  my  labo- 
ratory and  its  use  and  will  close,  trust- 
ing to  your  good  judgment  in  finding 
me  eligible  for  your  contest  on  "My 
Workshop,  What  is  in  it,  and  How 
I  use  It." 

We  hope  that  this  contest  will  help 
create  interest  in  home  workshops  and 
laboratories,  not  only  among  those  who 
have  a  laboratory  at  the  present  time, 
but  those  who  have  no  laboratory  at 
all.  The  owners  of  laboratories  will 
find  many  valuable  suggestions  by  ex- 


The  lathe  which  forms  a  very  important 
part  of  the  laboratory 

accompanied  the  photographs  and  it 
is  in  the  words  of  Mr.  Hutchison: 

"Sir,  the  parade  is  formed,"  is  an 
expression  to  describe  our  shop.  It  is, 
of  course,  dressed  up  to  have  its  pic- 
ture taken.  It  does  not  look  natural 
nor  nearly  as  seaworthy  as  when  wood 


A  corner  of  the  chemical  laboratory  owned 
by  Mr.  Hutchison  and  Mr.  Hartle  of 
Cleveland,,  Ohio 

In  our  physical  research  corner 
we  have  electrical  meters  and  in- 
struments, dynamo,  electric  arc  fur- 
nace, microscope,  micrometer,  bal- 
ance and  other  small  apparatus.  We 
also  have  many  scientific  books. 

We  have  our  "lab"  in  a  corner 
of  the  basement.    This  has  disad- 
vantages as  well  as  advantages.  It 
is  cool  in  summer  and  warm  in  win- 
ter, but  the  odors  from  chemicals  rise 
and  visit  the  people  above.    The  pic- 
tures show  the  location  and  apparatus 
better  than  can  be  described." 

Next  month  there  will  be  published 
more  photographs  of  shops  owned  by 
our  readers.  The  next  two  shops  will 
be  those  that  won  the  third  prize,  as  the 
judges  decided  to  make  this  award  to 
two  owners,  owing  to  the  fact  that  their 
shops  possess  so  many  similar  features. 

It  has  been  decided  to  publish  photo- 
graphs and  descriptions  of  readers' 
shops  from  time  to  time. 
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Displacement  Lubricator  for 
Model  Engines 

I^HE  displacement  lubricator  is  a 
convenient  form  to  use  on  a  small 
steam  engine  providing  flash  steam  is 
not  employed  to  drive  the  engine.  If 
flash  steam  is  used,  the  only  device 
that  will  supply  a  sufficient  quantity  of 
lubricating  oil  in  the  cylinder  is  a  small 
pump  driven  off  the  engine  shaft. 

Displacement  lubricators  are  very 
easily  constructed  and  positive  in  ac- 
tion— which  cannot  be  said  of  all 
pumps  when  the  -check  valve  is  con- 


'•■  Steam 


Water  Cock 


sidered  as  a  part  of  the  pumping  unit. 
The  operation  of  a  displacement  lubri- 
cator will  be  understood  by  referring  to 
the  sketch.  It  really  consists  of  a  small 
reservoir  interposed  on  the  steam  feed 
pipe  between  the  boiler  and  the  steam 
chest.  A  small  quantity  of  the  steam 
passing  through  the  lubricator  con- 
denses and  the  resulting  water  falls  to 
the  bottom  of  the  reservoir,  the  oil 
floating  on  top.  As  the  water  accumu- 
lates in  the  bottom  of  the  lubricator, 
oil  is  forced  out  into  the  steam  feed 
pipe  and  carried  into  the  engine 
cylinder.  A  cap  screw  is  used  on  the 
top  of  the  lubricator.  A  small  petcock 
is  placed  on  the  bottom  to  run  off  the 
water.  Such  lubricators  give  very  little 
trouble  and  the  only  attention  they  need 
is  the  occasional  filling  of  the  oil  cup. 


The  American  Society  of  Experimental 

Engineers 


Who's  Who  in  the  A.  S.  E.  E. 

JOHN  GIFFORD. 

Mr.  John  Gifford  is  an  active  mem- 
ber of  the  American  Society  of  Experi- 
mental Engineers.  At  the  present  time 
he  is  employed  as  superintendent  of  the 
A.  R.  Mosler  &  Co.  of  New  York 
City,  having  advanced  to  this  position 
from  apprentice  in  the  machine  shop, 
where  he  started  in  1907.  Mr.  Gifford 
started  his  industrial  and  business  ca- 
reer in  the  book  bindery  of  I.  Male  & 
Sons,  New  York  City,  in  the  year  1906. 
During  this  year  he  resigned  to  assume 
the  responsibilities  of  a  position  that 
would  bring  him  in  closer  relationship 
with  mechanical  work.  His  next  posi- 


Making  Wire  Terminals 

Suitable  terminals  for  wire  in  elec- 
trical work  can  be  made  of  brass  or 
copper  tubing  cut  to  the  proper  length 
and  pinched  together  at  one  end  in  a 
vice.  A  hole  is  then  drilled  in  the 
flat  end.  If  the  copper  or  brass  is 
too  hard  and  cracks,  upon  bending,  it 
should  be  annealed  first.  Brass,  unlike 
most  other  metals,  is  annealed  by  heat- 
ing it  and  then  plunging  it  into  cold 
water. 


of  spark  plugs  and  automobile  ignition 
equipment.  Mr.  Gifford's  experimental 
work  is  concerned  entirely  with  refrac- 
tories and  insulators  used  in  connection 
with  automobile  ignition  apparatus.  It 
was  Mr.  Gifford's  job  to  make  the  spark 
plugs  for  the  NC-4  at  the  start  of  the 
trans-Atlantic  voyage. 

Mr.  Gifford  is  a  careful  student  of 
military  tactics  and  is  a  member  of  the 
First  Company,  Eighth  Coast  Artillery, 
New  York  Guard.  Boating  is  also 
another  hobby  of  Mr.  Gifford's. 


The  A.  S.  E.  E.  in  Canada 

The  American  Society  of  Experi- 
mental Engineers  is  well  represented 
in  many  parts  of  Canada.  In  the  city 
of  Toronto,  the  A.  S.  E.  E.  has  a  num- 
ber of  very  enthusiastic  members.  The 
city  of  Winnipeg  has  formed  a  very 
successful  local  chapter.  Mr.  A.  W. 
Dery  is  now  the  president  of  this 
organization,  which  promises  to  be  a 
yery  successful  one  as  well  as  a  great 
help  to  the  many  experimental  engi- 
neers in  Winnipeg  and  vicinity. 

The  Winnipeg  society  is  now  con- 
tributing to  a  laboratory  fund  which 
will  later  be  used  in  purchasing  the 
necessary  equipment  for  a  modern 
workshop  and  laboratory. 

Many  of  the  members  of  the  Winni- 
peg society  are  well  advanced  in  the 
various  phases  of  experimental  engi- 
neering. These  men  have  volunteered 
to  act  as  instructors  for  the  rest  of  the 
membership.  This  is  a  commendable 
plan  and  one  which  will  do  much 
toward  making  the  society  a  success. 
This  is  a  spirit  of  co-operation  which 
is  sure  to  further  interest  and  ambition. 

The  A.  S..  E.  E.  is  also  very  well  rep- 
resented in  the  city  of  Montreal.  The 
formation  of  a  local  chapter  is  now 
under  way.  A  great  number  of  A.  S. 
E.  E.  members  are  in  Canada,  but 
aside  from  Toronto,  Montreal,  and 
Winnipeg,  they  are  not  in  any  definite 
locality. 


tion  was  with  the  Isaac  S.  Johnson  Co., 
Spuyten  Duyvil,  N.  Y.,  founders.  Mr. 
Gifford  served  six  months  as  a  core- 
maker  for  this  concern,  and  finally  left 
its  employ  to  start  with  the  A.  R.  Mos- 
ler Co.,  where  he  is  now  located.  Be- 
fore becoming  superintendent,  he  was 
foreman  of  the  assembly  department. 

Mr.  Gifford  was  born  on  July  21st, 
1892.  His  parents  died  while  he  was  in 
his  youth.  He  was  educated  in  the  city 
schools  of  New  York.  The  A.  R.  Mos- 
ler Co.,  where  Mr.  Gifford  is  now  em- 
ployed, is  engaged  in  the  manufacture 


NOTICE 
The  Mansfield,  Ohio,  chapter  of  the 
American  Society  of  Experimental  En- 
gineers is  now  planning  a  large  mem- 
bership campaign.  Mr.  Richard  Hautz- 
enroeder,  the  Secretary  of  this  live 
chapter,  requests  that  all  the  experi- 
mental engineers  in  and  around  Mans- 
field communicate  with  him.  The 
Mansfield  Chapter  was  started  some 
time  ago  and  has  been  very  successful. 
Those  interested  should  not  hesitate  to 
get  in  touch  with  Mr.  Hautzenroeder. 
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A  Half  Million-Volt 
Condenser 

AN  air  condenser  has  been  built  at 
Palo  Alto,  Cal.,  for  conducting 
tests  with  voltages  up  to  500,000  and 
frequencies  up  to  60,000.  This  con- 
denser is  probably  the  largest  that  has 
ever  been  built  and  it  possesses  many 
unique  features.  A  special  shed  has 
been  built  to  contain  the  condenser. 
The  ceiling  of  the  shed  is  of  copper 
and  forms  one  plate.  The  other  plate 
rests  on  a  bed  of  insulating  material 
about  four  and  a  half  feet  below  the 
ceiling  of  the  shed.  The  distance  be- 
tween the  plates  is  made  adjustable  by 
lowering  or  raising  the  lower  plate. 
The  bottom  plate  is  formed  by  two  cop- 
per plates  about  two  feet  apart.  These 
are  connected  along  the  edges  by  cop- 
per sheets  curved  on  a  12-inch  radius.. 

A  Poulsen  arc  converter  of  30  k.w. 
capacity  is  used  to  supply  energy  for 
the  tests  with  the  condenser.  One  side 
of  the  arc  is  grounded  and  the  other  is 
connected  to  the  insulated  plate  of  the 
condense]  on  a  coil  of  Litzendraht  9 
feet  long  and  31  inches  in  diameter. 

The  air  condenser  has  been  designed 
and  built  by  the  Federal  Telegraph 
Company,  manufacturers  of  radio  tele- 
graphic apparatus. 


A  Giant  Electric  Ore  Unloader 

AN  electrically  operated  ore  unloader 
l\ equipped  with  a  15-ton  bucket 
has  been  brought  into  use  at  Ashtabula, 
Ohio.  In  fact,  a  battery  of  eight  of  these 
machines  are  employed  in  this  locality 
for  unloading  ore-carrying  lake  ves- 
sels. The  combined  unloading  capacity 
of  the  eight  machines  aggregates  76,000 
tons  in  24  hours;  76,000  tons  would 
require  six  of  the  largest  ore-carrying 
vessels  in  use  on  the  lake.  The  un- 
loaders  are  equipped  with  a  total  of 
930  horse-power.  The  unloading  cost 
ranges  from  two  and  a  half  to  four 
and  a  half  cents  per  ton.  This  cost 
includes  superintendents,  labor,  mate- 
rials and  power. 

Rivets  Heated  Electrically 

AN  electric  rivet  heating  device  has 
k  been  perfected  and  is  in  operation 
in  several  of  the  large  ship  building 
plants  and  foundry  companies.  Two 
methods  are  used  in  rivet  heating  ma- 
chines. In  one  method  the  rivet  short 
circuits  a  welding  transformer.  The 
other  method  employs  granulated  car- 


bon which  short  circuits  the  secondary 
of  the  transformer  and  radiates  heat  to 
the  rivets.  The  capacity  of  the  rivet 
heating  machines  depends  entirely  Upon 
their  size.  They  are  made  in  sizes 
that  will  turn  out  from  25  to  250  lbs. 
of  rivets  per  hour  with  a  power  con- 
sumption of  7^2  k.w.  to  300  k.w.  and 
an  energy  consumption  of  20  k.w. 
hours  per  100  lbs.  of  rivets.  The  rivets 
can  be  heated  in  30  seconds. 

In  an  efficiency  test  on  one  of  the 
machines  200  rivets  were  turned  out 
per  hour  at  a  temperature  of  2000° 
Fahr.  No  tendency  to  overheat  was 
noticed  and  a  power  demand  of  40  k.w. 
only  was  necessary.  The  initial  cost  of 
the  welding  type  rivet  heater  is  one 
hundred  dollars  per  k.w. 


Charging    Storage  Batteries 
with  a  Tungar  Rectifier 

ATUNGAR  rectifier  is  a  very  sim- 
ple and  inexpensive  device  that 
has  been  brought  out  by  the  General 
Electric  Co.  It  is  used  mostly  for  charg- 
ing storage  batteries  from  A.  C.  mains 
where  the  efficiency  of  the  operation 
does  not  need  to  be  over  40%.  A  Tun- 
gar rectifier  is  a  vacuum  tube  device 
and  has  many  advantages.  It  operates 
directly  from  115-volt  mains  with  an 
out-transformer  and  forms  a  very  sim- 
ple and  compact  device  for  storage  bat- 
tery use. 

Mr.  F.  Keith  D'Alton,  electrical  ex- 
pert, has  recently  described  the  theory 
and  application  of  Tungar  rectifiers  in  a 
number  of  commendable  articles  which 
appeared  in  the  Electrical  News.  He 
brings  out  the  fact  that  having  obtained 
a  given  efficiency  and  output  from  a 
single  phase,  115-volt  pair  of  mains, 
it  is  possible  to  duplicate  the  plant 
and  obtain  double  the  output  from  sin- 
gle phase  330-volt  outside  wires. 

A  Large  Experimental  Spot 
Welding  Machine 

ONE  of  the  largest  spot  welding 
machines  ever  constructed  has  re- 
cently been  built  and  tested  by  the  Gen- 
eral Electric  Company.  The  machine 
has  a  capacity  of  100,000  amperes  at 
20  volts.  It  is  capable  of  exerting  a 
hydraulic  pressure  aggregating  36  tons 
at  the  electrodes.  An  important  series 
of  experiments  were  carried  out  with 
this  machine  using  plates  from  m- 
to  3  in.  total  thickness.  The  engineers 
working  on  the  device  demonstrated  that 


satisfactory  spot  welds  can  be  produced 
within  this  range.  The  necessity  of 
providing  a  gap  large  enough  to  handle 
the  width  of  the  plates  in  ship  work 
gave  rise  to  a  number  of  practical  diffi- 
culties which  were  finally  overcome. 


A  New  Telephone  Receiver 

ANEW  telephone  receiver  cap  has 
been  brought  out  which  seems  to 
possess  many  advantages  over  the  con- 
ventional form.  The  cross  section  of 
the  new  and  old  type  of  receiver  cap 
are  shown  in  the  illustration. 

The  diaphragm  seat  of  the  new  cap 
is  ground  scientifically  true  with  the 
thread  so  that  all  rattling  of  the  dia- 
phragm through  poor  locking  as  well 


The  new  telephone  receiver  cap 


The  old  type  telephone  receiver 

as  harsh  and  undesirable  sounds  are 
prevented. 

A  sound  concentrating  chamber  of 
inverted  convex  formation  guides  and 
concentrates  the  entire  sound  wave  that 
is  thrown  off  or  produced  by  the  dia- 
phragm with  each  vibration  through 
the  central  opening.  The  contour  of 
the  sound  concentrating  chamber  pre- 
vents distortion  and  insures  the  best 
possible  results. 


Melting  Brass  Electrically 

BRASS  is  now  being  successfully 
melted  in  electric  furnaces.  It  is 
claimed  that  brass  melting  furnaces, 
even  more  than  steel  furnaces,  are  prov- 
ing their  economic  value  in  producing 
a  better  quality  of  product,  minimiz- 
ing metal  loss  and  decreasing  the 
amount  of  labor  necessary. 
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A  37,500  Horse  Power  Unit 

THE  Niagara  Falls  Power  Com- 
pany is  now  installing  two  units 
aggregating  65,000  H.  P.  or  37,500 
H.  P.  each.  The  water  wheel  of  this 
unit  is  placed  in  the  path  of  a  solid 
column  of  water  14  feet  in  diameter 
and  a  drop  of  210  feet.  The  speed  of 
this  column  of  water  will  probably  be 
in  excess  of  3  miles  per  minute  at  the 
foot  of  the  drop. 

About  14  years  ago  the  Hydraulic 
Power  Company  installed  13,000  H.  P. 
units  and  at  that  time  these  units  repre- 
sented the  limit  of  engineering.  The 
fact  that  a  37,500  H.  P.  unit  is  now 
made  possible  shows  what  tremendous 
progress  has  been  made  in  hydraulic 
and  electrical  engineering  during  the 
past  15  years. 

A  Small  Gasoline  Electric 
Generator 

ONE  of  the  foreign  readers  of 
Everyday  Engineering  Maga- 
zine, Mr.  J.  A.  Armstrong,  of  Dublin, 
Ireland,  has  constructed  a  gasoline  elec- 
tric generator  of  rather  novel  design. 
The  accompanying  photograph  pictures 


- 


the  device  which  was  made  up  of  a 
1  1/3  H.  P.  gas  engine  and  dynamo 
capable  of  producing  a  current  of  15 
amperes  at  a  pressure  of  15  volts.  Mr. 
Armstrong  mounted  his  motor  and  gen- 
erator on  the  same  shaft  and  in  this  way 
produced  a  very  portable  and  self-con- 
tained equipment  for  various  uses,  such 
as  charging  accumulators,  isolated  * 
lighting,  etc.  When  coupled  to  the 
generator  the  engine  does  not  need  to 
have  a  flywheel,  as  the  armature  of  the 
generator  will  serve  in  this  capacity. 
The  engine  turns  over  at  a  speed  of 
900  R.P.M.,  and  of  course,  the  gener- 
ator is  driven  at  the  same  speed. 


An  Apparatus  for  Testing 
Magnetic  Permeability 

By  William  G.  H.  Finch 


THERE  is  a  need  in  every  electri- 
cal laboratory  for  an  apparatus 
to  test  the  permeability  of  the 
various  grades  of  iron  and  steel  in  the 
make-up  of  cores  used  in  electro-mag- 
nets. 

The  necessary  parts  for  the  apparatus 
are: 

Spring  balance 
Brass  rod 

Wood  base  and  standards 

Binding  posts 

Electro-magnet 

2  or  3  dry  cells. 
First,  remove  the  spring  from  the 
spring  balance  and  replace  it  with  one 
that  will  respond  to  smaller  weights. 
The  new  spring  will  be  much  more 
sensitive  and  a  new  scale  should  be 
made  from  cardboard  for  it.  By  the 
use  of  known  weights  of  small  value 
the  new  scale  can  be  very  easily  cali- 
brated. 

Assemble  these  parts  as  shown  in  the 
photograph.  Cut  the  various  grades  of 
iron  into  pieces  having  the  same  dimen- 
sions (preferably  1  inch  cubes).  At- 
tach the  piece  to  be  tested  to  the  spring 
balance,  being  sure  to  let  the  surface 
of  same  touch  the  core  of  the  electro- 
magnet; watch  the  scale  and  raise  the 
balance  slowly  until  the  cube  of  iron 
is  separated  from  the  magnet.  The 
number  of  ounces  or  pounds  pull  it  re- 
quired to  break  away  from  the  electro- 
magnet will  be  noticed.  After  the  ex- 
perimenter has  tested  the  remaining 
samples,  he  will  find  that  the  permea- 
bility of  each  will  rank  as  follows : 

1.  Wrought  iron 

2.  Mild  steel 

3.  Cast  iron. 

It  is  evident  that  if  the  permeability 
of  the  different  grades  of  iron  and  steel 
can  be  tested  in  this  manner,  the  mag- 
netic pull  of  any  electro-magnet  can 
also  be  tested  by  mounting  same  on  the 
base  and  using  a  cube  of  wrought  iron 
in  the  same  manner  as  in  testing  for 
the  permeability  of  iron  and  steel. 

An  electro-magnet  consists  of  a  coil 
of  wire  carrying  a  current,  and  may 
possess  a  core  of  iron,  or  may  not,  as 
the  case  may  require.  It  is  understood 
that  the  production  of  magnetism  de- 
pends upon  the  number  of  turns  of  wire 
carrying  the  current.  It  must  be  under- 
stood also  that  not  only  the  number  of 
turns  are  to  be  considered,  but  also  the 
strength  of  the  current  they  carry. 
Therefore,  the  greater  the  number  of 
turns  of  wire,  and  the  greater  the  cur- 
rent in  these  turns,  the  greater  the  pull 


or  magnetic  effect  produced.  It  is  also 
customary  to  speak  of  the  combina- 
tion of  current  and  turns  as  ampere 
turns.  It  is  to  be  seen  that  the  ampere 
turns  of  an  electro-magnet  are  most 
important  considerations.  These  are 
obtained  by  multiplying  the  number  of 
turns  of  wire  by  the  number  of  amperes 
passing  through  the  coil.  For  instance, 
if  an  electro-magnet  consists  of  500 
turns  carrying  a  current  of  5  amperes, 
the  ampere  turns  would  be  equal  to  5 
X  500  =  2,500.  .  Then  if  we  reduced 
the  current  to  one  ampere,  the  product 


equals  1  X  500  =  500  ampere  turns. 
Suppose  there  are  1,000  turns  and  1 
ampere,  or  1  turn  and  1,000  amperes. 
In  either  case,  the  total  ampere  turns 
equal  1,000. 

Some  very  good  experimental  work 
can  be  performed  with  this  simple  but 
none  the  less  workable  device.  With  it 
the  experimenter  can  plot  many  inter- 
esting curves  showing  the  magnetic  per- 
meability of  different  metals  and  at  dif- 
ferent current  values.  The  effect  of 
variation  in  potential  and  current 
strength  can  be  shown  by  a  curve 
through  all  points  up  to  the  point  of 
saturation. 

If  the  reader  desires  to  construct  a 
more  elaborate  device  than  the  one  de- 
scribed above,  it  will  be  very  easy  to 
make  a  few  additions  that  will  increase 
its  efficiency.  The  device  can  be  made 
larger  to  accommodate  larger  and  more 
powerful  electromagnets. 
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Motorcycle  Lubrication 

By  Andrew  Jackson,  Jr. 


ONE  of  the  most  important  con- 
siderations, making  for  efficient 
action  and  promoting  long  life 
of  the  mechanism,  is  to  provide  proper 
lubrication.  The  lubrication  of  the  pow- 
er plant  is  the  most  serious  proposition. 
The  best  oil  is  the  only  kind  that  should 
be  used,  as  more  good  motors  have  been 
ruined  by  the  use  of  lubricant  of  im- 
proper quality  or  insufficient  quantity 
than  have  been  destroyed  by  accidents. 
If  a  drip  feed  is  used,  a  medium  grade 
oil  may  be  employed  in  warm  weather, 
but  a  light  grade  will  be  necessary  in 
cold  weather.  If  the  supply  is  by  me- 
chanically operated  pump,  a  heavier 
bodied  lubricant  may  be  used  than 
when  the  drip  feed  system  is  employed. 
When  oil  is  introduced  to  the  engine 
crank-case  by  means  of  a  hand-operated 
pump,  which  means  that  lubrication  is 
directly  under  the  control  of  the  rider 
(only  on  old-time  machines) ,  one  pump- 
full  of  oil,  every  8  or  10  miles,  at 
speeds  of  20  miles  per  hour,  will  be 
sufficient.   For  a  speed  of  30  miles  per 
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Grease  leaves  when  they 
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Sell  Crank  Oilers 
Few  drops  every  other  da; 


Magneto 
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Hand  Oil  Pump 
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Three  Speed  6ear 

Inject  oi!  twice  a  month 
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Few  drops  onceaweek 


point  on  the  motorcycle  that  can  re- 
ceive too  much  oil  besides  the  engine 
interior  is  the  magneto,  and  only  a  few 
drops  are  required  every  two  or  three 


hour  it  will  be  necessary  to  inject  a 
pumpfull  every  5  or  6  miles.  It  is  bet- 
ter to  over-lubricate  a  machine  than  not 
to  supply  enough.  If  the  engine  is 
over-lubricated,  the  exhaust  will  be 
smoky.  If  a  mechanically  operated  oil 
pump  is  used  and  the  hand  pump  is 
provided  only  as  an  auxiliary,  it  will 
not  be  necessary  to  supply  oil  except 
at  such  times  that  the  engine  is  run  ex- 
ceptionally fast  for  extended  periods. 

Among  some  of  the  points  that  should 
receive  oil  every  time  the  machine  is 
used  may  be  mentioned  the  valve  lifters, 
or  rocker  arms,  the  free  engine  clutch, 
the  steering  head,  and  the  various 
hinges  and  joints  on  the  spring  frame 
or  spring  fork.  If  a  two  or  three  speed 
gear  is  provided,  the  supply  of  lubri- 
cant should  be  renewed  every  300  miles. 
Planetary  gearing  requires  more  lubri- 
cant and  a  lighter  semi-fluid  grease 
than  either  the  sliding  clutch  or  sliding 
gear  forms.  It  is  well  to  put  a  few 
drops  of  oil  in  the  front  hub  and  coaster 
brake  oilers  every  day.   About  the  only 


RockcrArm--, 
IntakePipe, 


,lnkt  \blveSpring 
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Coding  Flanges 
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Views  of  Indian  power  plus  twin  cylinder  motorcycle,  showing  points  needing 
periodical  lubrication 


End  elevation  of  Henderson  four-cylinder 
motor,  showing  principal  parts 

months  to  insure  adequate  functioning 
of  this  device.  A  special  light  oil  is 
necessary  for  the  magneto,  and  a  good 
grade  of  sewing  machine  or  3-in-l  oil 
will  be  found  satisfactory  for  this  pur- 
pose. The  hand  oil-can  may  be  filled 
with  cylinder  oil  which  can  be  used  on 
all  points  of  the  machine,  because  if  it 
is  good  enough  for  the  engine  interior 
it  is  much  better  than  needed  for  the 
various  external  parts.  The  ball  bear- 
ings in  the  hubs,  countershaft  and  steer- 
ing head  may  be  packed  with  grease 
once  or  twice  a  season,  which  will  be 
adequate. 

Keep  Distributor  Clean  and  Dry 

Excessive  oiling  of  a  magneto  can  do 
nearly  as  much  harm  as  insufficient 
lubrication.  One  thing  it  does  is  to* 
cause  the  surplus  oil  to  be  thrown  into 
the  distributor,  where  it  works  all  kinds 
of  mischief.  It  gets  between  the  brush 
and  the  contacts  and  either  insulates 
them  from  each  other  entirely,  causing 
missing,  or  it  causes  arcing.  Arcing 
in  turn  burns  the  oil  and  forms  soot 
which  soon  gums  things  up  badly,  and 
it  also  produces  heat  which  disinte- 
grates the  carbon  brush  and  causes  it 
to  crumble  in  time.  All  magneto  manu- 
facturers make  their  distributors  so  that 
they  may  be  removed  easily  and  wiped 
clean  with  a  dry,  clean  cloth.  Dixie 
magnetos,  for  instance,  have  their  dis- 
tributors held  on  by  three  little  clips, 
retained  by  three  thumb  nuts.  These 
may  be  loosened  by  hand.  Other  Dixies 
have  three  screws  to  retain  the  cover. 
Some  have  a  central  revolving  brush 
and  stationary  contacts  in  the  cover  and 
others  a  revolving  contact  and  indi- 
vidual stationary  contacts  in  the  cover. 
The  brushes  in  either  case  are  attached 
to  small  springs  and  may  be  slipped 
into  or  out  of  their  sockets  by  hand. 
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Winter  Care  of  Storage  Batteries 

Precautions  to  Be  Taken  to  Prevent  Depreciation  of  an  Unused  Storage  Battery  and  How  to 
Maintain  Its  Efficiency  During  the  Period  of  Low  Temperature 


IT  would  not  do  simply  to  leave  the 
battery  in  the  car  for  a  period  of, 
say,  four  or  five  months  without 
giving  it  any  care  or  attention,  for  in 
that  case  at  the  end  of  that  time  it  would 
be  found  to  have  its  plates  so  thickly 
covered  with  lead  sulphate  as  to  make 


Fig.  I.  Typical  storage  battery 

it  practically  useless.  For  storage  bat- 
teries "to  rest  is  to  rust"  and  become 
ruined  unless  special  precautions  are 
taken.  Automobile  storage  batteries 
are  all  or  nearly  all  of  the  sealed-in 
type  from  which  the  elements  cannot  be 
removed  without  a  great  deal  of  trouble, 
as  shown  at  Fig.  1. 

The  storage  battery  is  made  up  of 
several  hard  rubber  cells  or  containers 
for  the  active  plates  and  liquid  electro- 
lyte. The  whole  is  surrounded  by  a 
wood  casing  for  mechanical  protection 
and  ease  in  handling.  Each  individual 
cell  is  provided  with  a  screw  cap  for 
inspection  and  the  addition  of  electro- 
lyte or  distilled  water  when  necessary. 
(See  Fig.  4.)  The  electrolyte  must  at 
all  times  cover  the  tops  of  the  plates  at 
least  one-quarter  inch.  Insufficient 
electrolyte  will  result  in  warped  or 
buckled  plates,  and  an  accumulation  of 
sediment  at  the  bottom  of  the'cell.  The 
battery  will  be  ruined  in  a  short  time 
if  the  tops  of  the  plates  are  not  kept 
covered.  Each  cell  must  be  inspected 
at  least  every  two  weeks  in  winter.  All 
screw  caps  must  be  removed  and  dis- 
tilled water  added  to  each  cell  to  make 
up  for  the  natural  evaporation.  If  dis- 
tilled water  cannot  be  had,  use  clean 
rain  water  which  has  not  been  in  con- 
tact with  metal  or  cement. 

Never  Add  Acid  to  Battery  Cells 

Never  add  acid  to  the  cells  of  the  bat- 
tery. If  part  or  all  of  the  electrolyte 
has  been  lost  through  accidental  spill- 
ing or  leakage  get  full  instructions  and 
advice  from  the  maker.   A  hydrometer 


arranged  with  a  rubber  bulb  to  draw  a 
portion  of  the  electrolyte  from  each  cell 
furnishes  the  best  indication  of  the  con- 
dition of  the  battery.  The  hydrometer 
shows  the  specific  gravity  of  the  electro- 
lyte, which  fpr  a  fully  charged  cell 
should  be  1.280  to  1.300  on  a  specific 
gravity  scale.  If  the  car  is  out  of  serv- 
ice for  a  considerable  length  of  time, 
as  when  laid  up  for  the  winter,  it  is  nec- 
essary to  charge  the  battery  at  regular 
intervals.  The  parts  of  a  typical  bat- 
tery are  shown  at  Fig.  2  and  the  con- 
struction should  be  easily  understood. 

The  following  advice  concerning  the 
care  of  batteries  during  a  protracted 
period  of  idleness  of  the  car  refers  espe- 
cially to  the  batteries  of  starting  and 
lighting  systems  of  automobiles. 

At  intervals  of  two  weeks  the  engine 
should  be  run  until  the  electrolyte  shows 
a  specific  gravity  of  1.280  to  1.300.  If 
this  is  done  regularly  the  engine  need 
not  be  run  only  about  an  hour  each 
time.  But  if  the  owner  should  not  be 
in  possession  of  a  hydrometer  it  is  bet- 


be  run  at  a  speed  corresponding  to  a  car 
speed  of  about  20  mph  on  tide  direct 
drive.  There  may  be  cases,  however, 
where  the  owner  is  compelled  to  store 
his  car  in  a  space  where  it  is  practi- 
cally impossible  to  run  the  engine. 
Where  this  is  the  case  it  is  recommend- 
ed, if  electric  current  is  available,  that 
the  owner  purchase  a  rectifier  or  small 
charging  machine. 

Periodical  Charging  Necessary 

A  charge  over  night,  or  for  about 
twelve  hours,  every  two  weeks  with  this 
apparatus  will  be  sufficient  to  keep  bat- 
tery in  healthy  condition.  For  those 
of  our  readers  who  are  interested  in 
chemistry,  the  action  on  charge  and  dis- 
charge is  clearly  shown  at  Fig.  3,  which 
is  presented  through  the  courtesy  of  the 
Electric  Storage  Battery  Co.  Before  be- 
ginning the  charging  the  battery  should 
be  inspected  to  see  if  it  is  filled  with 
solution.  If  the  solution  needs  replen- 
ishing distilled  water  should  be  added 
until  the  solution  fully  covers  the  plates, 


PARTS  AH)  ASSEMBLY  OT  ATYPICAL  PORTABLE  STORAGE  BATTERY 
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Fig.  2.  Parts  and  assembly  of  typical  portable  storage  battery 

ter  to  run  the  engine  for  two  or  three  which  may  be  determined  by  removing 
hours  each  time  to  be  safe.  To  charge  the  vent  plugs  and  looking  down  into 
the  battery  properly  the  engine  should    the  cells. 
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In  case  it  is  impossible  to  run  the 
engine  for  charging  and  the  owner  does 
not  care  to  incur  the  expense  of  pur- 
chasing a  rectifier,  he  should  remove  the 
battery  from  the  car  and  arrange  for  its 
storage  at  a  garage  which  has  charging 


having  been  in  service,  will  not  stand 
much  handling  and  had  better  be 
thrown  away.  If  it  is  thought  worth 
while  to  keep  them  they  must  be  im- 
mersed in  water  or  weak  electrolyte,  and 
in  reassembling  the  electrolyte  must  be 


CHEMICAL  ACTION  IN  A  CELL  ON  CYCLE  OF  DISCHARGE  AND  CHAR6E 
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Fig.  3.  Chemical  action  of  a  cell  on  cycle  o)  discharge  and  charge 


facilities,  stipulating  that  it  must  be 
charged  every  two  weeks.  The  cost  of 
having  it  so  cared  for  will  be  nominal 
and  will  prove  excellent  insurance 
against  deterioration. 

Caring  for  Take-Down  Types 

To  care  for  storage  batteries  of  any 
type  that  is  easily  taken  apart,  such  as 
used  for  experimental  work  in  the  lab- 
oratory or  in  isolated  lighting  systems 
for  country  homes  and  in  yachts,  the 
following  method  is  recommended: 
First  charge  the  battery  until  every  cell 
is  in  a  state  of  complete  charge.  If 
there  should  be  be  any  short-circuited 
cells  they  should  be  put  into  condition 
before  the  charge  is.  commenced,  so  that 
they  will  receive  the  full  benefit  of  the 
charge.  Then  remove  the  elements  from 
the  jars,  separating  the  positive  from 
the  negative  groups,  and  place  in  water 
for  about  one  hour  to  dissolve  out  any 
electrolyte  adhering  to  the  plates.  Then 
withdraw  the  groups  and  allow  them  to 
drain  and  dry.  The  positives  when  dry 
are  ready  to  be  put  away.  If  the  nega- 
tives in  drying  become  hot  enough  to 
steam  they  should  be  rinsed  or  sprinkled 
again  with  clean  water  and  then  allowed 
to  dry  thoroughly.  When  dry  the  nega- 
tives should  be  replaced  in  the  electro- 
lyte (of  from  1.275  to  1.300  specific 
gravity),  care  being  taken  to  immerse 
them  completely  and  allow  them  to  soak 
for  three  or  four  hours.  Two  groups 
may  be  placed  in  a  jar  and  the  jar  filled 
with  electrolyte.  After  rinsing  and  dry- 
ing the  plates  are  ready  to  be  put  away. 

The  rubber  separators  should  be 
rinsed  in  water.  Wood  separators  after 


put  into  the  cells  immediately,  as  wet 
wood  separators  must  not  stand  exposed 
to  the  air  for  any  unnecessary  amount 
of  time,  especially  when  in  contact  with 
plates. 

Store  Batteries  in  a  Dry  Place 
Storage  batteries  always  should  be 


density  between  the  points  of  complete 
discharge  and  full  charge.  The  elec- 
trolyte of  the  average  battery  has  a  spe- 
cific gravity  of  1.140  and  a  sulphuric 
acid  solution  of  this  specific  gravity  has 
a  freezing  point  of  about  10°  Fahr.  The 
hydrometer  used  and  the  methods  of 
taking  specific  gravity  readings  with  a 
hydrometer  syringe  are  clearly  shown  at 
Fig.  4.  Therefore  if  a  completely  dis- 
charged battery  is  allowed  to  stand 
where  it  is  exposed  to  extremely  low 
temperature  it  is  quite  possible  for  the 
electrolyte  to  freeze  and  the  cells  to  be 
injured  in  consequence. 

However,  as  already  pointed  out,  a 
battery  for  other  reasons  must  not  be 
allowed  to  stand  in  the  discharged  con- 
dition for  any  length  of  time.  With  in- 
creasing charge  the  density  of  the  elec- 
trolyte increases  until  when  the  charge 
is  complete  it  attains  1.300  specific 
gravity.  The  freezing  temperature  of 
the  solution  drops  very  quickly  as  the 
specific  gravity  increases  somewhat  as 
follows : 

Spec.  Grav.  Fr.  Pt.  Deg.  F. 

1.140  +  10 

1.160  +  5 

1.175  —  4 

1.200   —  16 

1.225   —  36 

1.250   —  60 

1.280   —  85 

1.300   — 100 

Consequently  there  is  no  possibility 
of  a  storage  battery  being  injured  by 
freezing  in  temperatures  ordinarily  met 
in  the  temperate  zone  if  it  is  kept  in  a 
fair  state  of  charge.    The  accorapany- 
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Fig.  4.  How  to  use  hydrometer  in  testing  battery  condition 

stored  in  a  dry  place,  preferably  in  one  ing  graphic  chart  (Fig.  5)  shows  the 

where  the  temperature  will  never  fall  freezing  point  of  electrolytes  of  varying 

below  40°  Fahr.   Storage  battery  solu-  specific  gravity, 
tion  or  electrolyte  varies  greatly  in  (Continued  on  page  135) 
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TWO-CYCLE  MOTOR 
REPAIRS 

It  will  be  evident  that  a  worn  cylin- 
der, piston  rings  or  piston  will  result  in 
the  loss  of  compression  as  in  any  motor 
and  that  loose  connecting  rods  or  main 
bearings  will  produce  noisy  operation 
just  as  in  the  four-cycle  type.  In  the 
two-cycle  motors  there  are  other  condi- 
tions to  be  looked  for  besides  those  in- 
volving normal  depreciation  of  the 
mechanism.  There  are  two  chambers  to 
keep  tight  instead  of  one,  as  in  the  four- 
cycle type.  In  the  two-cycle  form  it  is 
not  hard  to  maintain  compression  in  the 
combustion  chamber  because  there  are 
no  valves  to  leak  and  the  only  chance 
for  escape  is  by  worn  piston  rings. 

It  is  imperative,  however,  that  a  cer- 
tain amount  of  compression  be  main- 
tained in  the  crankcase  of  most  two- 
cycle  engines  because  the  degree  of 
compression  in  the  crankcase  deter- 
mines the  rapidity  of  transfer  of  ex- 
plosive gas  from  the  base  where  it  is 
first  received  to  the  combustion  chamber 
where  it  is  exploded.  Because  of  this 
the  main  bearings  demand  more  atten- 
tion than  do  those  of  a  four-cycle  en- 
gine because  they  must  be  fitted  so  well 
that  there  is  no  possibility  of  leakage 
through  them.  Similarly  the  packings 
between  the  cylinder  and  engine  base 
and  between  the  crankcase  halves  must 
be  carefully  maintained. 

In  examining  the  piston  and  cylinder 
care  must  be  taken  to  remove  any  de- 
posit of  carbon  from  the  baffle  plate  or 
deflector,  which  is  usually  cast  integral 
with  the  piston  top,  as  any  sharp  point 
or  corner  would  remain  incandescent 
and  would  cause  either  base  firing  or 
premature  ignition.  Base  firing  is  gen- 
erally prevented  by  making  the  charge 
from  the  crankcase  pass  through  wire 
gauze  in  the  by-pass  passage.  This 
prevents  the  flame  igniting  the  explo- 
sive gas  in  the  engine  base  because 
practically  all  of  the  heat  is  abstracted 
from  any  heated  gas  as  it  passes 
through  the  mesh  of  the  screen.  These 
screens  sometimes  become  clogged  with 
oil  and  reduce  the  speed  of  gas  flow  and 
consequently  diminish  the  power  out- 
put of  the  motor;  the  remedy  is  a  simple 
one,  as  it  involves  only  the  removal  of 
the  clogged  screens  and  cleansing  them 
thoroughly  in  gasoline  before  replacing. 


Brass  Castings. — When  clear,  yellow 
brass  castings  are  desired,  a  mixture  of 
7  lbs.  of  copper,  3  lbs.  of  spelter,  4  oz. 
of  tin,  and  3  oz.  of  lead  makes  a  good 
casting  alloy  and  one  which  will  cut 
clean  and  free,  and  is  also  strong.  An 
increase  in  the  amount  of  tin  augments 
the  strength  of  the  alloy  and  also  in- 
creases the  degree  of  hardness. 


"The  Job  is  Yours 
on  One 


"For  a  long  time  I  watched  the  new  men  who  came  into 
this  business.  Some  stood  still — stayed  right  where  they 
started.  Others  climbed — made  each  job  a  stepping  stone 
to  something  better. 

,  "Now,  what  was  the  difference?  Well,  I  investigated  and  found 
out.  The  men  who  were  getting  ahead  had  been  devoting  part  of 
their  spare  time  to  study  along  the  line  of  their  work.  Our  treas- 
urer used  to  be  a  bookkeeper.  The  factory  superintendent  was 
working  at  a  bench  in  the  shop  a  few  years  ago.  The  sales  man- 
ager started  in  a  branch  office  up  state.  The  chief  designer  rose 
from  the  bottom  in  the  drafting  room. 

"All  of  these  men  won  their  advancements  through  spare  time  study  with 
the  International  Correspondence  Schools.  Today  they  are  earning  four  or 
five  times — yes,  some  of  them  ten  times  as  much  money  as  when  they 
came  with  us. 

"So  out  of  this  experience  we  have  formed  a  policy.  We  are  looking  for 
men  who  care  enough  about  their  future  not  only  to  do  their  present  work 
well,  but  to  devote  part  of  their  spare  time  to  preparation  for  advancement. 

"And  I'll  give  you  this  job  on  one  condition— that  you  take  up  a  course  of 
special  training  along  the  line  of  your  work.   Let  the  I.  C  S.  help  you  for 
one  hour  after  supper  each  night 
and  your  future  in  this  business  will 
take  care  of  itself." 

Employers  are  begging  for  men 
with  ambition,  men  who  really  want 
to  get  ahead  in  the  world  and  are 
willing  to  prove  it  by  training  them- 
selves in  spare  time  to  do  some  one 
thing  well. 

Prove  that  you  are  that  kind  of  a 
man  !  The  International  Correspond- 
ence Schools  are  ready  and  anxious 
to  help  you  prepare  for  advancement 
in  the  work  of  your  choice,  whatever 
it  may  be.  More  than  two  million 
men  and  women  in  the  last  28  years 
have  taken  the  I.  C.  S.  route  to  more 
money.  Over  100,000  others  are  get 
ting  ready  in  the  same  way  right 
now.  Surely  the  least  you  can  do  is 
to  find  out  what  there  is  in  this 
proposition  for  you.  Here  is  all  we 
ask:  Without  cost,  without  obligating 
yourself  in  any  way,  simply  mark 
and  mail  this  coupon. 


■ TIAH  OUT  HIRE 


rTnTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box6064-BSCRANTON.  PA. 

Explain,  without  obligating;  me,  how  I  can  qualify  for 
the  position,  or  in  the  eubject,  before  which  I  mark  X. 


1  blrctkioal  Danm 

J  Electrician 

1  Electric  Wiring 

1  Electric  Lighting 

J  Electric  Car  Running; 

1  Heavy  Electric  Traction 

1  Electrical  Draftsman 

J  Electric  Machine  Deslgesr 

H Telegraph  Expert 
_  Practical  Telephony 
]  MKrllANlCtL  ENHINEF.ll 
1  Mechanical  Draftsman 
J  Ship  Draftsman 
j  Machine  Shop  Practice 
1  Toolmaker 
J  Gas  Engineer 
J  CIVIL  ENGINEER 
J  Surveying  and  Mapping 
1  MIXE  KOKEB'N  OHENQ'U 
1  ARCHITECT 
1  Areblteetaral  Dnttsarae 
]  PLCHBING  AND  HEATINS 
1  Sheet  Metal  Worker 
J  Navigator 


_  0OTMMUL  ENGINEER 
3  SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
"  Show  Card  Writer 

Outdoor  Sign  Painter 
3  RAILROADER 
ILLUSTRATOR 
DESIGNER 
Bl'SIMSSS  USUUDT 
Privete  Secretary 
"  BOOKKEEPER 

Stenarrapaer  and  Typist 
Cert.  Pub.  Accountant 
H  Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
3  STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  er  Seat, 
laKlCl'LTVHK  *□  SaeeU 
1  1-eellr.TRsblaf  Wj  rreeeb 
AatareobUes  I 
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To  cut    down    me    cost  per    c ui 

A  Matter  of  Teeth 

The  efficiency  of  a  hack  saw  blade  depends 
almost  entirely  upon  the  rake,  the  "set," 
and  the  pitch  or  number  of  teeth  to  the  inch. 

There's  no  overhanging  "hook"  to  the  teeth 
on  a  Starrett  blade.  With  proper  adjust- 
ment of  weight  or  pressure,  they'll  cut  just 
as  fast  on  the  last  cut  as  on  the  first.  The 
teeth  are  uniform  in  shape,  "set"  and 
spacing.  That's  why  every  blade  in  a  box 
of  Starrett  saws  cuts  alike. 


Starrett  Hack  Saws  "  are  made  in  varying 
pitches  or  number  of  teeth  to  the  inch,  from 
10  to  82,  according  to  the  work  they  are 
intended  U>C  ' 

Different  kinds  and  shapes  of  metal  need 
different  blades  for  economical  cutting. 
Get  Starrett  blades,  use  them  according  to 
the  Starrett  Hack  Saw  Chart  and  watch 
your  eost  per  cut  decrease  Write  for 
Catalog  No.  21  "M  B"  it's  free, 

THE  L.  S.  STARRETT  CO. 

The  World's  Greatest  Toolraakers 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


the  blade 


;  how  to  ,| 
,  understand 


BLUE  PRINT 
DRAWINGS 


Fin  i  UliiUI  IV,TITITr, 


What  Every  Mechanic  Should  Thoroughly  Know 

This  book  points  out  the  stumbling  blocks  for  mechanics  to  arold  In  acquiring 
a  complete  understanding,  as  wall  as  to  show  you  HOW  TO  GO  AT  the  reading 
of  a  blue  print  drawing. 

Every  phase  of  the  seventy  subjects  la  gone  Into  In  detail,  so  that  any  average 
man  can  master  with  but  little  study.  Every  point  la  dearly  brought  out  wltb 
sufficient  sketches  to  describe  each  of  the  actual  blue  print  drawing  examples. 
In  fact,  the  llluitretlons  are  practically  self  explanatory. 

■very  mechanic  needs  this  book,  be  his  experience  In  mechanics  limited  or 
long.  Bead  the  following  comment  from  a  man  who  passes  on  from  60  to  000 
blue  prints  a  day. 

"I  sever  thought  there  was  to  aiueh  to  kaow 
la  the  readies   of  a  blue  prist  drawing." 

WM.  P.  CONWAY,  Planning  Dept.  Mgr., 

U.  8.  Rubber  Co.'s  Maeh.  Shop. 
This  book  contains  the  most  vital  and  practical  Information  on  the  subject 
of  blue  print  reading,  and  la  the  beet  and  safest  Investment  you  can  make. 
Bend  for  a  copy  to-day  before  you  forget.    TOU  CANNOT  LOBS.  YOUR 
MONRT  BSTUKDED  if  NOT  BAT1SFLKD. 

PRICE : — Poet  paid  C.  8.,  $1.00:  Canada.  11.11;  Foreign.  II 15 

IM  passe— She  I  x  JY,  take*. 
Haadteaiely  bound  la  sloth  22*  llluttratleas 

64  mouths  In  ths  aiaklni. 

EDUCATIONAL  INSTITUTE,  131  Rowland  Bid*.,  Detroit,  Michigan 


CRANK  SHAFTS 

For  Model  Steam  and  Gas  Engines  Our 
Specialty — Any  type  or  number  of 
throws  to  specification.  Also  needle 
valves  for  blow  torches.  Quotations 
on  receipt  of  specification. 

Send  Stamp  to 

MODEL  MACHINE  SHOP  CO. 

415  E.  71st  St.  New  York 


Replacing  Broken  Side-Cur- 
tain Lights.  ' 

AUTOMOBILES  of  the  "open"  or 
XX touring  and  roadster  forms  have 
windows  in  the  top  curtains  made  of  a 
material  known  to  the  trade  as  trans- 
parent sheeting.  This  sheeting  is  made 
on  a  soluble  cotton  base  and  while  not 
so  brittle  as  glass,  as  the  same  time  it 
is  breakable  and  is  often  damaged 
through  careless  storing  while  not  in 
use. 

The  ordinary  way  of  replacing  a 
broken  sheeting  window  light  is  to  rip 
the  stitching  that  secures  it  to  the  top 
or  curtain  and  insert  a  new  pane.  Top 
repairers  charge  several  dollars  for  this 
work,  if  the  light  is  in  a  side  curtain 
and  even  more  if  in  a  rear  curtain, 
which  must  be  removed  from  the  top  to 
be  handled  conveniently. 

The  motorist  may  do  the  work  him- 
self at  less  expense  if  he  desires.  It 
is  becoming  common  practice  for  hard- 
ware stores  to  carry  transparent  sheet- 
ing in  stock  for  the  accommodation  of 
their  customers  desiring  to  make  just 
such  repairs.  A  piece  large  enough  to 
replace  a  broken  light  costs  but  a  few 
cents.  The  windows  are  sewed  in  with 
a  double  row  of  stitches.  First  cut  the 
inside  row  of  stitching.  Leave  the  sec- 
ond row.  Then  cut  out  the  broken  light, 
leaving  a  strip  about  one-half  inch  all 
around  and  held  in  place  by  the  stitch- 
ing left  intact.  Cut  the  new  pane  the 
right  size  and  cement  it  to  the  edges 
left  on  the  old  pane. 

This  method  reduces  the  cost  of  the 
replacement  to  less  than  one  dollar. 
The  success  of  the  method  depends  on 
using  the  right  kind  of  cement;  in 
short,  one  made  on  a  pyroxylin  base. 
This  is  because  the  cement  and  the 
transparent  sheeting  are  both  made  of 
the  same  ingredients.  Cotton  is  the  base. 
A  pyroxylin  cement  combines  with  the 
sheeting  in  such  a  way  that  the  two 
pieces  of  sheeting  become  a  practically 
homogeneous  unit. 


Drilling. — Use  kerosene  to  drill,  ream 
or  turn  malleable  iron,  or  to  drill  or 
turn  aluminum.  Turpentine  should  be 
used  instead  of  oil  for  drilling  hard 
steel,  as  it  will  cause  drilling  readily 
when  the  metal  cannot  be  touched  with 
oil.  By  using  a  combination  of  tur- 
pentine and  camphor,  glass  may  be 
drilled  with  a  common  drill.  When 
the  point  of  the  drill  comes  through  the 
hole  should  be  worked  with  the  end  of 
a  three-cornered  file,  having  edges 
ground  sharp.  Use  the  comers  of  the 
file  to  scrape  rather  than  as  a  reamer. 
Great  care  must  be  taken  not  to  crack 
the  glass  or  flake  off  pieces  of  it  while 
finishing.  The  mixture  should  be  used 
freely,  both  while  drilling  and  scraping. 
It  may  be  used  as  well  to  drill  hard 
cast  iron  and  tempered  steel. 
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FREE  TRIAL 


Keep  It 
For  $3.00 
Per  Month 


Or  Return 
It  At  Our 
Expense 


The  Oliver  Typewriter-Was  $100-Now  $57 

The  Guarantee  of  a  $2,000,000  Company  that  it  Is  the  Identical  Model 


Be  your  own  salesman  and  earn  $43.  You  get 
the  identical  typewriter  formerly  priced  $100 — not  a 
cent's  alteration  in  value.  The  finest,  the  most  ex- 
pensive, the  latest  Oliver  Model.  Old  methods  were 
wasteful.  Our  new  plan  is  way  in  advance.  It  is  in 
keeping  with  new  economic  tendencies.  It  does  away 
with  waste.    Inflated  prices  are  doomed  forever. 

During  the  war  we  learned  that  it  was  unneces- 
sary to  have  great  numbers  of  traveling  salesmen 
and  numerous,  expensive  branch  houses  throughout 
the  country.  We  were  also  able  to  discontinue  many 
other  superfluous,  costly  sales  methods.  You  bene- 
fit by  these  savings. 

Brand  New — Latest  Model 

Do  not  confuse  this  with  offers  of  earlier  models, 
rebuilt  or  second-hand.    Note  the  signature  of  this 
advertisement.  This  is  a  $2,000,000 
concern. 

We  offer  new  Olivers  at  half 
price  because  we  have  put  type- 
writer selling  on  an  efficient,  scien- 
tific basis. 

You  can  now  deal  direct — sell  to 
yourself,  with  no  one  to  influence 
you.  This  puts  the  Oliver  on  a 
merit  test. 

You  Save  $43  Now 

This  is  the  first  time  in  history  that  a  new  stand- 
ard $100  typewriter  has  been  offered  for  $57.  Re- 
member, we  do  not  offer  a  substitute  model,  cheaper 
nor  different.  But  the  same  splendid  Oliver  used 
by  the  big  concerns.  Over  700,000  Olivers  have 
been  sold. 


Mail 
ThisCoupon^ 


We  ship  direct  from  the  factory  to  you.  No 
money  down— no  red-tape.  Try  the  Oliver  Nine 
at  our  expense.  If  you  decide  to  keep  it,  send  us  $3 
per  month.  If  you  return  it,  we  even  refund  the  out- 
going transportation  charges.  You  are  not  placed 
under  the  slightest  obligation.  That's  our  whole  plan. 

We  rely  on  your  judgment.  We  know  you  don't 
want  to  pay  double.  And  who  wants  a  lesser  type- 
writer? You  may  have  an  Oliver  for  free  trial  by 
checking  the  coupon  below.  Or  you  may  ask  for 
further  information. 

An  Amazing  Book 

All  the  secrets  of  the  typewriter  world  are  revealed  in 
our  startling  book  entitled  "The  High  Cost  of  Typewriters 
— The  Reason  and  the  Remedy" — sent  free  if  you  mail  the 
coupon  now.  Also  our  catalog.  Order  your  free-trial 
Oliver — or  ask  for  further  information  at  once. 

Canadian  Price,  $72 

THE  OLIVER  TYPEWRITER  CO. 

C-40  Oliver  Typewriter  Bldg.,  Chicago 

NOTE  CAREFULLY — This  coupon  will  bring  you 
either  the  Oliver  Nine  for  free  trial  or  further  in- 
formation. Check  carefully  which  you  wish.  (24-02) 


Now! 


THEjO  LIVER  TYPEWRITER  CO., 

C-40  Oliver  Typewriter  Bldg.,  Chicago 

□ Ship  me  a  new  Oliver  Nino  for  five  days'  free  Inspection.    If  I  keep  it. 
I  will  pay  $57  at  the  rate  of  (3  per  month.    The  title  to  remain  in  you 
until  fully  paid  for. 

My  shipping  point  is  

This  does  not  place  me  under  any  obligation  to  buy.  If  I  choose  tc  return  the 
Oliver,  I  will  ship  it  back  at  your  expense  at  the  end  of  five  days. 

□ Do  not  send  a  machine  until  I  order  it.    Mall  me  your  book — "The  High 
Coat  of  Typewriters — The  Reason  and  the  Bemedy."  your  de  luxe  catalog 
and  further  f  *- 
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Protect  Your  Tools  From  Rust 

Nearly  every  man  owns  at  least  a 
few  tools  such  as  chisels,  hammers, 
augers,  saws,  wrenches,  files,  etc. 

These  tools  as  a  rule  are  infre- 
quently used.  They  are  often  kept  in 
places  where  they  are  exposed  to  mois- 
ture and  consequently  rust  Almost 
all  tools  with  the  possible  exception  of 
hammers  are  rendered  less  efficient  by 
rust. 

When  it  is  so  easily  prevented,  it 
seems  strange  that  steps  are  not  taken 
to  do  it.  It  is  well  worth  while  to 
save  the  tools  as  every  one  knows  that 
has  had  occasion  to  buy  any  new  ones 
lately. 

Probably  the  best  tool  protector  and 
carrying  case  for  a  small  kit  may  be 
made  in  the  shape  of  a  roll  from  a  piece 
of  pyroxylin  coated  fabric  having  a 
napped  or  fleecy  back.  This  material 
is  thoroughly  waterproof  and  if  care  is 
taken  in  wrapping  the.  tools  in  it  after 
use,  it  will  prevent  moisture  from 
reaching  them  and  no  damage  from 
rust  can  occur. 

The  material  is  durable  and  will  last 
a  long  time.  It  is  obtainable  at  many 
department  and  general  stores  where  it 
is  sold  under  the  general  name  of 
leather  substitutes.  There  are  many 
leather  substitutes  on  the  market  sold 
under  various  manufacturers'  trade 
names.  Practically  any  of  them  will 
answer  very  nicely  for  the  use  specified. 


Gasoline  Engine  Fly  Wheel 
Retention 

Many  mysterious  knocks,  which  are 
often  attributed  to  worn  bearings,  are 
due  to  the  flywheel  being  loose  on  the 
shaft.  In  a  number  of  the  earlier  forms 
of  marine  engines  the  flywheels  are  held 
to  the  shaft  by  a  simple  gib  key.  It 
often  happens  that  these  keys  become 
worn  and  the  wheel  is  slightly  loose  on 
its  supporting  shaft.  When  the  engine 
is  revolving  at  high  speed  a  pronounced 
thump  ,or  knock  will  be  produced  be- 
cause of  the  hammering  action  of  the 
flywheel  upon  the  loose  key.  The 
proper  remedy  for  such  a  condition  is 
to  make  a  new  key  that  will  fit  the  key- 
ways  in  flywheel  and  shaft  and  drive  it 
tightly  in  place. 

In  practically  all  modern  forms  of 
motor  the  flywheel  is  secured  to  a  flange 
forged  integrally  with  the  crankshaft 
by  means  of  bolts.  It  may  be  possible 
for  the  bolts  to  loosen,  which  will  per- 
mit the  flywheel  to  rock  and  to  pound 
the  hole  out  oval.  This  condition  is 
easily  remedied  by  drilling  or  reaming 
the  worn  holes  to  the  next  largest  stand- 
ard size  and  to  fit  larger  bolts  to  corre- 
spond. Loose  or  worn  propeller  shaft 
or  reverse  gear  couplings  will  also  cause 
knocking. 


Statement  of  the  ownership,  manage- 
ment, circulation,  etc.,  required  by  the 
Act  of  Congress  of  August  24,  1912,  of 
Evmyday  Enqimeeeing  Magazine  pub- 
lished monthly  at  New  York,  N.  Y.,  for 
October  1,  1919. 

State  of  New  York,  County  of  New 
York,  ss. 

Before  me,  a  Notary  Public  in  and  for 
the  State  and  county  aforesaid,  personally 
appeared  Stephen  Roberts,  who,  having 
been  duly  sworn  according  to  law,  de- 
poses and  says  that  he  is  the  Business 
Manager  of  the  Everyday  Engineering 
Magazine  and  that'  the  following  is,  to 
the  best  of  his  knowledge  and  belief,  a 
true  statement  of  the  ownership,  manage- 
ment, etc,  of  the  aforesaid  publication 
for  the  date  shown  in  the  above  caption, 
required  by  the  Act  of  August  24,  1912, 
embodied  in  section  443,  Postal  Laws  and 
Regulations,  printed  on  the  reverse  of 
this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor,  and 
business  manager,  are:  Publisher,  Every- 
day Mechanics  Co.,  Inc.,  2  West  45th 
St,  New  York  City;  Editor.  Raymond 
Francis  Yates,  2  West  45th  St,  New 
York  City;  Managing  Editor,  Victor  W. 
Page,  2  West  45th  St,  New  York  City; 
Business  Manager,  Stephen  Roberts,  2 
West  45th  St,  New  York  City. 

2.  That  the  owners  are:  Everyday 
Mechanics  Co.,  Inc.,  2  West  45th  St, 
New  York  City;  Norman  W.  Henley,  2 
West  45th  St,  New  York  City;  Edward 
J.  Richmond,  2  West  45th  St,  New  York 
City;  Stephen  Roberts,  2  West  45th  St, 
New  York  Gty;  George  Rosendale,  52 
Broadway,  New  York  City. 

3.  That  the  known  bondholders,  mort- 
gagees, and  other  security  holders  owning 
or  holding  1  per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other 
securities  are:  None. 

4.  That  the  two  paragraphs  next  above, 
giving  the  names  of  the  owners,  stock- 
holders, and  security  holders,  if  any, 
contain  not  only  the  list  of  stockholders 
and  security  holders  as  they  appear  upon 
the  books  of  the  company  but  also,  in 
cases  where  the  stockholder  or  security 
holder  appears  upon  the  books  of  the 
company  as  trustee  or  in  any  other  fidu- 
ciary relation,  the  name  of  the  person 
or  corporation  for  whom  such  trustee  is 
acting,  is  given;  also  that  the  said  two 
paragraphs  contain  statements  embracing 
affiants'  full  knowledge  and  belief  as  to 
the  circumstances  and  conditions  under 
which  stockholders  and  security  holders 
who  do  not  appear  upon  the  books  of  the 
company  as  trustees,  hold  stock  and  se- 
curities in  a  capacity  other  than  that  of 
a  bona  fide  owner;  and  this  affiant  has 
no  reason  to  believe  that  any  other  per- 
son association,  or  corporation  has  any 
interest  direct  or  indirect  in  the  said 
stock,  bonds,  or  other  securities  than  as 
so  stated  by  him. 

S.  ROBERTS, 
Business  Manager. 

Sworn  to  and  subscribed  before  me  this 
1st  day  of  October,  1919. 

(Seal.)  ANNIE  M.  HOLDEN. 

(My  commision  expires  March  30,  1921.) 

Reg.  No.  1461,  N.  Y.  Co.  No.  501. 


Signalling  Apparatus 

(Continued  from  page  93) 

grain  and  when  this  is  done  the  dia- 
phragm is  put  in  place  and  the  holding 
screws  soldered.  The  length  of  the 
holding  screws  should  be  a  little  under 
Y\  in.  so  that  they  will  not  meet  to 
cause  a  short  circuit.  Two  terminals 
are  then  soldered  to  the  device,  one  to 
each  side.  The  connections  for  the  re- 
ceiving station  will  be  noticed  in  the 
drawing.  The  device  must  be  used  in 
connection  with  a  battery  and  a  tele- 
phone receiver. 

A  word  about  the  operation  of  the 
device.  It  is,  of  course,  understood 
that  the  batteries,  key  and  receiver 
are  all  kept  above  the  surface  of  the 
water.  The  oscillator  and  microphone 
should  not  be  sunk  over  a  depth  of  six 
feet.  A  greater  depth  than  this  will 
cause  too  severe  a  pressure  upon  the 
diaphragm  and  the  device  will  fail  to 
function.  The  oscillator  will  require 
some  patience  to  adjust.  The  contact 
screw  should  be  regulated  until  the  de- 
vice gives  a  musical  hum.  It  may  be 
found,  however,  that  when  it  is  im- 
mersed in  the  water  it  will  loose  its 
adjustment  owing  to  the  fact  that  the 
operating  conditions  are  not  the  same. 
It  may  be  that  an  adjustment  that  will 
not  work  out  of  the  water  will  work 
under  the  water.  The  oscillator  should 
be  so  placed  that  the  diaphragm  faces 
the  microphone.  In  other  words,  the 
diaphragms  of  the  devices  are  placed  in 
the  same  plane.  The  regular  Morse 
signals  can  be  used  to  carry  on  com- 
munication. 

By  using  a  larger  can  and  more  pow- 
erful magnets,  an  oscillator  can  be 
made  that  will  transmit  up  to  100  feet 
The  same  microphone  can  be  used. 


Cup  Races 
(Continued  from  page  81) 

Mr.  N.  Fischer,  who  operated  one 
of  the  Elmara  boats,  made  a  good  but 
unsuccessful  attempt  to  win  the  prize. 
His  craft  clipped  off  two  laps  (15  and 
17  seconds),  but  power  plant  trouble 
prevented  another  successful  lap  from 
being  made. 

This  cup  race  is  the  first  one  that 
has  ever  been  run  in  the  United  States 
for  steam  driven  power  boats.  It  was 
a  tremendous  success  throughout  and 
next  year  there  will  be  many  more  en- 
tries. The  real  sportsmanship  displayed 
by  the  various  contestants  was  a  grati- 
fying feature  of  the  event.  The  spirit 
of  co-operation  was  manifest  in  no 
small  degree.  The  boat  owners  helped 
one  another  in  every  possible  way.  It 
required  two  experienced  men  to  op- 
erate each  boat  with  one  man  continu- 
ously watching  the  blow  torches  and 
keep  one  in  readiness. 

The  Central  Park  Model  Yacht  Club 
also  ran  off  a  season's  cup  event  for 
a  one  design  hydroplane  class. 
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SMALL  VULCANIZERS 
USEFUL  TO  MOTORISTS 

THESE  small  vulcanizers  are  in- 
tended primarily  for  the  use  of 
the  motorist  in  making  minor  repairs 
and  are  not  practical  tools  for  the  tire 
repair  shop,  though  they  may  be  used 
to  advantage  in  small  garages  where 
no  attempt  is  made  to  carry  on  tire  re- 
pair work  on  a  large  scale. 

For  general  use  of  motorists  and  in 
small  shops  a  combination  vulcanizer, 
which  is  composed  of  a  large  hollow 
cast-iron  body  filled  with  water  and 
heated  with  a  spirit  lamp,  is  marketed. 
In  this  the  curved  face  and  the  flat  face 
may  be  used  simultaneously  and  an 
inner  tube  patched  at  the  same  time 
that  the  outer  casing  is  being  treated. 
As  very  complete  instructions  are  fur- 
nished with  these  small  vulcanizers, 
any  motorist  may  become  familiar  with 
their  use  without  much  difficulty. 

In  some  vulcanizers,  the  heat  is  fur- 
nished by  electricity  passing  through  re- 
sistance coils  imbedded  in  the  device, 
similar  to  an  electric  fiat  iron  in  action. 
In  vulcanizing,  the  most  important  pre- 
caution is  to  maintain  a  proper  temper- 
ature. Too  great  a  degree  of  heat  will 
burn  the  rubber,  while  a  proper  cure 
cannot  be  effected  if  the  temperature  is 
too  low.  The  temperatures  recom- 
mended for  vulcanizing  vary  from  250 
to  375  degrees  F.  The  lower  degree  of 
heat  is  used  in  working  material  that 
has  been  previously  cured,  while  the 
higher  temperature  is  recommended  for 
new  rubber.  Small  thermometers  may 
be  obtained  from  auto  supply  houses 
to  gauge  the  temperature  of  the  vul- 
canizer. 


Treating  Polished  Iron  or  Steel. — 
Wash  polished  iron  or  steel  that  has  be- 
came gray  and  lusterless,  with  a  stiff 
brush  and  ammonia  soapsuds.  Rinse 
well  and  dry  by  heat  if  possible.  Then 
apply  a  plentiful  supply  of  sweet  oil  and 
dust  thickly  with  powdered  quicklime. 
Let  the  lime  stay  on  two  days,  after 
which  it  should  be  cleaned  off  with  a 
stiff  brush.  Polish  with  a  softer  brush 
and  rub  with  cloths  until  the  luster 
comes  out.  By  leaving  the  lime  on,  iron 
and  steel  may  be  kept  from  rust  almost 
indefinitely. 


When  replacing  anti-skid  chains  on 
your  tires  be  sure  to  have  the  hooks  to- 
ward the  back  as  you  lay  them  over  the 
wheeL  This  gives  a  whipping  motion 
to  the  hooks  when  in  use,  which  tends 
to  keep  them  closed.  If  the  chains  are 
put  on  the  other  way  they  will  tend  to 
open  and  be  in  danger  of  coming  off. 


Repair  An 

Auto  Auto  Tru 


Auto  Auto  Truck 

Examine  These  EDCE 
NEW  AUTO  BOOKS  iKEE 


BE  an  expert  auto  repair  man.  You  can  have  the 
skill  that  makes  every  complicated  trouble  as 
easy  to  fix  as  taking  out  a  spark  plug.  Learn  every 
detail  of  all  makes  of  cars  and  trucks.  Know  exactly 
how  to  find  what's  wrong  and  how  to  make  all 
show  vou  how. 

MAKE  MONEY  REPAIRING  AUTOS 

The  limited  output  of  new  cars  does  not  anywhere 
near  meet  the  demand.  Rebuilt  cars  are  selling  at 
a  premium.  Never  before  have  expert  auto  repair 
men  been  in  such  great  demand  and  made  so  much 
money.  Now  is  your  great  money-earning  oppor- 
tunity in  the  auto  repair  business.  Every  mechanic, 
every  chauffeur,  every  car  owner  needs  this  great 
repairs  quickly.  These  great  new  Auto  Books 
New  Library  of  Automobile  Engineering. 

-50c  A  WEEK- 

If  You  Decide  to  Buy 

Lei  us  send  you  the  complete  six  vol- 
ume set  of  Automobile  Engineering  tor 
one  week's  examination.  Read  the  sim- 
ple directions  for  repairing  every  auto- 
mobile trouble.  Six  thick  volumes,  554 
x  SH  inches,  flexibly  bound  in I  Ameri- 
can morocco,  2,650  pages,  2,100  illus- 
trations, wiring  diagrams,  etc.  Every- 
thing in  plain,  everyday  language  sim- 
ple to  understand.  If  you  decide  to 
keep  them,  send  only  $2  in  seven  days, 
and  $2  a  month  thereafter  until  the  spe- 
cial introductory  price  of  $19.80  has 
been  paid.  The  regular  price  is  $3U, 
so  you  save  $10  20  by  acting  at  once. 

SEND  NO  MONEY 

Don't  send  a  penny!  Your  name  and 
address  in  the  coupon  brings  the  six 
books  to  you  at  once  for  seven  days 
trial.  With  each  set  we  give  you  ab- 
solutely free  a  $12  Consulting  Member^ 
ship,  entitling  you  to  ask  our  staff  ot 
automobile  experts  as  many  questions 
as  you  wish,  a  whole  year  free.  Mail 
Coupon  NOW. 
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seTen  days  and  balance  at  $2.00  a  month 
until  $19.80  has  been  paid.    Then  you  will 
send  me  a  receipt,  showing  that  the  set  of 
books  and  the  Consulting  Membership  are  mine 
and  full;  paid  for.    If  I  think  I  can  get  along 
without  the  books,  I  will  return  them,  after  seven 
days  at  your  expense. 
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SCHOOLS 

We  sell  UmakeM  Outfits  for 
Manual  Training  to  schools 
throughout  the  world.  We 
also  sell  UmakeM  designs 
and  materials  separately. 
Check  below  the 
wanted  and  order 

PARENTS 

The  tendency  now  every- 
where is  to  provide  materials 
for  young  people  with  which 
they  may  make  their  own 
playthings.  It  is  truly  educa- 
tional and  develops  the  best 
that  is  in  them.  Check  be- 
low the  outfits  wanted  and 
order  today. 


UmakeM 


COMMUNITY  SHOPS  S* 


UmakeM  Members 


Note  the  UmakeM  sets  for  all  ages.  Organize 
UmakeM  Shops.  Enroll  UmakeM  Community 
Shop  Members.  Combine  their  orders  and 
check  below  the  outfits  wanted,  giving  quantity. 
ORDER  TODAY 

We  Help  UmakeM  Members 
Make  UmakeM  Money 


Enjoy  all  Umaki-M  benefits. 
Such  as  license  to  sell  UmakeM 
toys.  We  will  assist  if  you  de- 
sire to  start  Umak<M  Novelty 
at  home.  Check  be- 
_  outfits  wanted  and 
mail  us  your  order  today. 


DEALERS 

Dealers  everywhere  are  selling 
UmakeM  Outfits.  Someofihrm 
are  selling  the  UmakeM  prod- 
ucts of  their  customers, makinK 
double  profit  and  creating  un 
usual  interest.  Check  below  the 
outfits  wanted, stating  quantity 
and  send  us  your  order  today. 
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Bleriot  Model  Flrirw 
>t  blue  prints  and  i 
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Animal  Set  No.  4 

itaina  St**1  Saw  Frame.  H  lad  r«. 


Design  Sheets,  10c  each 
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No.  100.  103.  123*hown  in  No.  G  Set. 

Blueprints,  25c  each 
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No.  128  Clrrua  Waxwia  ihown  In  No.  8. 


o.  205  Work  bench  shown  No.  206. 
to.  208.  3  prints  each  25<-  Airplane  No.  1*5. 
lo.  209.  2  print*  earn  26c  for  J   N.  4  Plane. 


Screw  Cutting:,  Milling  Lathe  No. 

Screw  (Tuttinif.  Milling Xathe  can  be  marie  complete 
from  the  :il>ove  outfit  No.  16.  which  include*  all  caal- 
Wt.lOOJha. 


lilllt.e  1, 

from  the  :>l>ove  outfit  No.  16.  _ 
ingm  and  blue  printa.  Site  2  ft.  11  in. 
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SCHNOTER'S 
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comfort  and  freedom. 
Schnoter's  Suspensories  ind 
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Send  for  booklet  of  other  styles  and  prices 

J.  C.  SCHNOTER  CO. 

523  SIXTH  AVE. 


N.  Y.  CITY 


Your  Prospective  Customers 

■re  lilted  in  out  Catalogof  99%  guaranteed 
Mailing  Lists.  It  also  contains  vital  sug- 
Eestiona  bow  to  advertise  and  sell  profitably 
by  mail.  Counts  and  prices  given  on  9000 
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ware DIrs.,  Zinc  Mines,  etc.  This  Valua- 
ble referente  book  free.    Write  for  it. 
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Don't  Wear 
a  Truss 

Brooks'  Appliance,  the 

modern  scientific  invention, 
the  wonderful  new  discovery 
that  relieves  rupture,  will  be 
sent  on  trial.  No  obnoxious 
springs  or  pads.  Mr.  C.  E.  BROOKS 

Brooks'  Rupture  Appliance} 

Bas  automatic  Air  Cushions,  Binds  and 
draws  the  broken  parts  together  as  you  would 
a  broken  limb.  No  salves.  No  lies.  Durable, 
cheap.  Sent  on  trial  to  prove  It.  Protected  by 
U.  8.  patents.  Catalog  and  measure  blanks 
mailed  free.  Send  name  and  address  today. 
Brook •  Appli.nce  G,  ,  2(4 A  Slit*  St,  Manh.il,  Mich . 
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WINTER  CARE  OF  STOR- 
AGE BATTERIES 

(Continued  from  page  128) 

Independent  Charging 
To  charge  a  battery  from  110-volt 
direct  current  with  lamp  bulbs  for  re- 
sistance, see  illustration  at  Fig.  6.  To 
fully  charge  an  empty  battery  by  this 


Specific  Oravity 


Fig.  5.    Chart  showing  freetmg  point  of 
electrolyte 

method  leave  it  connected  to  the  circuit 
for  a  period  of  thirty  hours,  or  until 
each  cell  of  the  battery  gases  freely  and 
each  cell  shows  a  specific  gravity  rang- 
ing between  1.27S  and  1.300.  In  charg- 
ing with  the  above  method  great  care 


dip  the  ends  of  the  two  wires  into  a 
glass  of  water  in  which  a  teaspoonful 
of  salt  has  been  dissolved,  care  being 
taken  to  keep  the  wires  at  least  an  inch 
apart  When  the  current  is  turned  on 
fine  bubbles  of  gas  will  be  given  off 
from  the  negative  wire,  and  the  positive 
wire  will  be  free  from  bubbles. 

Using  Alternating  Current 

If  an  alternating  current  is  available 
purchase  a  five-ampere  alternating  cur- 
rent rectifier.  These  rectifiers  are  mod- 
erate in  price,  consist  of  a  small  appa- 
ratus to  be  attached  to  the  wall  and 
plugged  into  an  ordinary  lamp  socket, 
as  shown  in  cut,  and  may  be  obtained 
through  any  electric  supply  company. 

When  charging  with  the  rectifier  the 
matter  of  connecting  the  positive  of  the 
charging  source  to  the  -positive  of  the 
battery  is  not  so  important  as  it  is 
when  charging  from  direct  current,  as 
the  rectifier,  as  soon  as  connected,  estab- 
lishes its  own  proper  direction  of  cur- 
rent, provided  the  battery  is  connected 
to  the  rectifier  before  the  alternating 
current  is  turned  on. 

It  must  be  remembered  that  the  effi- 
ciency of  any  storage  battery  decreases 
with  drop  in  temperature  and  it  is  only 
about  50  per  cent,  efficient  at  zero  tem- 
perature. For  this  reason  the  demand 
for  current  should  be  kept  as  low  as 
possible  in  cold  weather,  lamps  turned 
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Fig.  6.  Methods  of  charging  storage  battery  from  direct  or  alternating  current 


should  be  exercised  to  always  connect 
the  positive  wire  from  the  charging 
source  to  the  positive  post  of  the  storage 
battery. 

To  Find  the  Positive  Wire 
If  a  suitable  voltmeter  is  not  at  hand 


off  when  not  needed,  and  care  taken 
not  to  use  starter  to  excess.  If  the  engine 
is  primed  with  ether  or  high  test  gaso- 
line through  the  petcocks,  the  starter 
will  perform  its  functions  much  more 
easily. 

(Continued  on  page  137) 
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Make  $30  to  $75  a  Week 
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HOME  AGAIN! 

Uncle  Sam  has  released  us  from 
service.  We  will  resume  publi- 
cation of  "Pacific  Radio  News" 
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Glucinum  has  long  been  considered  one  of 
the  rarer  metals.  It  was  discovered  by 
Woehler  and  Bressy  in  1828.  It  is  a  con- 
stituent of  the  mineral  beryl,  whose  purer  and 
higher  colored  varieties  are  emeralds.  It  is 
exceedingly  light,  with  a  specific  gravity  of 
1.60  as  against  2.60  for  aluminum.  It  forms 
an  alloy  with  aluminum,  reducing  the  weight 
from  5%  to  30%,  according  to  the  percent- 
age in  the  alloy.  It  is  silvery  white  in  color, 
harder  and  more  resisting  than  aluminum 
and  does  not  oxidize  in  the  air.  It  makes  an 
alloy  with  copper  similar  to  aluminum 
bronze,  yellow  and  sonorous.  The  crude 
beryl  from  which  it  is  extracted  contains 
11%  to  14%  of  the  oxide,  or  3%  to  5%  of 
the  metal.  It  is  found  in  Madagascar  in 
quantity  and  also  in  other  localities.  The 
ore  is  treated  at  a  temperature  of  850°  C. 
with  sodium  fiuosflicate;  a  soluble  com- 
pound, glucinum  fluosilicate,  is  formed,  which 
is  extracted  with  water  and  precipitated  with 
sodium.  Ninety  per  cent  of  the  metal  can  be 
saved.  The  salt  formed  has  the  formula 
Na>  Gl  F«;  this  is  the  soluble  compound  just 
spoken  of,  dissolving  in  water.  The  silica 
of  the  mineral  is  not  attacked,  and  the 
aluminum  forms  an  almost  insoluble  com- 
pound, Na>  Al  F«. 


The  invention  of  a  machine  for  so  appar- 
ently trivial  a  function  as  the  saving  of  the 
filaments  of  cotton  which  are  left  adhering 
to  the  seeds  after  ginning  has  been  noted  in 
these  columns.  A  recent  paper  by  the  in- 
ventor of  the  machine  in  question  tells  that 
the  production  of  cotton  in  the  western 
hemisphere  has  decreased  in  the  last  four 
years,  when  it  was  supposed  that  it  would 
increase.  In  the  rest  of  the  world  the  pro- 
duction has  fallen  off,  as  was  naturally  to  be 
expected.  There  is  less  produced  in  the 
United  States  than  in  1907,  and  60%  of  the 
product  is  used  in  home  factories  against  40% 
used  in  former  years.  It  is  necessary  to  in- 
crease the  area  of  land  devoted  to  its  pro- 
duction in  different  parts  of  the  world.  A 
great  development  of  the  cotton-seed  in- 
dustry was  noted  by  the  speaker.  Cotton- 
seed flour  is  available  as  a  diluent  of  wheat 
flour;  it  contains  five  times  the  protein  and 
fat  of  the  cereal  product.  It  is  bright  yellow 
in  color;  this  will  presumably  operate  to 
greatly  restrict  its  use. 


A  simple  experiment  is  illustrated  in  the 
cut,  for  which  we  are  indebted  to  our  con- 
temporary "La  Nature"  of  Paris.  A  band  of 
silvered  paper  is  fastened  around  an  incan- 
descent lamp  bulb  and  a  telephone  is  con- 
nected in  an  earth  line  to  it.  If  the  lamp  is 


supplied  with  an  alternating  current  a  sound 
will  be  prouuced  in  the  telephone.  If  it  is  a 
direct  current  a  sound  will  be  produced  on 
making  and  breaking  the  circuit.  The  phe- 
nomenon has  been  referred  to  the  Edison 
effect  in  the  original  article,  but  a  later 
writer  has  denied  this. 


The  illustration  shows  a  recent  suggestion 
for  a  safety  crank  for  gasoline  engines.  The 
crank  arm,  A,  carries  at  its  outer  end  a 
journal  or  pin,  a,  and  the  handle,  B,  has  a 
hole  near  its  center,  h  which  receives  the 
pin  so  that  the  handle  can  turn  freely.  It  is 
held  on  the  pin  by  a  nut.  An  extension,  C, 
of  the  handle  carries  a  counter  weight,  c, 
at  its  end.  A  stud,  d,  projecting  from  the 
short  arm  D,  only  allows  the  handle  to 
rotate  in  one  direction. 


Direction  of 
Normal  Rotation 
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If  the  motor  back-fires,  as  the  crank- 
handle  starts  to  turn,  the  inertia  of  the 
counter  weight,  c,  turns  the  handle  into  the 
plane  of  rotation  of  the  crank  so  that  there 
is  no  projecting  handle  to  strike  the  wrist  or 
hand  and  hurt  or  seriously  injure  the 
operator. 

Some  years  ago,  before  self-starters  were 
in  vogue,  it  was  claimed  that  automobiles 
injured  more  people  when  standing  still,  than 
when  in  motion,  the  broken-wrists  and  in- 
juries from  back-firing  while  cranking  were 
so  numerous. 


A  delicate  test  for  the  presence  of  ozone 
has  been  found  in  the  use  of  the  coal  tar 
product,  fluorescine.  A  mere  trace  of  ozone 
will  destroy  the  fluorescent  power  of  this 
substance.  If  air  containing  a  trace  of  ozone 
is  shaken  in  a  flask  with  some  of  the  sub- 
stance the  presence  of  ozone  will  be  revealed 
by  its  effect  on  the  fluorescine.  It  is  said  to 
be  many  times  more  delicate  than  former 
tests,  and  is  not  interfered  with  by  the  pres- 
ence in  the  air  of  chlorine  or  nitrogen  oxides. 


An  acoustic  method  of  sounding  from  a 
moving  ship,  Marti's  method,  depends  on  the 
velocity  of  the  transmission  of  sound,  as  the 
noise  of  a  detonation  is  echoed  back  from 
the  bottom  of  the  ocean.  A  shell  is  exploded 
over  the  side  of  the  ship  under  the  surface 
of  the  water.  The  interval  between  the 
original  sound  and  the  second  sound  due  to 
the  echo  from  the  bottom  is  taken  by  a 
chronograph  to  about  1/1600  second.  This 
gives  a  degree  of  accuracy  of  about  one 
meter,  a  little  over  half  a  fathom.  This  is  at 
a  speed  of  10  knots  for  the  ship. 


In  France  experiments  with  lacquers  for 
aeroplane  propellers  have  been  so  successful 
that  an  expert  was  brought  from  China  to 
superintend  operations  in  a  works  near  Paris. 
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The  shrinking  on  by  the  use  of  heat  of 
spiders  and  armature  parts  on  the  electric 
motor  armature  shafts  is  noted  in  the  "Lon- 
don Electrician"  as  being  done  with  much 
success.  In  some  cases  water  or  steam  heat 
is  enough — in  other  cases  electric  heating  is 
employed.  One  case  is  cited  where  a  very 
large  shaft  was  increased  in  heat  to  only 
80°  C,  less  than  the  heat  of  boiling  water, 
and  it  was  possible  to  put  a  piece  in  position 
by  the  use  of  a  five-ton  chain  hoist,  where 
to  drive  it  on  cold  would  have  required  a 
600  ton  press.  The  slight  expansion  was 
sufficient  to  give  it  a  shrinking  fit. 


In  meteorological  work  absolute  tempera- 
ture, i.  e.,  temperature  referred  to  the  abso- 
lute zero  is  often  used,  while  with  this  at- 
tempt at  scientific  accuracy,  the  entirely  arti- 
ficial barometer  scale  corrected  to  45"  lati- 
tude has  never  been  abandoned  in  favor  of 
some  definite  standard.  To  improve  on  this 
practice  it  is  proposed  to  adopt  the  millibar 
as  the  unit  of  barometric  pressure.  This  is 
a  pressure  of  1,000  dynes  per  square  centi- 
meter. This  would  be  independent  of  the 
variations  in  the  force  of  gravity  at  different 
localities  on  the  earth's  surface.  As  the 
absolute  zero  is  now  determined  to  be  at  a 
point  between  273.05"  and  273.27°  below 
zero,  and  as  275°  below  zero  is  accepted  in 
practice  as  the  absolute  figure  it  appears 
that  there  is  room  here  for  improvement  in 
exact  scientific  work. 


During  the  war  it  was  a  subject  of  won- 
derment that  the  English  authorities  were 
able  to  predict  the  arrival  of  bombing  Zep- 
pelins, so  as  to  be  prepared  for  their  recep- 
tion. Now  it  is  revealed  that  the  Zeppelins 
were  guided  by  directional  wireless  from  the 
shore,  and  these  signals  picked  up  by  the 
English  on  their  side  of  the  channel  gave 
them  warning  long  before  the  arrival  of  the 
attacking  party. 


The  engraving  shows  a  drive-well  tip.  It 
is  provided  with  a  screw,  exactly  such  as 
used  for  corkscrews.  Above  the  screw  is  the 


usual  perforated  pipe.  The  idea  is  to  screw 
it  down  into  the  earth  instead  of  driving  it 
down  with  a  ram  or  sledge  hammer  in  the 
old  way,  the  way  which  gave  the  name  of 
drive-well  to  the  wells  thus  made. 


A  bath  made  up  of  7  grams  copper  acetate 
and  2  grams  of  gelatine  to  750  cubic  centi- 
meters of  water  can  be  used  to  give  beautiful 
color  effects  to  copper.  With  a  low  intensity 
current  a  blue  effect  results,  the  anode  re- 
ceiving it.  No  gas  is  disengaged.  After 
bluing  the  piece  is  washed  and  immersed  in 
a  5%  solution  of  copper  acetate,  which  treat- 
ment gradually  changes  the  shade,  so  that  by 
arresting  the  process  at  one  or  the  other  point 
a  variety  of  effects  can  be  produced.  By 
heating  the  original  solution  while  the  opera- 
tion is  in  progress  other  effects  can  be  pro- 
duced, such  as  yellow  and  irridescent  gold. 
The  coating  is  composed  of  gelatine  and 
copper. 
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WINTER  CARE  OF 
STORAGE  BATTERY 

(Continued  from  page  135) 
Miscellaneous  Suggestions 
If  your  battery  is  arranged  with  ter- 
minal posts  for  wiring  connections, 
these  must  be  examined  occasionally  to 
see  that  they  are  dean  and  free  from 
sulphate.  The  thorough  application  of 
a  small  amount  of  vaseline  at  the  metal 
connections  to  the  battery  posts  will  pre- 
vent sulphating  and  consequent  corro- 
sion and  poor  electrical  contact  at  these 
points.  If  the  electrolyte  leaks  from 
the  bottom  joints  or  wood  sides  of  the 
battery  case,  one  or  more  of  the  hard 
rubber  cells  are  cracked  or  broken.  The 
battery  must  be  returned  to  the  factory 
for  repairs  or  replacement  The  battery 
box,  if  of  metal,  must  be  thoroughly 
wiped  out  with  a  cloth  saturated  with 
ammonia  to  neutralize  the  acid  and  pre- 
vent corrosion.  The  top  of  the  battery 
must  be  kept  clean  and  dry  to  prevent 
a  leakage  of  current  between  the  ter- 
minals. 

See  that  the  battery  is  held  securely 
in  its  metal  box  or  other  container.  If 
necessary,  pack  tightly  with  waste  to 
prevent  the  battery  shaking  about  from 
jolting  of  the  car.  Tools,  other  metal 
articles,  or  anything  of  value  should  not 
be  placed  near  the  battery,  as  the  acid 
fumes  will  corrode  and  destroy  metal, 
cloth  and  like  material.  Make  certain 
that  the  battery  terminals  cannot  touch 
the  cover  of  a  metal  battery  box  if  such 
is  employed.  A  thin  sheet  of  wood  fiber 
fitted  inside  the  cover  of  the  battery  box 
will  prevent  short  circuits  or  grounds 
from  this  cause. 


Substitute  for  Clay  in  Babbitting 
As  a  substitute  for  clay,  which  is  not 
always  obtainable,  in  rebabbitting  bear- 
ing, boxes,  another  material  has  been 
found  very  practical  and  economical. 
It  sticks  well,  will  not  blow  out  or 
soften  with  hot  metal  contact,  and  can 
be  used  many  times  over  by  the  addi- 
tion of  a  very  small  quantity  of  oil 
when  softening  it  again.  It  is  far  bet- 
ter than  clay  or  putty  when  either  is 
used  alone.  Reduce  putty  with  cylinder 
oil  until  it  is  almost  as  thin  as  the  oil 
itself;  next  take  some  powdered  asbes- 
tos (old  asbestos  pipe  covering  ground 
up  will  do)  and  add  to  the  putty  mix- 
ture until  you  get  a  stiff  compound  as 
dense  as  the  putty  was  in  its  first  state. 
Use  this  in  any  way  you  would  clay  and 
it  will  give  entire  satisfaction. 


It  is  an  admirable  idea  to  wrap  good 
tools,  such  as  polished  pliers,  wrenches, 
etc.,  in  oiled  cloths  before  stowing  them 
aWay  in  the  tool  compartment,  as  th 
oiled  cloths  prevent  them  from  becom- 
ing rusty,  which  is  quite  likely  to  hap- 
pen if  the  brightly  finished  surfaces  are 
exposed  for  any  length  of  time. 


Learn  Mechanical  Drafting 

Earn  $35  to  $100  A  Week 


"Get  into  the  prof, 
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of  big  pay  and  Rapid  Advancement  with 
hundredi  on  the  Road  to  Success. 

help  you."  Roy  C. 
C  1  a  f  1  i  n,  President 
Columbia    School  of 
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Learn  at  Home 
in  Spare  Time 

You  don't  have  to  stop  work  or 
leave  home  in  order  to  become  a 
trained  Draftsman.  Through  our 
practical  Home  Study  Training  we 
teach  you  in  your  own  home,  and 
enable  you  to  qualify  as  a  practical 
Draftsman. 

No  Previous  Training 
Required 

Owing  to  the  comprehensive  nature  of 
our  course,  you  need  no  previous  train- 
ing in  the  subject.  Though  you  havr 
never  done  any  kind  of  drawing  before, 
you  can  become  a  thorough  Draftsman 
by  following  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  elimi- 
nate unnecessary  theoretical  work  and 
concentrate  upon  the  PRACTICAL 
problems  such  as  confront  the  profes- 
sional Draftsman.  We  do  not  require 
you  to  spend  months  of  your  time  on 
"preliminary"  work,  but  start  you  on 
REAL  DRAFTING  at  once.  That  is 
one  reason  why  our  students  "make 
good"  so  readily. 

Our  Graduates  Get  to  the 
Top 

The_  universal  success  of  our  graduates  as 
Professional  Draftsmen,  many  of  whom  have 
advanced  rapidly  to  positions  of  Chief  Drafts- 
men,  is  evidence  of  the  REAL  VALUE  of 
the  training  given  hy  the  COLUMBIA 
SCHOOL  OF  DRAFTING.  Large  numbers 
of  our  students  have  secured  excellent  posi- 
tions even  before  completing  their  courses. 
We  gladly  cooperate  with  our  students  and 
graduates  in  securing  desirable  positions, 
which  has  been  easy  for  us  owing  to  the  many 
demands  upon  us  to  supply  our  "product" 
for  these  positions. 

Draftsmen  Get  $35  to  $100 
a  Week 

Our  graduates  have  shown  their  ability  to 
reach  high  salaries  RAPIDLY,  owing  to  their 
practical  training.  They  secure  excellent 
salaries  AT  THE  START  as  high  as  $2,000 
a  year.  The  usual  pay  of  Draftsmen  is  $35 
to  $100  a  week. 


The  Demand  is  Greater 
than  the  Supply 

The  demand  for  properly  trained  Draftsmen 
has  always  been  greater  than  the  supply,  but 
this  is  more  so  today  than  ever  before,  owing 
to  greatly  increased  construction  and  mechan- 
ical development.  The  Draftsman  is  an  es- 
sential connecting  link  in  all  engineering 
work.  This  great  demand  is  indicated  by  the 
long  lists  of  want  ads  for  Draftsmen  in  the 
daily  papers,  especially  those  of  industrial 
centers. 

Specialists  in  Mechanical 
Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING 
not  only  trains  Draftsmen  by  mail  but  also 
maintains  a  large  local  institution  of  the 
highest  standing.  For  many  years  it  has  been 
the  leader  in  SPECIALIZING  on  the  teach- 
ing of  DRAFTING.  This  is  an  obvious  ad- 
vantage over  teaching  Drafting  only  as  a  side 
issue. 

Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a  drafting 
outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
Free 

If  you  are  interested  in  becoming  a  practical 
Draftsman  through  the  thorough  training  of 
the  COLUMBIA  SCHOOL  OF  DRAFTING 
whereby  you  can  enter  a  Profession  in  which 
your  services  will  always  be  in  demand,  you 
are  invited  to  write  us  for  our  free  book  of 
particulars,  which  describes  our  school  and 
methods.    For  your  convenience  you  can  fill 


Mail  This  Coupon  To-day 

Columbia  School  of  Drafting, 

14th  &  T  Sts.  N.W..  Dept.  1072, 
Washington,  D.  C. 

Without  obligation  to  me,  please  send  me  full 
particulars  of  your  practical  home  study 
training  in  Drafting. 


Name 


Address 


City. 


State. 
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Useful 


Complete  Practical  Machinist 
by  Joshua  Rom 
One  of  the  best-known  books  on  machine  shop 

work,  now  In  Its  twentieth  edition,  and  written 
for  the  practical  workman  in  the  language  of 
the  workshop.  It  gives  full  practical  Instructions 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
vise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
of  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc.  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  la  complete  without  this 
volume. 

547  Pages.    432  Illustration. 
Price  $3.00 

Metal  Worker's  Handy-Book  of  Recipes 
and  Processes 

By  William  T.  Brannt 

This  volume  is  a  valuable  work  of  reference 
and  instruction  for  all  engaged  in  the  working 
of  metals.  It  is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  braslng,  cop- 
pering, galvanizing,  gliding,  nickeling,  silvering, 
tinning,  etc.;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes ;  solders  and  soldering ;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc. 

582  Pages.   82  Illustrations 
Price  $3.00 

Techno-Chemical  Receipt  Book 

Edited  with  Additions  by 
Wm.  T.  Brannt  and  Wm.  H.  Wahl 

This  well-known  Receipt  Book  is  a  mine  of  ac- 
curate Information  that  everyone  may  work  to 
great  advantage.  It  Is  encyclopedic  In  range,  yet 
gives  only  the  best  formulas  for  each  prepara- 
tion or  operation,  and  thorough  tests  by  com- 
petent men  guarantee  their  Intrinsic  merit. 

A  compact  and  reliable  collection  of  approved 
receipts  and  processes,  containing  thousands  of 
receipts  covering  the  latest,  most  Important  and 
most  useful  discoveries  In  chemical  technology 
and  their  application  In  the  useful  arts  and  In- 
dustries. It  Is  Indispensable  to  every  practical 
man  and  contains  500  pages,  closely  printed, 
giving  an  immense  amount  of  matter  on  a  great 
variety  of  subjects.  Every  care  has  been  taken 
to  select  the  very  best  receipts  of  each  kind  and 
there  are  few  persons,  no  matter  In  what  busi- 
ness or  trade  they  may  be  engaged,  who  will  not 
find  In  this  volume  something  of  use  and  benefit  to 
them.  The  library  of  the  laboratory,  factory  or 
home  is  not  complete  without  a  copy  of  this  handy 
and  useful  book  of  reference. 

516  Pages.   78  Illustrations 

Price  $2.50 

Friction,  Lubrication,  Fats  and  Oils 

BylEmU  F.  Diete.-ichs 

When  we  realize  that  it  Is  no  figure  of  speech, 
but  a  bald  statement  of  fact,  to  say  that  lubrica- 
tion alone  keeps  the  wheels  of  Industry  turning, 
then  we  must  look  respectively  upon  this  as  a 
question  of  vital  importance  in  this  mechanical 
age.  The  author,  himself  a  chemist  and  an  In- 
ventor and  manufacturer  of  lubricants,  wrote  this 
manual  for  the  mechanic  and  manufacturer  of 
ordinary  education,  that  the  busiest  man  might 
learn  the  main  facts  of  friction,  the  origin  and 
charterlstics  of  fats  and  oils,  their  uses,  their 
adulterations,  their  practical  testing  and  the  best 
ways  to  make  them  serve  his  own  particular  ends. 

Price  $1.50 

Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD  &  CO.,  Inc. 

Publishers  of  Mechanical  and  Industrial  Books 

1 10-116  Nassau  St.,     New  York,  N.  Y. 


Anti-Freezing  Solutions  for  Automobile 

Radiators 

By  Kenneth  Alton 


PLAIN  water  and  alcohol  solu- 
tions would  be  the  best  were  it 
not  for  the  ease  with  which  such 
compounds  boil  and  the  rapidity  with 
which  the  alcohol  evaporates.  We  have 
seen  that  the  objections  advanced 
against  calcium  chloride  solution  be- 
cause of  deposition  of  salt  crystals  in 
the  cooling  system  have  ample  founda- 
tion and  that  such  compounds  are  not 
the  best  to  use,  the  chief  advantage,  that 
of  cheapness,  having  been  eliminated 
by  the  reduction  in  the  price  of  dena- 
tured alcohol.  The  addition  of  a  little 


tions  with  good  results,  though  consid- 
erable trouble  was  experienced  with 
alkaline  solutions. 

The  following  tabulations  give  the 
relative  values  of  solutions  commonly 
employed : 

Calcium  Chloride  Solutions 

Freez.  Pt. 


2  lb.  salt,  1  gal.  water 

3  lb.  salt,  1  gal.  water 

4  lb.  salt,  1  gal.  water 

5  lb.  salt,  1  gal.  water 


+  18°  F. 

+1.5°  F. 

— 17°  F. 

—  39°  F. 


50 

45 

$40 

l55 
o 

;» 

•o  Z5 
tj 

I20 
§'5 


Freezing  Temperatures 


A  JS 

> 

i 

JO  B  20  15  10  5  0  5  10  15  20  25  JO  55 
'egrees  Below  Zero  Degrees  Above  Zero 

Fahrenheit 


Alcoholmeter  at  left  for  testing  specific  gravity  of  alcohol-water  solutions. 

right  shows  fretting  points  of  various  solutions 


Chart  at 


glycerine  to  an  alcohol  and  water  solu- 
tion reduces  liability  of  evaporation  and 
when  used  in  such  quantities  it  has  no 
injurious  effect  to  speak  of  on  rubber 
hose. 

The  tables  appended  show  the  vari- 
ous combinations  and  their  freezing 
points  and  the  proper  proportions  of 
the  mixtures  used  must,  of  course,  be 
governed  by  conditions  of  locality,  but 
it  is  better  to  be  safe  than  sorry  and 
make  the  solutions  strong  enough  for 
the  extremes  than  may  be  expected.  The 
writer  has  used  both  alcohol  and  water, 
and  glycerine,  alcohol  and  water  solu- 


Water  and  Alcohol  Solutions 

Freez.  Pt. 

Water  95%,  alcohol  5% . . . '  +  25°  F. 
Water  85%,  alcohol  15% ...  +  11°  F. 
Water  80%,  alcohol  20%. ..  +  5°  F. 
Water  70%,  alcohol  30%. . .  —  5°  F. 
Water  65%,  alcohol  35%...  —  16°  F. 

Water,  Alcohol  and  Glycerine  Solutions 

Freez.  Pt. 

Water  85%,  alc.-glyc.  15% . .  +  20°  F. 
Water  75%,  alc.-glyc.  25% . .  +  8"  F. 
Water  70%,  ale.  glyc.  30% . .  —  5°  F. 
Water  60%,  alc.-glyc.  40% . .  —  23°  F. 

Alcohol  and  glycerine,  equal  propor- 
tions. 


Annealing  Copper  and  Brass 


In  annealing  copper  and  its  alloys, 
the  quickest  method  is  a  reversal  of 
that  adopted  in  dealing  with  steel.  The 
metal,  whether  wire,  sheet,  or  castings, 
is  gradually  brought  to  a  full  red  heat, 
and  then  either  air  or  water-cooled,  in 
some  cases  more  than  one  heating  be- 
ing desirable.  This  produces  the 
greatest  softness,  but  after  being  com- 
pressed by  hammering,  drawing  or  roll- 
ing, the  metal  again  becomes  hard,  and 
the  annealing  process  has  to  be  re- 


peated. Cooling  in  water  gives  the 
best  results  in  most  instances,  but  this 
is  a  point  which  can  only  be  determined 
by  experience.  In  any  case,  if  not  well 
annealed,  the  metal  is  likely  to  split 
and  it  is  not  difficult  to  cause  damage 
to  work  through  lack  of  proper  an- 
nealing when  rolling  or  drawing. 

A  little  oil  on  the  clutch  thrust  bear- 
ing may  facilitate  gear  shifting  by  pre- 
venting clutch  drags.  It  surely  will  pro- 
long the  life  of  that  important  member. 
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A  SIMPLE  PRINT  TRIM- 
MER 

PHOTOGRAPHS,  to  show  to  the 
best  advantage  should  be  trimmed, 
and  one  cannot  trim  them  to  the  best 
advantage  unless  all  four  sides  are 
done  at  once.  This  result  can  be  at- 
tained by  using  a  plate  of  glass  of  the 
size  of  the  largest  print  you  are  likely 
to  make,  and  a  pair  of  shears.  If  you 
use  a  plate  camera,  a  spoiled  negative 
from  which  the  emulsion  has  been 
washed  will  serve  the  purpose. 

When  you  have  cleaned  the  plate, 
lay  it  on  the  table  and  beginning  at  the 
side  nearest  you,  rule  a  series  of  par- 
allel lines,  half  an  inch  apart,  to  within 
two  inches  of  the  opposite  edge;  then 
beginning  on  the  left,  rule  in  the  same 
way  another  series  at  right  angles  with 
the  first  Ruling  a  piece  of  paper  first 
and  placing  it  under  the  glass  as  a 
guide  will  make  the  work  easier. 

If  you  make  the  lines  with  a  draw- 
ing pen  and  water-proof  India  ink  you 
will  not  need  to  renew  them  for  a  long 
time.  If  you  desire  greater  perman- 
ence, do  the  ruling  with  a  glass  cutter. 

To  trim  your  prints,  hold  the  plate 
in  the  left  hand  with  the  ruled  side 
down  and  with  the  fingers  underneath; 
then  slip  the  print  between  the  fingers 
and  the  glass  to  such  a  position 
that  the  outer  edges  of  the  plate  and 
two  selected  lines  shall  coincide  with 
the  desired  outlines.  Trim  the  two 
outer  sides  close  to  the  edges  of  the 
plate;  turn  the  print  half  way  round, 
and  trim  the  other  two  edges  in  the 
same  way.  The  lines  will  serve  as  a 
guide  not  only  to  size,  but  to  right 
angles.  You  can  trim  wet  or  dry  plates 
with  equal  facility. 

J.  W.  WOLFE. 


NEW    ISOLATED  LIGHTING 
SYSTEM 

This  new  system  is  complete  in  its 
every  detail.  It  is  operated  by  a 
Willys-Knight  air-cooled  sleeve  valve 
motor,  and  is  self -cranking,  self -run- 
ning and  self-stopping.  The  complete 
plant  consists  of  the  engine,  a  directly 
connected  generator,  a  simple  control 
box  and  a  storage  battery,  and  last  but 
not  least,  the  engine  burns  kerosene 
successfully.  The  generator  is  shunt- 
wound  for  32  volts  and  is  designed 
to  deliver  750  watts.  Generator,  arma- 
ture, engine  fly-wheel  and  crankshaft 
are  so  constructed  as  to  comprise  prac- 
tically a  single  unit,  thus  eliminating 
separate  generator  bearings  and  result- 
ing in  greatly  reduced  friction.  The 
battery  which  has  a  capacity  of  160 
ampere  hours  consists  of  16  cells  with 
nine  plates  to  the  cell,  enclosed  in 
sealed  glass  jars. 


BORING  A  SQUARE 
HOLE 

THE  possibility  of  boring  a  square 
hole  has  been  long  thought  of  and 
many  attempts  have  been  made  to  ac- 
complish this  seeming  impossibility. 
At  last  the  boring  of  a  square  hole  has 


Fig.    1 — Special   boring  head  for  making 
square  holes 

been  made  possible  with  a  simple,  but 
ingenuous  device  invented  by  an  Illi- 
nois man.    The  device  will  not  only 


bore  square  holes,  but  it  will  produce 
holes  with  various  shapes,  by  a  simple 
rearrangement  of  its  various  working 
parts. 

The  operation  of  the  device  will  be 
seen  by  referring  to  the  illustrations. 
Three  triangular  shaped  cutters  are 
arranged  about  a  square  block  in  such 
a  way  that  their  cutting  edges  form  a 
square.  A  larger  cutter  is  placed  on  the 
bottom  of  the  tool  and  it  is  the  duty  of 
this  cutter  to  lead  the  way  for  the  other 
four  cutters.  Thus  the  bottom  cutter 
bores  the  center  ouUof  the  piece  being 
cut  while  the  four  side  cutters  cut  away 
the  sides.  By  changing  the  shape  of 
the  side  and  bottom  cutters  it  is  possible 
to  bore  holes  with  various  outlines; 
stars,  crosses,  triangles,  etc. 

As  yet,  this  principle  has  only  been 
applied  to  wood  and  with  the  present 
arrangement  and  type  of  cutters  it 
would  not  be  possible  to  cut  metals. 
The  need  of  a  metal  drilling  device  that 
will  produce  square  holes  is  still  as 
great  as  it  ever  was.  Wood  is  so  dif- 
ferent in  physical  structure  than  metal 
that  anything  that  will  work  with  wood 
will  not  function  on  metal! 


A  LATHE  KINK 

The  mechanic  often  has  trouble  in 
mounting  a  circular  piece  of  work  con- 
centrically upon  the  surface  plate.  If 
the  piece  to  be  turned  is  not  mounted 
in  the  center  of  the  face  plate  the  turn- 
ing marks  left  by  the  lathe  tool  will 
look  very  bad. 

To  mount  a  piece  of  circular  work 
for  turning,  first  set  the  lathe  in  mo- 
tion. Then  take  a  piece  of  chalk  and 
by  holding  the  end  on  the  revolving 
face  plate,  draw  a  circle  that  will  have 
a  diameter  just  a  little  larger  than  the 
work  to  be  turned.  It  will  then  be  a 
simple  matter  to  mount  the  circular 
piece  within  the  circle  drawn  by  the 
chalk. 


Fig.  2— How  tool  for  boring  square  holes  is 
used.  A  variety  of  work  that  can  be  done 
with  it 


FINISHING    AN  ALUMINUM 
SURFACE 

Few  experimenters  realize  that  alu- 
minum can  be  planed  with  an  ordinary 
wood  plane.  However,  the  plane  used 
should  be  an  old  one  which  is  no 
longer  needed  for  other  work.  Before 
planing,  the  surface  of  the  aluminum 
to  be  finished  should  be  well  covered 
with  kerosene  which  is  used  as  the 
cutting  compound.  The  surface  should 
be  kept  lubricated  while  the  planing 
is  being  done.  A  very  light  cut  should 
be  taken.  If  the  plane  is  set  for  too 
heavy  a  cut,  it  will  be  found  impossible 
to  carry  on  the  work.  The  rough  sur- 
face of  cast  aluminum  should  be 
smoothed  down  with  a  file  before  the 
planing  is  started. 
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AN  EXTRAORDINARY  OFFERING 

A  Standard    Warranter  Condenser,  0.00006  to  0.0015  mfd.,  $10. 

The  cancellation  of  a  GOVERNMENT  WAR  CONTRACT  haa  made  it  possible  for  the 
G.  A.  Company  to  give  Experimenters  this  unusual  opportunity — a  double  variable  condenser  built 
for  the  Signal  Corps  wavemeters,  worth  $50  at  a  price  of  $10.  As  a  WAVEMETER  condenser, 
a  finer  instrument  cannot  be  purchased  at  any  price.  This  is  your  chance  to  own  a  real  meter. 
This  condenser  is  of  such  a  high  grade  type  that  it  is  specially  adapted  for  use  as  a  LABORA- 
TORY STANDARD  for  making  all  kinds  of  measurements.  VACUUM  TUBE  TRANS- 
MITTERS require  air  condensers  of  this  type  which  will  not  break  down  between  the  plates 
LONG  WAVE  RECEIVERS  must  have  condensers  of  large  capacity  and  very  low  losses  to 
operate  with  minimum  inductance  and  to  give  loudest  signals.  For  all  these  purposes,  the 
DOUBLE  CONDENSER  is  the  best  you  can  buy,  regardless  of  the  price  you  pay. 

A  limited  number  of  these  instruments  are  available.  If  your  order  comes  too  late,  your 
money  will  be  returned,  immediately.  The  G.  A.  Company  gives  no  credit  slips,  makes  no 
substitutions. 

0.00006  to  0.0015  mfd.  condenser,  $10.00,  sent  by  express.  Capacity  calibration  curve  $1.00. 
DON'T  LET  THIS  OPPORTUNITY  SLIP  BY  —  YOU  WILL  NOT  HAVE  THIS  CHANCE  AGAIN 

Orders  accepted  by  matt  only. 

is  west  45th  st.     Tte  General  Apparatus  Company  new  york  city 


CONDENSER 
AS  SHOWN. 
NEVER  USED, 


ACTUAL  VALUE 

OF  THIS  IN- 
STRUMENT. $60 


"THE  100%  WIRELESS  MAGAZINE' 

What  "Radio  Amateur  News**  Is : 

With  its  fifth  issue  RADIO  AMATEUR  NEWS  holds 
the  field  undisputedly  as  the  greatest  radio  magazine  in 
print  today.  In  point  of  circulation,  number  of  articles, 
illustrations,  RADIO  AMATEUR  NEWS  now  leads  all 
other  wireless  magazines.  Take  for  instance  the  No- 
vember issue  with  its  fifty-six  pages;  there  were  fifty- 
four  separate  purely  radio  articles  and  114  illustrations. 
Over  twenty-seven  thousand  copies  were  printed  and 
circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now 
contains  56  pages  (or  more)  and  an  artistic  cover  in 
two  colors.  The  illustrations  average  125  every  month 
and  there  are  from  40  to  50  up-to-date  articles,  some 
by  our  biggest  radio  scientists,  in  every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  big- 
gest radio  magazine  in  print  today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPEND- 
ENT monthly  wireless  magazine  in  existence.  It  caters 
to  no  commercial  interests — it  has  no  boss  save  its 
readers.  It  is  "different" — it  has  the  latest  radio  news. 
It  is  a  scientific  magazine  but  it  caters  largely  to  the 
RADIO  AMATEUR— it  is  by  and  for  the  Amateur.  It 
is  publisht  by  the  publishers  of  the  ELECTRICAL 
EXPERIMENTER,  but  there  are  no  duplications  of 
articles  in  the  two  magazines.  Both  are  entirely  dif- 
ferent— but  both  together  will  give  you  ALL  the  radio 
news  of  all  the  world.  Whether  you  are  a  professor  or 
an  Amateur,  get  a  sample  copy  or  order  it  from  your 
Newsdealer  today. 


Partial  Contents  of  November  Issue: 


Audio   Frequency  Wireless 
Telephone  By  E.  T.  Jones 
The  Eaton  Oscillator  and 
Eaton  Circuit  Driver 

By  William  H.  Prless 
Why  I  Am  Opposed  to  Gov- 
ernment Radio  Control 
By  Dr.  Lee  de  Forest 
Underwater  Submarine  Te- 
legraphy 
Developing  an  Audlon  for 
the  Amateur 

By  K.  T.  Jones 
A  170-25000  Meter  Receptor 
By  Francis  B.  Pray 
Second  Prize  Award,  $2$. — 
Radio  Contest 


Amateur  Radio  Broadcast  de 

Navy  Department 
Notes  on  R-34  Return  Trip 
By  B.  F.  Durrant,  Lieut 
B.  A.  F. 
San  Dieto,  Cel.,  from  Lon- 
don       By  Alexis  J.  HaU 
How  Manufacturers  Work 
"Formica"  and  "Bakelite" 
By  J.  Stanley  Brown 
Ideas— 2nd  Spasm 

By  Thos.  W.  Benson 
Increasing   the  Secondary 
Voltaae  of  Your  Trans- 
former By  F.  E.  Terman 
Notes  on  Crystal  Detectors 
By  C.  H.  Byron 
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Gentleman 
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for 


Please 


ns    1«0^  A  Tear 

with  fine  flexible  cloth  corer. 


to  me  free,  Immediately,  your 
Wireless  Course,  eonulnlt 
Bases,  350  illuitntiont,  >He 
with  fine  flexible  cloth  coi 
added  So  extra  for  pottage. 


Name 
Address 
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*  $2.00  copy 

TODAY 


REGULAR  DEPARTMENTS 
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"Radio  Telephony,"  "Radio  Constructor,"  "Ra- 
dio Digest,"  "With  the  Amateur*,"  "Radio  Stories," 
"Club  Gossip,"  "Junior  Section,"  "New  Radio 
Patents,"  "I-Want-to-Know." 
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Efficient  DE  FOREST  Audion 

DETECTOR  PANELS 


Audion — Ultra  Audion 
Type  P-5O0 

TO*  I*  the  type  P-40*  panel;  Kin 
7  0-16"  x  T  1-16":  with  apparatus 
as  described  opposite  and  with  two 
•witches  for  Audloo — Ultra  Audion 
connection  and  either  tO-Tolt  or  40- 
ralt  "B"  batter;.  Enclosed  In  cabinet 
aa  llhutrated  a  bote. 

Price  $24.00 

ALL  DEFOREST 
Audion  Apparatus 

la  add  without  Audion  Tubes.  Au- 
dion Detector  Tubea.  17.00  each  ad- 
ditional 


Here  are  genuine  DeFOBEST  Au- 
dion Control  Panels  that  offer  excep- 
tional value  and  are  within  the  price 
range  of  every  amateur.  Remark- 
ably efficient  in  serrice,  handsome 
and  "professional"  in  appearance,  and 
designed  and  built  for  the  Audion  as 
only  the  makers  of  the  Audion  can 
build  i 


Controls  mounted  on  genuine  Bake- 
llte  panels;  with  and  wltnout  cab- 
inets. Four-prong,  heavy  nickel  tube 
receptacles;  smooth-running,  positive 
acting,  adjustable  rheostats;  impreg- 
nated mica  stopping  condensers ;  ad- 
justable or  fixed  grid  leaks;  Bakellte 
covered  binding  posts,  with  positive 
slotted  connecting  feature;  positive 
segments Uy  connected  nickel-plated 
switches.  40-volt  "B"  battery,  com- 
posed of  two  20-volt  units  cast  en- 
bloc — 6  to  12  months  operating  life. 
All  parts  perfectly  finished  and  fully 
up  to  the  De FOREST  standard.  Get 
full  Information  now. 

Seas'  fer  Cetsssfsc  E. 

a  04 -pace  book  Illustrating  and  describing 
these  and  many  more  DeFOBEST  In- 
Sent  postpaid  for  10  cents. 


De  Forest  Radio 
Telephone  and  Telegraph  Co. 

Isveaters  aad  Maaaraetarers  sf  Aatatear 
sad  Cesssserelel  Radio  Assaratss. 

1415  Sedgwick  Ave.,  New  York  City 


Audion  Detector 
P-401 


Type 


Consists  of  Tube  receptacle,  arid  leak, 
oondenser.  rheostat  and  binding  posts 
for  connection  teUuner,  "A"  and  "B" 
batteries  and  telephones:  on  Bakellte 
slse  thi"  x  7V»"i  sU  enciloeed 
"some  quartered  oak.  round 
_  cabinet,  standard  DeFOB- 
"Early  English"  " 


panel 

fl  hi 


Price  $13.25 


Panel  only  (Type  F-400)  without  cab- 
inet. 


Price  $10.90 


Type  P-401— Larger  panel :  slse  7  8 -16" 
x  7  1-16".  Including  40 -toll  "B" 
batter)-  and  cabinet. 


Price  $21.00 


Ask  your 
Dealer  for 
DE  FOREST 
Radio  Apparatus 

These  dealers  Is  srlselssl  cities, 
u  well  ss  sissy  ethers  est  listed 
hers,  sell  scsulao  DsFOREST 
apparatus.  Coasult  leeal  tele* hose 
directories  fer  street  aMrsssse. 

Bsetes,  Mass. 

r.  D.  Pitts  at  Co. 

J.  W.  Pools,  Inc. 
Heritors.  Cess. 

Bauer  ss  Co. 
New  York  City 

Bunnell  A  Co. 
Philadelphia.  Pa. 

Central  Elect.  A  Lock  Co. 

Quaker  Light  Supply  Co. 

Prank  H  Stewart  Co. 
Bsltlstere,  Me. 

Maryland  Elect.  Supply  Co. 
Washlsstss,  D.  C. 

Geo.  W.  Pereso  A  Co. 
Pittsburgh,  Ps. 

Doubled*?.  HU1  Beet.  Co. 
Toledo,  Ohio 

Wm.  B.  Duck  A  Co. 
Castes.  Okie 

Wireless  Mfg.  Co. 
Chloage,  III. 

A.  A.  Howard 
St  Pssl.  Mlu. 
.  Pioneer  Elect.  Co. 
M  lease  pells,  Mlaa. 

Sterling  Elect.  Co. 
Mllwsakse.  Wlss. 

Dewey  Sporting  Goods  Co. 
8t  Losls, Me. 

Llnze  Elect.  Supply  Co. 
Ssa  Franoloeo,  Cel. 

Leo  1.  Meyberg  A  Co. 
Lee  Aaselse,  Cat 

So.  California  Beet.  Co. 

Brode  Elect.  Co. 
Seattle,  Wash. 

Ralph  Krows  Elect.  Co. 
Heustes.  Texss 

Hurlburt  Still  Elect.  Co. 
Mobile.  Ale. 

Ungar  Elect  Co. 
Atlanta.  6a. 

Height  Accessory  Co. 
Norfolk.  Vs. 

Meeks  Collins  Elec  Co. 
Montreal.  Casada 

Perkins  Electric  Co. 
Toronto.  Caaada 

Duncan  a>  Bussell 


T-UCTURE  below 
/-'.bows  typical  15- 
*  sasel  DE  FOREST 
UsH  ReeeMai  Sat  eee- 
sistlag  ef  s  Taaer  with 
wm  leasts  re  see  sf 
ISO  to  25.000  enters; 
a  crystal  sad  aa  aadl- 
sa  detector,  aad  a  oee- 
step  aaiplMer.  This 
Set  St  the  sseet  eeai- 
plete  aad  sMeleat  rs- 
esMsi  apparatus  ever 
est  sot  aaser  6150.00. 
Its  eost  Is  eesslder- 
ably  less  thaa  that;  Use 
entire  set  ef  Us  Its 
shews  below  total!  ag 
eery  » 1 33-47. 


DE  FOREST 
Unit  Receiving  Set 

Gives  You  Better  Apparatus  at  Low  Cost 

The  DE  FOREST  Unit  Receiving  Set  offers  the  only  practical  system  of 
securing  accurately  designed,  highly  efficient  receiving  apparatus  without  pay- 
ing for  expensive  factory  assembly  and  costly  cabinets.  You  buy  the  individ- 
ual units  and  assemble  them  yourself,  thus  becoming  more  expert. 

You  can  start  with  a  few  inexpensive  Unit* 
which,  will  give  you  a  Receiving  Set  of  an 
efficient  but  simple  type,  and  then  build  up, 
always  fitting  new  Units  into  the  system  a* 
additions  to  the  old.  No  junking  of  old  appa- 
ratus; just  add  to  them  to  increase  your  selec- 
tivity and  circuit  efficiency  as  new  develop- 
ments come  out. 

If  you  are  thinking  of  taking  up  wireless 
work,  find  out  about  the  DE  FOREST  Unit 
Receiving  Set  before  you  get  your  apparatus. 
It  will  give  you  the  most  highly  developed 
Radio  instruments  obtainable.  And  if  you  are 
an  Amateur,  Student  or  Experimenter,  this 
Unit  Set  holds  even  greater  possibilities  for 
you  because  in  using  your  own  ingenuity  in 
assembling  the  Units  you  will  greatly  broaden 
your  Radio  knowledge. 

Seas!  fer  tk«  DE  FOREST  fetal*  E,  Grins.  Complete  Descriptions 

A  64-page  book 'of  Radio  Apparatus  which  Illus- 
trates and  describes  many  other  interesting  features. 
Sent  postpaid  for  10  cents. 

DE  FOREST  RADIO  TEL.  &  TEL.  CO. 

Inventor*  and  Manufacturer*  of  Amateur 
and  Commercial  Radio  Apparatus 

1415  SEDGWICK  AVENUE.  NEW  YORK  CITY 


BE  * 
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1 K.  V.  A.  25,000  Volt  Wireless  Transformer 

The  Thordarson  Wireless  Trans- 
former is  more  than  a  transformer. 
It  is  a  machine  of  efficiency  and 
reliability,  a  piece  of  wireless  ap- 
paratus that  every  amateur  can  be 
justly  proud  of.  A  Thordarson 
Wireless  Transformer  will  make  a 
"Long  Distance"  amateur  of  you. 
Our  "20-T"  bulletin  describes  our 
complete  wireless  transmitting  ap- 
paratus. ■ 

Thordarson  Electric  Mfg.  Co. 

S01-S15  So.  Jefferson  St.  Chicago,  III. 
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IT  TALKS  FOR  ITSELF. 

Do  You  Need  a  Good  Detector? 


I  wt  ae  * 

,  ,      VAtvC  PCTEiJ  TOR 


N OUT       '  » 


Send  Slamps  Jot  Bulletins 


Here  is  Your 
Ideal.  Use  H 
in  Your  Re- 
generative 
Circuits.  Get 
Thunder  -  bolt 
Radio  Tele- 
graph  and 
Telephone 
Sigs. 

Tracolito  In- 
■illation  Panel. 
Beautiful  Ma- 
h  o  g  a  n  y  Fin- 
ished Cabinet. 
Including 
a  High  Grade 
Traco 
Battery. 


THE   RADIO  APPARATUS  COMPANY, 

POTTSTOWN,  PENNA.,  U.  S.  A. 


The  Plate 
Battery 
Problem 
Solved ! 


The 

Marcuson  "°" 


B"  Battery 

eliminate*  the  use  of  the  in- 
efficient Dry  Battery  and  the 
old-fashioned  expensive  Stor- 
age Battery 

The  Marcuson  "B"  Battery  possesses 
four  points  of  perfection, — it  is  light, 
compact,  dependable,  and  inexpensive. 
The  Marcuson  "B"  Battery  can  be 
readily  charged  from  any  D.  C.  light- 
ing circuit. 

40  Volts.  Over  all  Dimensions:  6"  x 
6"  x  4".  Weight  S  lbs.  Price:  $12.00. 
The  Marcuson  Batteries  have  been  in 
use  for  more  than  ten  years  by  the 
largest  Electrical  Manufacturers,  Cable 
Repair  Ships,  Technical  Institutions, 
etc. 

Can  be  replaced  at  lower  cost  than 
new  Dry  Batteries  can  be  bought  for 

We  are  sole  distributors  of  the  Marcuson 
"B"  Batteries. 

It  Is  but  one  of  our  many  Radio  products. 
Simply  drop  us  a  card,  and  let  us  send  you 
our  catalogue  No.  Two. 

WIRELESS  IMPROVEMENT  CO. 

Radio  Engineers 
Manufacturei  s  and  Distributors 

47  West  Street  New  York,  U.S.A. 


STANDARDIZED  EQUIPMENT  AND  MATERIALS  FOR  EXPERIMENTERS 

TRANSMITTING  ANTENNA    For  LONG  DISTANCE  SHORT  WAVE  TRANSMISSION— designed  for  200-m«ter  work.    Materials  sad  induction,  for 

4-wire  antenna  80  ft.  long.  For  vacuum  tube  or  spark  eoil  seta.  $5-59.  For  H  k-  w.  transformers.  Se.62.  Wt.  5  lbs.  Postage  extra, 
A  100-ft.  single  wire  antenna  on  wkiek  SHORT  WAVE  REC  EIVERS  give  tke  best  results.  You  can't  copy  200-meter  stations  on  a 
large  antenna.    Complete  materials  and  instructions.  $2.00.    W  t.  3  lbs.    Postage  extra. 

Witk  a  crystal  detector  set.  will  copy  ARLINGTON  TIME  SIGNALS  up  to  1.000  miles.  Also  used  for  long  wave  telephone  and 
telegraph  reception.  A  200-ft.  single  wire  antenna  for  town  or  country  use.  Materials  and  instructions.  $3.23.  ^rVt.  4  lbs.  Postage  extra. 
Get  a  maximum  range,  copy  NAUEN,  LYONS,  and  foreign  stations  witk  this  300-f  t.  single  wire  antenna  using  one  Audion.  No. 
masts  needed  for  any  of  these  antennas,  aa  keigkt  need  not  exceed  30  ft.   $4.65.    Wt.  5  lbs.    Postage  extra. 

Note:    V/ire.  lead-in  and  insulators,  high  tension  cable,  instrument  ground  wire.  etc.  furnished- everytking  for  a  complete  antenna. 
Guaranteed  to  be  made  by  tke  formula  used  for  9096  of  batteries  bought  by  tke  U.  S.  Government.    Operating  life  of  Signal  Corps  type 
3  montks:  Navy  type.  10  months.    Need  no  potentiometer  or  switch.    Ckeaper  tkan  flaskligkt  cells.    Signal  Corps  size,  $1.50.  wt.  1  lb. 
Navy  siae.  $2.50.  wt.  5  lbs.    Postage  extra. 

No.  1.  INDUCTANCE  TABLES.  Direct  reading,  all  sixes  of  single  layer,  multi-layer,  pancake,  figure  8  coils.  No.  2.  DIRECTION 
FINDER.  Detailed  drawings  of  unilateral  radio  compass.  200  to  2.000  meters.  No  3.  AUDION  TRANSMITTER.  A  single 
Audion  telephone  or  telegraph  t -anamitter.  simple  materials,  low  cost.  No.  4.  SUPER  RANGE  RECEIVER.  For  long  wave 
undamped  reception  from  foreign  stations. 

25c.  EACH.  SPECIAL  OFFER  BEFORE  PUBLICATION.  4  for  75c.  READY  ABOUT  JANUARY  FIRST. 

SEND  3c  FOR  NEW  CATALOG  NOW  g_IHBPa<^N  slxlHsVA^sa_HMHI._m  ,F  Y0U  ORDER  FROM  THE  G.  A 

BEING  PREPARED.    FOR  RADIO.  Wt         I    wVI  ■  COMPANY.  YOU  WILL  HAVE  NO 

MODEL.   AND    AIRPLANE  WL  TatPV/— -WV  TROUBLE.  ORDERS  ACCEPTED  BY 

EXPERIMENTERS  ^sassssssssssss»V_-^aml»  .at         ^^•^asssssssP  MAIL  ONLY 

15  W.  45th  St.  The  General  Apparatus  Company  New  York  City 


SHORT  RANGE  ANTENNA 
LONG  RANGE  ANTENNA 
SUPER  RANGE  ANTENNA 


G.  A.  STANDARDIZED 
22.5-VOLT  B  BATTERIES 

CONSTRUCTION 
PAMPHLETS  BY 
M.  B.  SLEEPER 
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SCIENCE  NOTES 

The  sensibility  of  the  human  eye  for 
light  has  been  investigated  by  Drs.  Cob- 
lenz  and  Emedson  of  the  U.  S.  Bureau 
of  Standards.  A  normal  eye  can  see  a 
star  of  the  sixth  magnitude,  and  they 
determined  the  energy  received  from 
such  stars  as  being  only  1.3  X  10  —  16 
watts  of  energy,  which  is  3  X  10  —  11 
gram  -  calorie.  This  infinitesimal 
amount  of  heat  energy  would  require 
60  millions  of  years  to  raise  the  tem- 
perature of  a  gram  of  water  1°  centi- 
grade. 


The  radium  pastes  used  on  watches 
and  other  objects  to  make  them  lumi- 
nous contain  about  0.4%  of  the  radium 
salt.  The  light  may  be  feebler  but  is 
more  durable  if  a  smaller  proportion 
of  the  radium  compound  is  employed. 
Radium  bromide  may  lose  as  much  as 
5%  of  its  luminosity  per  month,  so  as 
to  be  of  but  half  its  original  power  at 
the  end  of  six  months. 

In  the  United  States  in  1919,  55 
grams  of  radium  were  produced,  which 
is  half  the  metal  in  the  world;  in  1918 
the  production  was  13.5  grams. 


Nichrome  is  an  alloy  of  nickel  and 
chromium  which  has  been  used  for  some 
time  in  electric  heating  apparatus.  It 
has  been  tried  for  chemical  vessels  with 
success,  as  it  resists  both  sulphuric  and 
nitric  acids;  85%  sulphuric  acid  acting 
on  it  for  two  months  only  attacked  it 
to  the  extent  of  0.065%  and  45%  sul- 
phuric acted  on  it  with  about  five  times 
this  intensity  in  a  single  month.  Nitric 
acid  acted  with  five  times  this  intensity, 
and  hydrochloric  acid  attacked  it  vig- 
orously. 


A  curious  proposal  has  been  made 
to  shoot  projectiles  vertically  into  the 
air  with  registering  instruments  at- 
tached to  get  the  data  of  high  alti- 
tudes. It  is  calculated  that  a  small 
calibre  projectile,  1.3  inch  diameter, 
with  an  initial  velocity  of  2,500  feet 
would  reach  an  altitude  of  about  45,000 
feet  in  48  seconds.  This  applies  to  the 
regular  shaped  shell.  A  specially 
shaped  shell  would  rise  over  75,000 
feet  in  69  seconds.  A  shell  from  a 
"Big  Bertha"  would  ascend  to  three 
times  the  last  named  altitude  in  125 
seconds.  The  idea  seems  a  curious  one 
but  the  interest  is  in  the  figures.  Few 
realize  the  altitudes  which  may  be  at- 
tained by  projectiles.  The  long  range 
gun  which  was  used  against  Paris  is 
supposed  to  have  owed  its  long  range  in 
part  to  the  ratified  air,  in  which  so 
much  of  its  trajectory  lay,  offering  but 
little  resistance  to  its  motion.  The 
proposal  to  use  captured  German  ar- 
tillery for  this  purpose  was  made  before 
the  French  Astronomical  Society  by  M. 
Pluvinel. 


THE  HEART  OF 
THE  WIRELESS 

ON  THE  NC  'PLANES 

Also  used  on  the 
Vickers  Vimy 
Trans-Atlantic  Flight 

MARCONI  V.  T. 

$7.22  each 

Standardized  Socket        $1.50  additional 


Fleming  Pat  No.  8<1.'6S4 
He  Fnrejt  Put  Nns.  P«!  JM  K795J2 


Agreements  recently  effected  have  made 
vacuum  tubes  available  for  experimental  use. 
The  Marconi  V.  T.  is  the  only  vacuum  tube, 
or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  ex- 
perimenters. 

A  highly  developed,  all-around  tube  for  use  as  a  detector  and  amplifier 
in  wireless  communication.  It  has  practically  the  same  electrical  con- 
stants as  the  tube  used  by  the  Allied  armies  and  navies  throughout  the 
war  in  continuous  wave  transmission  and  reception. 

The  approximate  operating  life  of 
the  MARCONI  V.  T.  is  1,500  hours. 

Class  I— Designed  for  use  as  a  detector;  operates  with  plate  potential  of  20  to 
60  volts. 

Class  II — Designed  for  use  as  an  amplifier;  plate  potentials  from  60  to  110 
volts  may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or 
amplification,  but  those  of  Class  I  are  best  as  detec- 
tors, and  Class  II  tubes  are  superior  as  amplifiers. 


SEND  ALL  REMITTANCES  WITH  ORDER 

COMMERCIAL  DEPARTMENT 

Marconi  Wireless  Telegraph  Co.  of  America 

Sole  distributors  for 
De  Forest  Radio  Telephone  &  Telegraph  Co. 
Room  1868  Woolworth  Building,  231  Broadway,  New  York 


Schofisld  Bids. 
Cleveland,  Ohio 
American  Bids. 
Baltimore,  Md. 


BRANCH  OFFICES 
Insurance  Exch.  Bldg. 
San  Francisco,  Cel. 
136  Federal  St. 
Boston,  Mass. 


301  Commercial  Bank  Anne 
New  Orleans,  La. 
109  South  2nd  St. 
Philadelphia,  Pa. 


Laboratory  Signs 

Attractive  8"  x  10"  signs  printed  on  high 
quality  coated  white  cardboard  in  selected 
wordings  for  the  electrical  experimenter. 

1.  — DANCER!  HIGH  VOLTAGE 

2.  EXPERIMENTAL  RADIO  LABORATORY 

NO  ADMITTANCE 

3.  GOVERNMENT  LICENSED  RADIO 

STATION 

4.  '  DO   NOT  TOUCH  THE  INSTRUMENTS 

5.  PLEASE  BE  QUIET  WHILE  THE 

OPERATOR  IS  RECEIVING 
15c  EACH,  ANY  TWO  FOR  25c 

ALL  5  FOR  50c 
Immediate  Shipments,  Postpaid 

THE  TAYLOR  CO.    Box  1043-E 
LOWELL,  MASS. 


HB  Battery  charging 
pays  Big  profits 


W)NT£H   BATlfcRV    OH  Ana  inn    oninus  TUU 

$100  t*  $200  MONTHLY  EXTRA  PROFIT 
Car  owners  demand  reliable  Battery  "'*'¥'"»  asr- 
yice.  Oet  tout  HB  600  watt  Charter  NOW."  Pre- 
pare for  BIG  WINTER  PHOTOS.  Recharges  1 
to  S  6-toH  batterlee.  Cost  10c  to  15a  each,  cus- 
tomer paya  75o  to  $1.90.  No  expensive  repairs, 
burnouts  or  renewals.  Steady,  dependable  service 
Easy  to  Install  and  operate,  n< 
mechanical  knowledge  required. 

M-miHftfgjB 


MAKER  IN  YOUR 


Balance  In  ■mall  monthly  parmenta.  Your 
im.fif*  far  more  than  carry  paymenta. 
lift  Abootut*  M.mpy  H»rh  i.uarantr*. 
Start  to  build  a  hig,  prrmantnt,  profit 
nbU  buelnca..     We  help  rou.  For 
full  information,  tear  out  this  ad 
and  mall  NOW. 

HOBART  BROTHERS  COMPANY 

Box  EEII2  Troy.  Oblo 

S*ee*mf*l  10V*.  So**-  MM 
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Federal  Radio  Accessories  Are  Unexcelled 

2  Quality  and  Efficiency 


No.  226-W 
Type  A 
Audio  Frequency 
Transformer 

PRICE  $7.10  each 


TO  GET  RESULTS  USE  FEDERAL 
Write  for  Bulletin  101-W  and  102-W 

"ONE  226-W  Transformer 
with  one  Marconi  V.  T.  gives  an 
energy  amplification  of  400  times. 
(Audibility  amplification  of  20 
times.)" 

"TWO  226-W  Transformers 
with  two  Marconi  V.  TVs  give  an 
energy  amplification  of  160,000 
times.     (Audibility  amplification 
of  400  times.)" 


The  "Liberty' 
A  and  N  Type 
52- W  2,200 

ohms. 
Price  $12.50 
per  set 


WE  ARE  DISTRIBUTORS  OF  MARCONI  V.  T.  STANDARD 
SOCKETS,  GRID  LEAKS.  Send  your  orders  to 


FEDERAL  TELEPHONE  AND  TELEGRAPH  CO. 


BUFFALO,   N.  Y. 


The  efficiency  and  sensitiveness  of  Vacuum  Tubes  is  re- 
tained or  increased  by  repairing  or  replacing  broken  or 
burned  out  elements. 

The  establishment  of  a  complete  and  modern  high 
Vacuum  Laboratory  enables  us  to  repair  all  types  of  tubes 
manufactured  in  the  United  States  or  abroad. 


THE  COST  OF  REPAIRING 


MARCONI  V.  T. 
WESTERN  ELECTRIC 
GENERAL  ELECTRIC 
DEFOREST 
MOORHEAD 


RECEIVING  TUBES 
$4.50 


AUDIOTRONS 
ELECTRON  RELAYS 


}$4.00 


SMALL  TRANSMITTING  AND  FOREIGN  TUBES  $7.50 
POWER  TUBES  15.00 

Burned  out  tubes  purchased  outright  at  .50  each. 

A  limited  number  of  repaired  tubes  on  hand,  guaranteed  money  refunded 
if  not  satisfactory. 

Same  as  new  at  $5.00  and  $4.50  respectively.  AGENCIES  DESIRED 

The  Vacuum  Tube  Repair  Co. 

311  Perry  Building  Oakland,  California 
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SCIENCE  NOTES 

An  enormous  deposit  of  bauxite,  con- 
taining from  64%  to  67%  of  aluminum 
has  been  found  in  British  Guiana,  and 
has  been  taken  up  by  the  government. 
It  is  thought  that  the  .  water  power  of 
the  tropical  rivers  may  be  available  for 
power  to  operate  the  works  for  pro- 
ducing the  metal.  Deposits  have  also 
been  found  -in  Dutch  Guiana.  An- 
other use  for  bauxite  has  been  found 
in  the  preparation  of  an  abrasive,  an 
artificial  emery.  To  make  it  bauxite  is 
heated  with  anthracite  to  a  temperature 
of  2,000*  C. 

A  compound  of  alumina,  iron  oxide 
and  titanium  oxide  has  been  prepared 
by  heating  red  bauxite  with  anthracite 
coal  to  a  temperature  of  2,000*  C.  It 
is  red  in  color,  melts  at  1,700*  C.  and 
is  nearly  as  good  an  abrasive  as  Naxos 
emery.  It  has  been  named  corindite. 
Its  analysis  shows  69.3%  alumina, 
23.35%  ferric  oxide,  3.7%  titanic  ox- 
ide, 3%  silica,  and  0.5%  carbon,  the 
latter  derived  from  the  coal. 


An  unaccounted  for  glow  has  been 
observed  on  the  aluminum  terminal  in 
an  electrolytic  rectifier.  One  of  the 
electrodes  was  made  of  lead,  and  this 
one  showed  no  glow.  The  solution  was 
sodium  phosphate.  The  same  glow  was 
obtained  with  other  electrodes  and  solu- 
tions, with  a  very  wide  range  of  po- 
tential difference.  It  is  still  unac- 
counted for. 


A  very  practical  observation  on  elec- 
tric lighting  is  to  the  effect  that  the 
lighting  of  rooms  can  often  be  greatly 
improved  by  cleaning  the  ceiling  and 
reflectors,  if  the  lamps  are  provided 
with  such.  It  is  stated  that  the  clean- 
ing of  the  reflectors  in  one  case  im- 
proved the  illumination  25%  and  treat- 
ment of  the  ceiling  some  40%.  The 
tendency  to  put  in  new  lamps  it  is  sug- 
gested should  be  resisted,  as  only  15% 
improvement  in  the  case  cited  was  se- 
cured by  so  doing;  the  obvious  method 
was  the  better. 


Silicium  has  now  been  prepared  in 
two  ways,  one  giving  a  negative  and 
the  other  a  positive  thermo-electric  ele- 
ment, as  referred  to  each  other.  The 
potential  difference  is  very  large;  a 
couple  can  be  made  out  of  the  two 
varieties,  which  will  have  a  potential 
difference  of  1,000  microvolts  for  1*  C. 
difference  of  temperature.  It  is  es- 
sential that  it  is  free  from  iron.  The 
electro-negative  variety  is  made  by  crys- 
tallization from  tin  or  silver — the  other 
kind  by  crystallization  from  aluminum. 
The  metal  germanium  comes  next  to 
silicium  in  thermo-electric  power. 


INTERNATIONAL 

TRANSFORMER 

Type  TXL-101  A 
Price  $12.00  f.o.b.  Factory 

A  Standard  Transformer  modified  and  rede- 
signed for  amateur  use.  Coija  are  1/16"  cop- 
per, edgewise  wound  on  bakelite  supports.  As- 
sembly secured  to  end  plates  by  bakelite  nuts. 
Secondary  slides  on  bakelite  rods.  _  This  elimi- 
nation of  metal  throughout  results  in  maximum 
efficiency. 

PRIMARY  INDUCTANCE  12  mfn  htarys  (WW. 

iMftkl  125  ts  500  SMtsra  with  SOI  M.  F.  Caa.) 
SECONDARY  INDUCTANCE  40  u\m  hsarys  (Warn. 
iMftks  575  Mtsrs  mix.  win  anracs  aataaaa.) 

The  Transformer  llluitrated  abore  U  only  au  of  many 
newly  designed  radio  tpeeUltlM  which  we  hire  ready 
for  you.  Write  u<  for  deserlptlT*  bulletin!  which  are 
betas  luued  coretlng  all  International  Radio  Products. 
Addreia  Department  No.  11. 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 


326  Broadway 

 A  MARK 


New  York,  N.  Y. 

OF  QUALITY  


RADIO  ELECTRICAL  APPARATUS 


!  t\ 

-J 


New  type  radion  receiving  transformer  has 
bakelite  panels,  two  primary  and  one  secon- 
dary 10  point  switches.  Oak  cabinet  Price, 
$12.00. 


Our  new  Bulletin  Y  offers 
a  distinctive  line  of  radio  and 
laboratory  apparatus  includ- 
ing transformers,  spark  gaps, 
oscillation  transformers,  vari- 
ometers, variable  condensers, 
etc.,  in  fact  the  most  complete 
line  in  America. 

Bulletin  R  describes  the 
Cambridge  alternating  current 
rectifier  for 

STORAGE  BATTERY  CHARGING 

Send  3c  stamp  for  both  bulletins 


CLAPP-EASTHAM  COMPANY 

131  MAIN  STREET  CAMBRIDGE,  MASS. 

REMLER  RADIO  MFG.  CO.      62  Post  Street      SAN  FRANCISCO 

Pacific  Coast  Representatives 


RADIO  AMATEURS— HERE  IS  THE  VARIABLE  CONDENSER  YOU 
HAVE  BEEN  LOOKING  FOR— AT  A  PRICE  YOU  CAN  AFFORD  TO  PAY 
The  best  of  materials  and  workmanship.  Bakelite  end  plates. 
Heavy  aluminum  plates  and  accurately  machined  spacers.  Cop- 
per ribbon  connection  to  movable  plates.  Extremely  rigid  con- 
struction. PRICES 

2  Plata  Varniar  $1.85     23  plate,  .0005  m.f.  max.  oapaclty  $3.25 

7  plate.  .0001  m.f.  max.  capacity  2.15      31  plats,  .0007  m.f.  max.  capacity  3.90 

13  plate.  .0002  m.f.  max.  capacity   2.50     43  plats,  .0010  m.f.  max.  capacity  4.75 

17  plats,  .0003  m.f.  max.  capacity   2.85      63  plate,  .0015  m.f.  max.  capacity  6.75 

Include  postage  for  one  pound. 

THE  WIRELESS  SHOP 

A.  J.  Edgcomb 

511  West  Washington  St.,  Los  Angeles,  CaL 


MECHANICAL  DRAWING 

Saconsfultr  Uuaht  by  man.  Learn  to  make  slid  wad 
dfaStais  and  tocom*  a  Mechanical  Draftsman.  Fifty 
cenU  each  le«ion.  pay  ai  you  SO.  No  other  exponas. 
Complete  drawlnc  outfit  rallied  at  tJO.OS  free  with  the 
Comm.  One  hundred  blue-print  lessons.  Will  assist 
yon  to  secure  rood  parlil  position  m*  £\g%  Por 
when  qualified.  Send  for  particular!  IZf  If"  . 
i  sample  lessons.  sjv  ™  LeBOO 

ALBANY  INSTITUTE  MECHANICAL  DRAWING 
Desk  C.  Lock  Bex  84,  Albany.  N.  Y. 


CELLULOID 

SHEETING.  PRINTING.  MOULDING. 

TURNING.  DIE  CUTTING 
EXPERIMENTAL  WORK.  ETC 

NAPIER  BROWNING  CO. 

105  W.  40th  ST.  NEW  YORK  CITY 
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RADIO  MEN 

Make  your  apparatus  up  to  date. 
Indicating  dials  now  available  at  a 
reasonable  price.  These  dials  are 
fine  black  polished  composition  with 
radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant 
white.  Diameter  of  dial  is  3  inches 
and  they  are  3/16  inch  thick.  The 
edge  is  bevelled.  The  hole  in  the 
center  will  pass  8-32  screw  and 
there  are  three  holes  around  the 
center  hole  to  fasten  on  knob. 
These  holes  are  not  shown  in  cut. 
We  can  furnish  dial  alone  or  with 
fine  Bakelite  Knob  mounted.  This 
knob  has  a  set  screw  to  clamp  shaft 
of  instrument  to  which  dial  is  to  be 
applied. 

If  your  dealer  cannot  supply  you 
send  us  his  name  with  your  order. 
Immediate  deliveries. 

Ragisco  Agencies 

A.  H.  Corwin  &  Co. 

4  West  Park  Street  Newark,  N.  J. 


3  Inch  Dial  only  75  cent* 

Postpaid  ' 
3  inch  Dial  with  Knob  mounted.  .  .$1.30 

Postpaid 

Bulletin  No.  1  describing  these  parts 
has  been  sent  to  all  who  sent  for 
our  July  1st  catalogue.  If  you  have 
not  received  our  catalogue  send  5 
cents  in  stamps  for  it  and  get  on 
our  mailing  list  for  future  bulletins 
free. 

For  sale  at  all 


DO  YOU  LIKE  TO  SEE  WHAT  YOU  BUY? 

Don't  buy  blindly.  Come  to  the  busiest  wireless  store  in  New  York  City 
and  see  what  you  are  getting.  It  is  worth  while  to  wait  a  day  if  it  isn't 
convenient  to  stop  in  just  when  you  want  something.  You  can  see  the  best 
apparatus  from  all  the  manufacturers,  de  Forest,  Grebe,  Arnold,  Clapp- 
Eastham,  and  others.  Complete  instruments,  parts— everything  for  the  radio 
experimenter.  Be  sure  to  see  our  transmitting  equipment  before  you  buy 
any  new  apparatus.  If  you  live  away  from  New  York,  send  10c,  for  our 
new  catalog.  Our  service  to  distant  customers  makes  mail  order  buying 
quick  and  easy. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  CO. 

235a  Fulton  Street  New  York  City 


I  THE  BARR 

Mercury -Cup  Wireless  Detector 

The  most  efficient  Detector  on  the  market 
Tested  by  the  United  States  Government  and 
Marconi  Wireless  Telegraph  Co. 

Increases  the  efficiency  of  every  wireless-  receiv- 
ing set  by  making  the  signals  clear,  sharp  and 
distinct. 

Instantly  adjustable  at  a  constant  pressure. 
For  full  information  and  price — write 
The  Barr  Mercury- Cup  Detector,  Dept.  C,  The  Wyoming,  Washington,  D.  C. 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 

Formerly   Haller  Cunningham 
Elec.  Co. 


PERFECTION  TUNERS 

WONDERFUL  RESULTS-UNIQUE  DESIGN 

20^00  Ms— Hook  up  on  bottom.   Involute  colls 
omes  in  on  1st 


— Beat  the  Honeycomb, 
tap— N.S.S.  on  4th. 


XDA- 

Any  aerial — overhead, 
underground  or  loop. 
Size  494  x  4%  x  214. 
Formica  top.  Nickel 
finish.  Weight  2  lbs. 
200  M.  Regenerative 
tuner  same  size  but 
with  tickler  coll  and 
10  taps  P  &  S.  Good 
for  wireless  phone  and 
relay  work.  Every  In- 
strument tested  by  old 
BtE.  Send  for  bulletin. 
DAVENPORT,  IOWA 
$15.00  DELIVERED  TO  YOU 


RUSTLESS  IRON  ALLOYS 

MANY  attempts  have  been  made 
to  obtain  a  rust  proof  iron  or 
steel.  Of  these  some  were 
based  on  the  production  of  a  coating 
of  magnetic  oxide  of  the  metal  itself 
in  a  thin  coating  or  covering.  The 
trouble  with  these  attempts  was  that 
the  coating  would  crack  if  the  metal 
was  bent  or  subjected  to  strains.  Yet 
the  Bowers-Barff  and  similar  processes 
attained  a  considerable  vogue. 

At  the  present  time  efforts  are  di- 
rected more  in  the  direction  of  the  pro- 
duction of  an  alloyed  iron  or  steel  which 
will  resist  rusting.  It  has  been  definite- 
ly found  that  wrought  iron  rusts  with 
comparatively  slowness.  One  of  the 
distinguishing  features  of  wrought  iron 
is  the  presence  in  it  of  a  small  per- 
centage of  slag.  One  theory  is  that  this 
is  what  stops  it  from  succumbing  so 
quickly  to  corrosion.  To  the  writer  a 
better  theory  seems  to  be  that  it  is  the 
absence  of  carbon  that  accounts  for  its 
resistance.  Carbon  and  iron  make  a 
galvanic  couple  or  little  battery  of  par- 
ticle to  particle,  and  this  would  favor 
corrosion. 

The  following  table  gives  the  reactive 
corrosion  of  iron,  steel  and  two  alloys. 
It  will  be  observed  that  the  mild  steel 
resisted  about  as  well  as  the  wrought 
iron,  perhaps  due  to  the  absence  of 
carbon  in  any  quantity.  The  samples 
were  exposed  to  sea-water,  fresh  water 
and  to  the  atmosphere: 

Wrought  Iron  100 

Mild  Steel  103 

3  per  cent  Nickel  Steel   77 

26  per  cent  Nickel  Steel  31 

The  expensive  26%  nickel  alloy  has 
been  used  in  cases  where  the  quantity 
was  so  small  that  the  cost  was  of  little 
import.  It  has  even  been  proposed  to 
use  a  still  richer  nickel  alloy  for  boiler 
tubes;  a  30%  allow  will  outlast  three 
sets  of  boiler  tubes  of  everyday  steel. 
In  scientific  instruments  and  apparatus 
an  alloy  containing  36%  of  nickel  has 
been  used  a  great  deal.  It  expands 
but  little  with  rise  of  temperature,  re- 
sists corrosion  and  is  of  high  strength 
coefficients.  Such  alloys  have  a  field 
for  use  in  torpedo  and  submarine  prac- 
tice. The  last  named  alloy  is  called 
Invar  metal. 

Copper  in  small  quantities  retards 
corrosion.  Less  than  1%  is  all  that 
can  be  present  without  injuring  the 
metal,  unless  a  third  element  is  present, 
and  nickel  has  proved  to  be  the  de- 
sired addition.  With  nickel  present 
more  copper  can  be  added,  the  copper 
can  even  be  taken  as  replacing  some 
of  the  nickel,  and  the  triple  alloy  is 
said  to  be  twenty  times  more  resistant 
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to  sea  water  than  steel.  This  alloy  can 
be  produced  from  the  slag  from  nickel 
smelters;  the  slag  contains  the  three 
metals,  and  from  it  the  alloy  is  pro- 
duced by  reduction  and  refining. 

An  alloy  of  iron  and  chromium,  the 
latter  being  between  10  and  1S%,  is 
also  non-corroding  and  has  received  a 
considerable  degree  of  utilization.  It 
also  resists  corrosion  by  gases,  and  this 
makes  it  available  for  the  valves  in 
gasoline  engines.  It  has  been  used  for 
cutlery  with  great  success.  Care  is  said 
to  be  requisite  in  working  these  steels; 
the  finishing  cuts  should  be  of  little 
depth  and  the  final  surface  should  be 
as  smooth  as  possible.  Annealing  and 
hardening  are  said  to  help  in  retaining 
the  rustless  qualities. 


INDUSTRIAL  USES  OF  . 
TUNGSTEN 

The  metal  tungsten  has  acquired  an 
immense  importance  in  industry.  The 
name  is  Swedish  and  means  "heavy 
stone."  From  20,000  to  25,000  lamp 
filaments  can  be  made  from  a  pound 
of  the  metal.  Its  specific  heat  is  very 
low,  0.03.  It  is  very  difficult  to  fuse, 
requiring  a  temperature  of  3,200*  C. — 
and  is  so  hard  that  it  could  replace 
corundum  as  an  abrasive.  Its  specific 
gravity — 18.5 — is  so  great  that  it  is 
being  thought  of  as  a  substance  for  pro- 
jectiles, including  shrapnel.  It  would 
have  a  long  range  and  a  very  low  tra- 
jectory. It  is  believed  that  the  Ger- 
mans intended  using  it  for  such  pur- 
poses, and  that  the  submarine  the 
Deutschland  took  a  consignment  of  it 
to  Krupps.  The  ore  is  very  scarce  in 
Germany.  There  are  three  principal 
ways  of  making  it.  One  is  to  precipi- 
tate the  hydroxide  from  solution  and 
reduce  with  hydrogen  at  a  high  heat. 
Another  is  to  reduce  it  in  the  electric 
furnace  and  a  third  process  uses  the 
well  known  thermit  reaction.  It  has 
three  times  the  electric  resistance  of 
copper  and  is  50%  stronger  than  iron. 
A  trace  of  carbon  makes  it  brittle.  It 
has  risen  enormously  in  price  and  there 
is  said  to  be  a  regular  "tungsten  fever" 
in  South  America,  presumably  in  the 
same  order  as  the  Texan  "oil  fever." 


BRITISH  OUTPUT  OF 
SHELLS 

In  Great  Britain  during  the  war  200 
million  shells  and  26,430  big  guns  were 
made.  In  one  week  in  August,  1918, 
2,900,000  rounds  were  fired,  and  in  a 
single  day  in  breaking  the  Hindenburg 
line  943,300  shells  were  expended,  the 
weight  was  40,000  tons.  The  factories 
which  turned  out  these  great  quantities 
of  war  materials  are  making  all  sorts 
of  products,  from  tool  work  to  me- 
chanical toys  and  are  repairing  trams 
and  doing  weaving,  dyeing  and  finish- 
ing. 


UNIVERSAL  RADIO  APPARATUS 

Has  Put  the  Highest  Developments  of  Radio  Engineering  Within 
the  Means  and  Experience  of  Every  Experimenter.  There  is  a 
Universal  Set  Suited  to  Your  Knowledge  and  Pocketbook. 

The  beginners,  the  ad- 
vanced students,  and  those 
who  use  radio  in  connection 
with  their  business,  all  find, 
in  the  Universal  line,  the 
right  equipment  for  their 
needs. 

Type  UM3  is  the  receiver 
for  general  spark  reception 
from  200  to  2,500  meters. 
It  is  offered  particularly  to 
experimenters  who  require 
the  best,  without  the  price 
UM  J  COMPLETE  RECEIVER,  *f»M  wnich  the  quality  indicates. 

Jewelers  will  find  the  UM3  receiver  ideal  for  copying  Arlington  time 
signals.   Only  a  single  wire  antenna  is  needed  with  this  set. 

Other  receivers  for  short  wave  work,  damped  waves,  and  long  wave  undamped 
reception  are  described  in  the  Universal  catalog.  A  2-cent  stamp  will  bring  you  a 
number  of  surprises  in  the  new  line  of  Universal  equipment.  See  this  catalog 
before  you  buy  your  apparatus. 

UNIVERSAL  RADIO  MANUFACTURING  CORP. 

DEPT.  K.  ELM  IRA,  N.  Y. 


POSITIONS  GUARANTEED 

TO  EVERY  GRADUATE  OF  OUR  SCHOOL 
By  FOUR  LARGEST  RADIO  CONCERNS 

$125  per  MONTH  PLUS  ALL  EXPENSES 

MODERN  EQUIPMENT— SPECIAL  SHORT  COURSE 
INDIVIDUAL  INSTRUCTION 
FINEST  STAFF  OF  TEACHERS  AVAILABLE 
DORMITORY— SWIMMING  POOL 

CALL  OR  WRITE  FOR  ILLUSTRATED  BOOKLET 

Y.  M.  C.  A.  RADIO  SCHOOL 

Department  R 

159  East  86th  St  New  York,  N.  Y. 

"BEST  RADIO  SCHOOL  IN  THE  EAST' 


/"»    •  _  I  _£  RADIO  RECEIVING 

Catalog  or  apparatus 

MADE  BY  THE  PIONEER  COMPANY  OF 
THE  PACIFIC  COAST.  SEND  IN  A  2- 
CENT  STAMP  AT  ONCE 

AudloTron  Sales  Company 
Lick  Building  Sn  Francisco 


15  Cells-Standard  B-Battery-22.5  Volts 
Signal  Corps,  U.  S.  Army  for  Vacuum  Tubes 
TYfE  BA-J 

Full;  Guaranteed— Worth  $1.60— our  price  $1.00  post- 
paid. State  your  wants  In  Wireless  BeoelTlng  and 
Sending  apparatus.  We  will  Quote  you  very  reason- 
able prioet. 

THE  H.  S.  WIRELESS  CO. 
164  Ron  Street  Brooklyn,  N. 


Y. 
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Buy  the  Best  When  You  Buy 


■.J 


THE  BEST  COSTS  YOU  LESS  WHEN 
YOU  BUY  FROM  US. 

This  200  to  2500  meter  loose  coupler  costs 
$18.00.  You  cannot  buy  a  better  instru- 
ment if  you  pay  more. 

RADIO  EQUIPMENT  CO. 

630V  Washington  St.  Boston,  " 


New  Catalog 
of 


Radio 

Apparatus 


Quality  Apparatus 
Attractive  Prices 

Send  for  Catalog  No.  6045E  Today 


t  Sears. Roebuck  and  Co  Chicago 


RADIO  APPARATUS 

on  the 

INSTALLMENT  PLAN 

Full  particulars  a-:d  the  ItVA  BULLETIN  each  month 
aeot  on  receipt  of  ten  cents — stamps  or  coin. 

J.  DONALD  VANDERCOOK 

LOMBARD       box  442  ILLINOIS 


Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 

The  Practice  Bet  comprise*  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzxer.  one  cell  Bad  Seal  Dry  Battery,  and  four 
feet  of  green  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated 
binding  posts  are  so  connected  that  the  set  may 
be  used  for  fire  different  purposes. 
List  No.  Price 
342   Telegraph  Practice  Bet,  with  Battery 

and  Cord  $3M 

Weliks  4  lbs.  packed. 
Price  does  net  Inelude  postal*. 

MESCO  COMBINATION  PRACTICE  SET 

For  Learning  the  More*  and  Continental  Visual  and  Audible  Code* 

This  ouUU  Is  the  only  reliable  Instrument 
which  will  enable  students  to  become  proficient 
operators  In  the  D.  8.  Naval  Service,  because  It 
Is  equipped  with  a  buzzer  and  miniature  lamp 
enabling  the  user  to  master  both  the  visual  and 
audible  signals  quickly, 
list  No.  52— Practice  Set  wltk  Red  Seal 

Battery  aid  Cord  .... 

Weight  4  Ike.  packed. 

Price  dose  net  lactase  I 


MESCO  RADIO  BUZZER 


Tins  boner  mshitslns  a  constant  not*  and  Is  i 
exciter  for  ahocMnl  wan 
are  required. 

It  eanatsts  of  practically  a  dosed  olreult  field  of  low 
ha rlns  a  steal  armature  to  which  is  riveted  s  strap  eupportlnf  a 
movable  coniact.  The  armature  tension  is  sdjastshls  by  miens  of  a 
screw  with  a  milled  bead  Isn*  enough  to  be  eaatlj  and  permanently 
adjusted  with  the  fingers  The  stationary  contact  Is  adjusted  br 
means  of  a  similar  screw.  The  magnet  coils  ere  connected  In  series 
with  a  total  D.  C.  resistance  of  S.9  ohms.  Shunted  across  these  eoUs 
Is  a  resistance  bavins  a  D.  C  value  of  S  ohms.  This 

"    break  on  o 


all  ■parkin*  each  ss  < 


st  the  I 


i  ordlnsry  radio 


lis  enerey  saved  thereby  Is  transferred  into  say  osoU- 
eoaneotod  to  it,  the  result  betas  that  this  busser  as 
constructed  radiates  five  times  more  enersy  than  any  other  — ***»»f 
Contacts  are  of  taenia*  pUUnnas,  which  Is 

-       -------    --  -iss  u>  r 


In.   The  cap  is  attached  to  the  base  by  a  bayonet  joint. 


Prise 
..t2M 


Wo  carry  a  large  and  complete  line  of  Standard  Wireless  Material  recognized 
by  experts  as  such  with  competent  experienced  wireless  attendants  in  charge 

Send  for  the  New  Edition  of  Our  Catalog  K28 

It  la  pocket  sue,  contains  BM  pases,  with  over  1,00*  UlaatratSous.  and  describee  In  plain,  clear  lasts**** 

-  about  Bella.  Push  Buttons.  Bsttenea,  --■      —  —  -■  —   «.  "-- —  —  -   --     -  - 


Telegraph  MsieruV^meotrl  *'**r  l4nfn*** 
and~lTre  Alarms  Contrivances.  Ineotrto'  CVE  Befis.  Eleotrie  Alarm ''Solas.  Medical  Batteriee.^afotor^Beel 
Horns,  Maotiloeliy  Heated  Apparatus,  Battery  Connectors.  Switches.  Battery  Quaes,  Wireless  Taierraph 
Instruments.  Itnltton  Supplies,  eta. 

Manhattan  Electrical  Supply  Co.,  Inc. 

NBW  tOKK:  If  Park  Place 
CHICAGO:  114  &  Wells  St. 


BBANC 
ST.  LOUIS:  11M  Fins  St. 


US  W.  txod  St..  It!  W.  ISHh  at. 


EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 

3 

HOW  TO  MAKE  AND 
USE  A  SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND 
BRAZING 

5 

RADIO  HOOK-UPS 
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SCIENCE  NOTES 

The  Pratt  and  Whitney  Co.  has  been 
producing  gauge  blocks  which  are  tested 
for  accuracy  to  one  millionth  of  an  inch. 
There  are  two  things  to  be  tried,  one 
is  the  flatness  of  the  face  and  the  other 
is  the  thickness  of  the  block  and  paral- 
lelism of  the  faces.  A  plate  of  glass 
placed  on  the  surface  will  show  inter- 
ference bands  of  color.  If  the  band  is 
curved  it  indicates  an  error  in  the  block 
of  one  half  a  wave  length  of  the  light 
employed  if  its  curvature  is  equal  to  its 
own  width.  If  the  green  ray  of  the 
mercury  vapor  lamp  is  used  the  wave 
length  would  be  .0000215  inch;  as  it 
is  a  simple  matter  to  read  to  one-tenth 
the  width  of  the  band,  the  reading  will 
disclose  the  error  of  one-millionth  of 
an  inch.  To  test  the  parallelism  of 
the  faces  two  blocks  are  placed  close 
together  and  the  plate  rests  on  both. 
Regularity  of  the  lines  indicates  identi- 
ty of  the  blocks.  The  method  is  due 
to  W.  E.  Hoke  of  St.  Louis. 


Attention  is  being  given  to  the  use 
of  pulverized  coal,  and  in  the  United 
States  12  million  tons  are  pulverized 
per  annum.  In  reheating  steel  in  a 
furnace  having  an  output  of  168  tons 
per  day  there  was  a  saving  of  2% 
owing  to  the  fact  that  with  pulverized 
fuel  the  steel  scaled  very  little.  The 
reason  is  that  the  air  is  kept  down  to  a 
much  lower  percentage  than  is  possible 
with  full  size  coal.  One  ton  of  steel 
can  be  melted  with  one-fifth  of  a  ton  of 
fuel.  In  the  electric  furnace  the  effi- 
ciency is  35%,  in  the  producer  gas 
furnace  48%,  with  pulverized  fuel 
55%.  Fine  grinding  is  essential  and 
the  coal  after  it  is  pulverized  must  be 
dried. 


Where  wood  beams  are  to  be  bolted 
together  in  Sweden  a  corrugated  washer 
is  being  used.  It  is  l/16th  inch  thick 
and  the  corrugations  are  9/3  2nd  inch 
deep.  It  is  placed  between  the  surfaces 
and  the  pieces  are  drawn  together  by  a 
bolt  with  flat  outside  washers.  The 
grip  is  given  by  the  corrugated  washer 
which  imbeds  itself  in  the  wood  under 
the  pressure.  No  knots  must  come  in 
the  way;  if  present  they  must  be  re- 
moved. The  joint  is  made  twice  as 
strong  by  this  simple  arrangement. 


In  France  steel  belts  working  on 
magnetic  pulleys  have  been  tried.  The 
wheels  are  magnetized  by  helicoidal 
coils  of  wire.  One-inch  width  of  belt 
will  transmit  as  high  as  800  horse- 
power. They  can  be  speeded  up  to 
18,000  feet  per  minute.  They  are  the 
subject  of  a  French  patent. 


TWO  STEP  AMPLIFIER 

TYPE  TRIODE-B 

This  amplifier  is  a  compact  unit  of  the  re- 
sonance low  frequency  type,  and  provides 
a  maximum  of  amplification. 

Its  compactness,  simplicity  and  efficiency 
render  it  an  attractive  investment  to  the  pro- 
gressive radio  experimenter.  The  design  of 
this  instrument  is  such  that  it  will  not 
•squeal,"  "roar,"  "fry. "  or  "howl." 


IMMEDIATE  DELIVERY 

Particular*  and  price  on  application. 


THE  EATON  OSCILLATOR 

FOR  EXPERIMENTERS 

Designed  to  transform  receiv- 
ing circuits  to  receive  arc  and 
other  undamped  signals. 

This  instrument  used  in  con- 
junction with  a  loose  coupler  or 
equivalent  tuning  inductance,  a 
vacuum  tube,  and  a  single  vari- 
able condenser,  constitutes  a 
complete  system  for  receiving 
undamped  signals-.  It  requires 
no  adjustments  of  any  kind  and 
yet  will  oscillate  over  a  wave 
length  range  of  200  to  25,000 
meters. 

The  simplest  and  cheapest  way 
of  receiving  undamped  signals.  PRICE  $14.90. 

WIRELESS  SPECIALTY  APPARATUS  COMPANY 

Engineer;  Designer!,  Manufacturers  BOSTON,  MASS.,  U.  S.  A. 


Special  For  This  Month 

New  type  Variable  Condenser.  Low  high  frequency- 
resistance.  Mounted  in  seamless  satin  finish  nickeled  case. 
Bureau  Standards  scale.  Furnished  with  calibrated  curve, 
thus  making  excellent  wave-meter  when  used  in  conjunc- 
tion with  our  calibrated  inductance  units  $10.00 

Same  condenser,  unmounted,  for  panel  use  7.00 

Copper  foil,  mica  dielectric  Stopping  Condenser   1.50 

Navy  Type  copper  plated  Leyden  Jars  for  your  Transmitting 

Set,  .002  mf   8.00 

Send  for  descriptive  literature  on  latest  type  Receiving  Cabinets, 
calibrated  inductance  units  in  both  Litz  and  solid  wire,  parts,  etc. 

THE  COLIN  B.  KENNEDY  COMPANY 

Special  Radio  and  Electrical  Apparatus 
140  SECOND  STREET— Phone  Kearny  5980  SAN  FRANCISCO,  CAL. 


WILCOX  PANEL  SWITCH 

I  ft  Is.  Radius        "The  Btmt"        postpaid  Price 

Complete  Switch,  polished  brass  finish   50o 

Complete  Switch,  nickel  plated  finish   600 

Knob,  turned  and  polished   25c 

Switch  points,  brass  finish   2« 

Switch  pointe,  nickel  i 


VARIOMETER  PARTS 

Turned  from  hardwood.  Set  as  shown  consisting 
of  stator  (two  parts),  rotor  and  form  for  wtndlnji 

colls  Postpaid  J2.50 

Size  of  stator  5-H"  sq. 
Other  sizes  made  to  order. 
BET  NO.  TWO  contains  all  parts  for  the  raxl- 
ometer  Including;  the  aboro  and  knob,  scale, 
pointer,  shaft,   binding  posts,   wire  and  In- 
structions Tor  assembly  Postpaid  $5.00 

The  Wilcox  Laboratories 

^  Lansing  Dept.  P  Michigan 
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SCIENCE  NOTES 

It  is  estimated  that  in  Germany 
during  1918  95  million  pounds  of 
paper  yams  were  made,  yet  it  is  not 
believed  that  a  substitute  for  cotton  is 
even  in  sight.  Home  grown  fibres  for 
cloth  are  believed  to  have  been  largely 
a  bluff.  To  make  paper  yarn  narrow 
bands  of  paper  were  twined  in  a  ma- 
chine at  the  rate  of  5,uU0  to  6,000  turns 
were  minute,  and  v> . :  t  treated  with  a 
special  glue  made  water  proof  with 
formaldehyde.  Such  yarns  stood  twen- 
ty-four hours  immersion  in  water.  The 
yarn  was  available  as  a  jute  substitute 
for  bags  and  the  like.  The  writer  re- 
members a  time  when  paper  twine  was 
in  somewhat  limited  use  in  this  country. 


The  purification  of  the  water  of  the 
Thames  is  being  accomplished  with  con- 
siderable success  by  chlorination.  A 
quantity  of  0.44  parts  of  available 
chlorine  in  one  million  parts  of  the 
water  to  be  purified  is  sufficient.  This 
requires  13.33  lbs.  of  33%  bleaching 
powder  per  million  gallons.  Sometimes 
super-chlorination  is  employed,  liquid 
chlorine  being  used  to  make  a  solution 
which  is  added  in  greater  quantity  than 
in  the  first  process,  and  after  it  has 
reacted  and  done  its  work  sulphurous 
acid  is  added  to  destroy  the  excess  of 
chlorine. 


In  England  some  attention  is  being 
given  to  the  possibility  of  using  a  mix- 
ture of  benzol  and  alcohol  for  motors. 
A  mixture  of  75%  alcohol  and  25% 
benzol  is  reported  as  working  perfectly. 
The  production  per  annum  in  that 
country  of  benzol  is  44  million  gallons 
per  annum,  but  it  is  claimed  that  the 
output  could  be'  brought  up  to  the  vol- 
ume of  all  the  gasoline  now  imported. 
A  tree,  the  mahwa  tree,  is  reported  from 
the  Deccan  in  India,  whose  dried 
flowers  yield  70  gallons  of  95%  alcohol 
per  ton,  which  is  five  times  the  yield 
of  potatoes. 


Experiments  with  acetylene  in  ex- 
plosion motors  have  given  the  following 
results:  If  the  gas  was  taken  directly 
from  a  generator  it  was  found  that  2% 
lbs.  of  carbide  went  about  as  far  as  1}4 
pints  of  gasoline.  In  France  eight  dif- 
ferent concerns  carried  out  experiments. 
The  2%  lbs.  of  carbide  were  taken  as 
giving  one  horse-power  hour. 


A  new  tap  is  described  in  a  contem- 
porary, which  is  provided  with  spiral 
grooves,  which  operate  to  keep  the  tap 
clear  of  chips.  It  presents  the  exact 
appearance  of  a  threaded  twist  drill, 
and  should  operate  extremely  well  in 
freeing  itself  when  cutting  a  thread. 


Special  Sale  of  U.  5.  Army 
Hot- Wire  Ammeters 

Imagine  the  increase  in  transmitting  range  one  of  these  highly 
efficient  Roller-Smith  Hot-Wire  Ammeters  will  bring  you.  A 
sharp  wave,  with  maximum  energy  on  one  hump  under  all 
weather  conditions;  rapid  adjustment  to  various  wavelengths; 
increase  or  reduction  of  energy  to  work  a  certain  station, — these 
are  some  of  the  advantages  that  can  be  yours. 

Regularly  $13 — Our  Special  Price  $7 

These  Ammeters  are  of  the  flush  type  and  were  made  for  the  U.  S.  Army  Air  Service 
for  use  on  fighting  planes.  The  Armistice  brought  a  cancellation  of  airplane  contracts 
and  these  Ammeters  could  not  be  used.  Each  has  passed  the  exacting  Government  tests 
and  is  in  perfect  condition.  They  have  not  been  removed  from  their  original  cartons 
and  are  now  ready  for  immediate  shipment 

The  scale  reading  is:  0-2.S  Amperes.   Shunt  giving  double  or  triple  this  range,  75c  extra. 

Only  by  buying  a  large  quantity  of  these  Ammeters  are  we  able  to  sell  them  at  almost 
half  the  usual  price.  This  is  your  opportunity  to  procure  at  an  unusual  bargain  a  standard 
U.  S.  Army  Air  Service  Hot-Wire  Ammeter.  The  supply  is  limited.  Better  get  in  on 
this  today  as  there  is  a  great  demand  for  these  instruments.  Remit  by  check  or  money- 
order.    Dealers  write  us,  we  have  an  attractive  proposition  for  you. 

A.  H.  GREBE  &  Co.  71  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


POROX  STORAGE  CELLS  FOR 

MODELS,  ELECTRICAL,  AND  RADIO  APPARATUS 

Porox  Storage  Batteries  are  made  up  of  separate  2-volt  cells  in 
PY-RA-LIN  jars,  designed  for  high  efficiency,  low  weight,  and  long 
life  They  are  lighter,  more  powerful,  last  longer,  and  cost  less 
than  dry  cells.  Can  be  charged  at  home.  Porox  Cells  are  designed 
for  the  requirements  of  the 

MODEL  MAKER  AND  EXPERIMENTER 

2  volts,  10  mnp.-hrs.,  3  x  1*4  x  4Vi  fan.  S.7S 
2  volte,  IS  amp.-hra.,  3  x  2%  x  4V4  fas.  4-80 
2  volte,  IS  amp.-hrs.,  3x1%  x  6  Ins.. .  4*0 
2  volte,  25  amp.-hrs.,  3  X  2%  X  S  fas.. .  tVJO 

Any  number  of  cell*  put  together  for 
any  required  voltage.  Batteries  are 
also  furnished  in  oak  cases  for  ignition 
and  lighting.' 

ALBERT  MULLER, 
8758  Queens  Boulevard, 

JAMAICA,  LONG  ISLAND,  N.  Y. 


NOW  35cts  EACH 


MODEL  LIBRARY  SERIES 

The  Study  st  Eleotrlelty  for  Beginners. 
Dry  Batteries,  How  to  Make  Them. 
Electrical  Circuits  aod  Diagrams.  Part  I. 
Elactrlo  Belli,  Annunolatsrs  sad  Alarm. 
Madera  Primary  Batteries. 
Experimental  with  Induction  Cells. 
Eleotrlo  Gas  Igniting  Asperates. 
Small  Accumulators,  How  to  Make  and  Use. 
Model  Steam  Engine  Design. 
Practloal  Electrics. 

Invention!,  Hew  to  Protect  and  Sell  Them. 

Woodwork  Joints.  How  to  Make  aad  Use. 

The  Fireman's  Guide  to  the  Care  of  Boilers. 

The  Slide  Valve  Simply  Explained. 

The  Magneto  Telephone. 

The  Corliss  Engine  and  Its  Management. 

Making  Wireless  Outfits. 

Wireless  Telephone  Construction. 

The  Wlmshurat  Msehlnc,  Hew  to  Make  It 

Simple  Experiments  In  Static  Electricity. 

Small  Electrical  Measuring  Instruments. 

Electrical  Circuits  and  Diagrams,  Part  2. 

Induction  Cells,  Hew  to  Make  Them. 

Model  Vaudeville  Theatres 

Alternating  Current!.  Simply  Explained. 

How  to  Build  a  20  foot  Bl-plane  Glider. 

A  B  c  of  the  Steam  Engine. 

Simple  Soldering,  Hard  and  Soft 

Telegraphy  for  Beginners.  .  , 

Low  Voltage  Llghflng  with  Storage  Batteries. 

House  Wiring  for  Electric  Light 

Magnets  and  Magnetism. 

Small  Windmills  and  Hew  to  Make  Them. 

Collin's  Wireless  Plans.  Part  I. 

Collin's  Wireless  Plans,  Part  2. 

In  paper  covers.  Price  35c  each  post  paid. 


SPON  &  CHAMBERLAIN 

Publishers  of  Technical  Books 
120-122  Liberty  Street      :  New  York 


DO  YOU  KNOW 

the  latest  developments  In  radio?  Circuits, 
vacuum  tubes,  loops,  ground  antennas,  ampli- 
fiers, transmitters  f  We  can  furnish  the  in- 
formation you  desire,  on  any  phase  of  radio 
communication.  Three  questions  for  one  dollar. 

CAPITAL  RADIO  LABORATORIES 
Braokland  Washington,  D.  C. 


INEXPENSIVE  BOOKS  FOR  THE 
EVERYDAY  PRACTICAL  ELECTRICIAN 

Wiring  a  House 

By  Hexbkxt  Putt.  Shows  a  house  already 
built;  tells  just  how  to  start  about  wiring 
it;  where  to  begin;  what  wire  to  use;  how 
to  run  it  according  to  insurance  rules;  in 
fact,  just  the  information  you  need.  Direc- 
tions apply  equally  to  a  shop.  Fourth 
edition.  Price,  35  cants 

Electric  Bells 

By  M.  B.  Sleeps*.  A  complete  treatise 
for  the  practical  worker  in  installing,  oper- 
ating and  testing  bell  circuits,  burglar 
alarms,  thermostats  and  other  apparatus 
used  with  electric  bells.  Both  the  electri- 
cian ana  the  experimenter  will  6nd  in  this 
book  new  material  which  is  essential  in 
their  work.     124  pages.    Fully  illustrated. 

t  Price,  60  cento 

NORMAN  W.  HENLEY  PUBLISHING  CO. 
Dept.  EE  2  Weal  45U>  Street,  New  Terk 
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SCIENCE  NOTES 

Mr.  W.  R.  Gregg  of  the  Weather 
Bureau  Service  from  the  records  of  past 
years  has  investigated  the  weather  con- 
ditions on  the  trans-Atlantic  air  routes. 
The  best  western-bound  routes  he  finds 
to  be  these  three:  1.  Scotland,  Iceland, 
Greenland,  Labrador.  2.  Portugal, 
West  Indies.  3.  Africa  near  Cape 
Verde,  Brazil.  For  east-bound  flights 
the  two  already  successfully  taken  he 
considers  the  best  Consulting  records 
he  found  that  May  might  average  11 
favorable  days  for  the  Newfoundland- 
Portugal  route,  and  12  such  days  for 
the  Newfoundland-Ireland  route.  For 
the  return  over  the  same  routes  only  2 
good  days  could  be  looked  for.  In 
June,  the  good  days  were  about  half 
as  many.  In  July,  1906,  there  were 
28  good  days — in  July,  1907,  there 
were  only  4.  He  considers  that  in  the 
present  state  of  the  art  favorable  weath- 
er is  essential,  and  that  the  western 
journey  conditions  are  seldom  favorable. 
He  finds  little  difference  between  sum- 
mer and  winter  conditions. 


A  reinforced  concrete  ferry  boat  re- 
cently met  with  an  accident  in  launch- 
ing at  a  shipyard  in  India,  when  it  fell 
six  feet,  and  had  a  number  of  holes 
made  in  it  as  it  struck  the  surface  be- 
neath. The  sides  were  three  inches 
thick.  The  holes  were  patched  up  and 
the  boat  was  found  to  be  as  good  as 
ever.  Recently  an  ocean-going  concrete 
ship  went  ashore  but  was  got  off  and 
proceeded  on  her  journey  apparently 
uninjured. 

In  France  sources  of  helium  have 
been  found  in  some  of  the  thermal 
springs.  The  gas  from  Maizieres  con- 
tains 5%  to  6% — that  from  Sautenay 
as  much  as  10%  and  Bourbon  Lancy 
2%.  The  latter  is  about  the  maximum 
found  in  natural  gas  in  this  country. 
It  is  believed  that  the  Norton  process 
will  greatly  reduce  the  cost  of  manu- 
facture compared  with  the  Linde  and 
Claude  processes. 


Metallic  glucinum  alloyed  with  1% 
to  5%  of  aluminum  is  said  to  be  su- 
perior in  many  respects  to  pure  alumi- 
num, being  of  better  mechanical  prop- 
erties and  also  lighter.  Glucinum  is 
found  as  a  constituted  of  the  mineral 
beryl,  which  in  its  precious  variety  is 
the  emerald. 


Selenium  is  stated  to  be  a  better  vul- 
canizer  for  india  rubber  than  sulphur. 
The  operation  takes  more  time,  about 
twice  as  long;  0.3%  to  0.5%  of  nitro- 
phenol  is  used  as  an  accelerator.  Seleni- 
um is  found  in  some  quantity  in  the 
Argentine  Republic. 


■  ■  ■> 
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Radio  Developments.  Vacuum  Tube* 
Regenerative  ReaervinR,  Loop  Aerial*; 
Relaying.  Operating  Department  Work 
aU  A.  R  R  L  New,  Hurrmrouj  Stories 
by  The  CHd  Mao  All  UicHe  and  many 
mora  arc  -bir'iuled  m  QST. 


•  SPECIAL  TRIAL  01 

Regular  pnee  $1.50  per  year.  1,5  c*nb>* 
p«  copy.  Introductory  rale/  9-month* 
atbscriptton  for  $  I  and  attached  covpon. 


RETURN  COUPON 

American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $1 
tion  to  QST  for  9 


pleaae  enter  my  trial 


B"  (storage)  BATTERIES 

(INEXPENSIVE — DURABLE — EFFICIENT) 
These  batteries  are  a  modification  of  the  well- 
known  "Marcuson"  Potential  Batteries,  which 
have  been  the  standard  for  over  ten  years. 

E.  MARCUSON 


70  CORTLANDT  ST. 


NEW  YORK,  N.  Y. 


ASK  ANYONE  WHO  H  *     '     i  l>  I  I  -' 

SAID  DENVER,  COL.,  to 
VALLEY  STREAM,  L.I. 

One  of  our  most  enthusiastic  cus- 
tomers communicates  by  wireless 
from  his  home  in  Denver  to  a 
friend  on  Long  Island.  He  uses  a 
Brandts  Headset — after  exhaustive 
tests  and  comparisons.  (Name  on 
Request.) 

BR  ANDES  WIRELESS 
HEADSET 


"Superior".  2000  ohms,  $7 

1«p  I  a  I  Test  out  Brandts  Wireless 
Receivers  against  any  other 
OFFER  *n<*ke.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The 
two  diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts  and  experts  abroad; 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  Ac  FOR  CATALOGUE  M 

CBRANDES,  2^iSi3 

INC.  QtfabfM  M 

WIRELESS  RECEIVER  SPECIALISTS 


Learn 
By  Doing 

Every  phase  of  all 
branches  of 


ELECTRICITY 

taught  by 

Actual  Practice 

In  America's  foremost  and  oldest 
institution  for  trade  training. 

No  Books  Used 

Individual  Instruction. 
Start  Any  Day 

Write  for  FREE  64-page  catalog 

The  NEW  YORK  ELECTRICAL  SCHOOL 

36  West  17th  Street  New  York  City 


Be  sure  and  Read  the  Announcement  of  Everyday  Engineering 
Series  of  Informative  Hand  Books  on  Pages  156-157. 
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BO*  NEW  MOTORS 

FACTORY  GUARANTEED  -  ALL  SIZES  -  IN  ORIGINAL  BOXES  i 


BB^_Your  Opportunity  sat; 


Single  Phase  Motors 

110-ttO  volts.  A.  Cm  OOrycle. 
1800  R  P.  M  with  pullry 

1 4  SftftSW^  $24-50 
1/2  l&XRXT.  $38-50 
i/i  &SS£g  $46-50 
iKaW  $67-50 

I  ISSSiL  $124-50 
5  !Li'JJ,i2J*Ji»  $164*50 


Suirible  for  ..II  lighting 
H  ChargiDK 
and  I'nwrr  R*<|iiirrm<-nt*. 

!..«..  ii  $16.50 
ii«*m-».$21.00 
«,.n,  i...  $24.50 
iu  .,r,»t.  $24.50 
« ..in  it  ■«>  $38.50 

lllntllni  $38.50 
II  ••In.  »  $58.50 

m.rtui...  $58.50 
$85.00 


Polyphase  Motors 

2  and  :i  ph.%*.  A  C,  «0v, 
Mr.  1 7 AO  RPM.romplrtr 
with  base  and  ptillt-y 

i^  m.  t.  .  $42-50 
iu-  $59-50 

ia.it  •  $72-50 
>H.r.  -  $84-50 

>«  $102-50 

I  N.  P.  Will  v«l.  IW 

la 


.  Outfits 

To  opcratr  on  A  C.  00  ryr\t.  phai 


"VaifcSJ*  ""**•  $40-0° 
■■r*        *  •*  $gg.50 

",.-.m.!-i-.;.;-'i?..?»-.  $75.00 

H  ••Hi,  ail  met  tanttfeesrt  -    "f  f  «_/ 

iii .•in* c  us .iin, ii oin  $85-00 

$110-00 

$125-oo 


III  nttLC.  IH.ilh. 
TtBUlrtll 


W»HIHG  MSCHINEMOIOm 

75 

EACH 


!19; 


MONEY  BACK 

SHIPPING  TERMS:  %,tu  inn 
CHAS.  H.  JOHNSTON,  Box  10,  West  Fnd,  Pittsburgh,  Pi 


OUARANTTE 
it  retairtd  sa  ill  •rotrt  Bitieet  C.  0.  D.  ij 
vita  111  af  ladi*t  itttcata  kT  frcifll 
1ST  R  I  HI'  TI.  R 


Genuine  Armstrong 
Stocks  and  Dies 


V.ARMSTROVc 


ewDoCFomr,  con* 


Great  care  should  be  exerelaad  Id 
the  selection  of  stocks  and  dies. 
Work  of  quality  demands  quality 
tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  quality  tools.  Made  at  the 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de 
pendable  and  accurate  tools  of 
constant  service. 

Send  direct  to  ns  If  your  dealer 
cannot  supply  you. 

Dtmipti*  CmuUog  m  Ktituit 

The  Armstrong  Manufacturing  C« 

701   Knowlton  Start     Bridgeport,  Cam. 


THE  EXPERIMENTER'S  SHOP 


SHOP  TOOLS  and  EQUIPMENT 

Rough  and  machined  castings  for  6"  lath* 
DESIGNS  FOR  MODEL  BOATS 

Drawings  of  famous  ML-80  British  Destroyer 

Send  stamp  for  catalog 
HUHN  MFG.  CO..  U2  El"  St,  ARLINGTON,  N.  J. 


PREVENT 
Pat  the 
where  it 


f  WASTE 
Grease 
is  Needed 


THE  BRIDGEPORT 


Cup 


This  cup  will  squirt  more  grease  than  any 
cup  of  the  same  size  made. 
Equip  your  machine,  auto  or  boat  with  this 
new  type  of  grease  cup,  one  that  does  not 
leak,  that  cannot  be  cross-threaded  and  that 
forces  the  grease  to  the  bearing  points. 
The  cleanest  Grease  Cup  made. 

Send  for  Circular  and  Price  LUt 

THE  GARRISON  COMPANY 

348  George  St.       Bridgeport,  Conn. 


Protect  Good  Tools 

Keep  them  safe  from 
1 1 meks.  bangs,  rust — yi 
handy  and  all  together 
The  New  Utility  Ctawt 
illufttrated  Is  for  auras 
and  home  use,  for  mi 
chlnfsts,  tool  makers 
masons,  carpenters,  re 
pairmen,  etc. 

19  Stylet  and  Sizes 

Write  for  Catalog. 
Prices  and  name 
nearest  dealer.  Ask 
about  "Satisfaction 
or  Money  -  Back" 
Guarantee.  If  no 
dealer  near  you. 
write  for  speciaJ 
offer. 

UNION  TOOL 
CHEST  CO.,  Inc. 

34   Mill  Stry*t  Roch 


To  Fasten  Linoleum  on  Iron  Stairs 

USE  a  mixture  of  glue,  isinglass  and 
dextrin,  which  dissolved  in  water 
and  heated,  is  given  an  admixture  of 
turpentine.  The  strips  pasted  down 
must  be  weighted  with  boards  and  brick 
on  top  until  the  adhesive  agent  has  har- 
dened. Soak  three  parts  of  glue  in  8 
parts  water,  and  part  hydrochloric 
acid  and  }i  part  zinc  vitrei  and  let  this 
mixture  boil  several  hours.  Coat  the 
floor  and  the  back'  of  the  linoleum  with 
this,  press  the  linoleum  down  uniformly 
and  firmly  and  weight  it  for  some  time. 


Cutlers'  Cement  for  Fixing  Knife  and 
Fork  Blade  Tangs  In  Handles 

Formula  1 

Pounds 

Rosin   4 

Beeswax    1 

Plaster  of  Paris  or  Brickdust. .  1 

Formula  2 

Pitch   S 

Wood  Ashes   1 

Tallow   1 

Formula  3 
Resin,  12;  sulphur  flowers,  3;  iron 
filings,  5.  Melt  together,  fill  the  handle 
with  hot,  and  insert  the  instrument. 

Formula  4 

Rosin  600 

Sulphur   ISO 

Iron  Filings   250 

Pour  the  mixture,  hot,  into  the  open- 
ing of  the  heated  handle  and  shove  in 
the  knife  likewise  heated. 


In  the  siege  of  Paris  in  1871,  64  bal- 
loons left  the  city  to  effect  communica- 
tion with  the  outer  world.  Of  these  57 
were  successful;  they  carried  155  peo- 
ple, 9  tons  of  dispatches  and  3  million 
letters.  To  get  answers  back  homing 
pigeons  were  carried  on  the  balloons, 
and  these  brought  back  letters  photo- 
graphed down  to  miniature  size.  A  soli- 
tary battle  of  German  and  French  bal- 
loons is  chronicled;  the  Frenchman 
won. 


A  curious  and  interesting  feature  of 
the  electric  iron  ore  reducing  furnace 
has  been  recently  noted.  The  electric 
heat  operates  to  reduce  the  iron  at  the 
expense  of  the  carbon  of  the  fuel;  as  the 
electricity  supplies  the  heat  no  air  is 
blown  in  as  is  the  case  with  the  blast 
furnace,  so  that  only  one-eighth  the 
volume  of  gases  is  generated  as  in  the 
blast  furnace,  but  owing  to  the  small 
amount  of  nitrogen  and  carbonic  acid 
gas,  one  or  both,  the  calorific  value  of 
the  escaping  gas  is  three  times  as  great 
as  that  from  the  blast  furnace. 
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The  Burgess 
BLUE  BOOK 

For  Practical  Men  and 
Electrical  Students 

I  haw  pnvarad  a  stakst-sbs  asjs  sask  sisa- 
•tally  for  tk*  snutlnl  ■•■  as*  ts»u  wa*  an 
taalai  ■*  taw  ttaay  at  stostrMtt.  ,  It  ••atalM 
irawTaaa  »•  alaaraau  at  alaiWaal  « •<*!•*> 
aa«  csaasctfoa*.  aaar  taw  kaaSrs*  lanaalat  tar 
oalaalatlaaa.  «>•  araMsau  warUa1  »at  akawlai 
kaw  tka  fanaulaa  an  aaad.  Tata  data  la  takra 
frwa  my  aaraaaaJ  aata  kssk,  wklek  waa  »•*• 
wklkt  aa  aWaraat  Uaas  at  war*,  aad  rt  will  ka 
faaaa  at  «alaa  ta  aayaaa  aaaaaaa  la  tka  atattrlaal 
aaalnata. 

The  drawings  of  connection*  for  electrical 
apparatus  Include  Motor  Starters  and  Start- 
Ins;  Boxes,  Overload  and  Underload  Release 
Boxes.  Reversible  Types,  Elevator  Control- 
lers, Tank  Controllers,  Starters  for  Mat- 
ing Press  Motors,  Automatic  Controllers, 
Variable  Held  Types,  Controllers  for  Mine 
Locomotives,  Street  Car  Controllers,  Con- 
nections for  Reversing  Switches,  Motor  and 
Dynamo  Rules  and  Rules  for  Speed  Regu- 
lation. Also,  Connections  for  Induction 
Motors  and  SUrters.  Delta  and  Star  Con- 
nections and  Connections  for  Auto  Trans- 
formers, and  Transformer*  for  Lighting  and 
Power  Purposes.  The  drawings  also  show 
all  kinds  of  lighting  circuits.  Including  spe- 
cial controls  where  Three  and  Tom  War 
Switches  are  used. 

The  work  on  Calculations  consists  of 
Simple  Electrical  Mathematics,  Electrical 
Units,  Electrical  Connections,  Calculating 
Unknown  Resistances,  Calculation  of  Cur- 
rent In  Branches  of  Parallel  Circuits,  How 
to  Figure  Weight  of  Wire,  Wire  Gauge 
Rules,  Ohm's  Law,  Watt's  Law,  Information 
regardine  Wire  used  for  Electrical  Pur- 
poses, Wire  Calculations,  Wiring  Calcula- 
tions, Illumination  Calculations,  Shunt  In- 
struments and  How  to  Calculate  Resistance 
of  Shunts,  Power  Calculations,  Efficiency 
Calculations,  Measuring  Unknown  Resist- 
ances, Dvnamo  and  Dynamo  Troubles  Mo- 
tors and  Motor  Troubles,  and  Calculating 
Size  of  Pulleys. 

Also  Alternating  Current  Calculations  In 
finding  Impedance,  Reactance,  Inductance, 
Frequency,  Alternations,  Speed  of  Alter- 
nators and  Motors,  Number  of  Poles  In 
Alternators  or  Motors,  Conductance,  Bus- 
eeptance.  Admittance,  Angle  of  Lag  and 
Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

TUi  toot  if  neomwumiti  At  eraerlMX 
m.  It  U  brine  uttd  ta  ferikafeel 
ja-fteeb.  StiMat  wtaMMnwafe  fanrttk 
farm  to  fsrtr  tmphnwm  to  mm  Him. 
MuMil  mMlUkmmtM  rfctt  firm  to 


Tim  Barren  BLUE  BOOK  wiD  be  Mailed, 

PwtpairL  on  Receipt  of  $1.00 

Seas'  setter  Ml.  rjeeey  eraer  ar  ehsck.  I 
soaraatse  lansfaeHea  er  will  retain  year  »n«y 
rf  vea  tela*  set  to  km  the  book  after  mini 

It  lap  CM  eav*. 


Information  and  Write-ups  on 
Electrical  Subjects  Supplied. 
Questions  Answered.  Problems 
Solved.  Inventions  Perfected. 


Burgess  Engineering  Co. 

Consulting  Electrical  Engineering 
YORKE  BURGESS.  President 
7S3  East  42nd  St.  Chicago,  111. 


ELECTRICITY 

Taught  by  a  Practical  Man 

If  yon  are  interested  in  a  HOME  STUDY 
COURSE,  which  is  really  an  Engineer- 
ing Service,  and  well  adapted  to  men 
who  are  engaged  in  the  electrical  in- 
dustry, SEND  FOR  MY  CATALOG. 
Superintendents,  Chief  Electricians  and 
Foremen,  who  an  interested  in  the  wel- 
fare of  their  men,  ARE  INTERESTED 
ba  what  I  have  to  offer.  Students  may 
discontinue  at  any  time,  if  not  satisfied, 
and  their  payments  stop  then. 
PRACTICAL  MEN  recommend  this  course. 
Seventy-five  percent  of  my  students  are 
engaged  In  practical  work  and  And  my  In- 
struction well  suited  to  their  needs. 
Over  11  percent  of  my  enrollment  has  been 
obtained  from  students. 

Burgess  Electrical  School 

YORKE  BURGESS,  Superintendent 
751  EAST  42nd  STREET 
Chicago,  Illinois 


MAIL  PLANES  TO  USE 
NEW  FUEL 

ANEW  fuel  consisting  of  alcohol, 
benzol  and  ether  is  announced  to 
take  the  place  of  the  high-grade 
gasoline,  which  has  been  used  widely  in 
the  Air  Mail  Service.  The  new  fuel  has 
been  tested  under  adverse  weather  con- 
ditions. As  soon  as  the  new  carburetors 
required  for  the  proper  use  of  this  fuel 
are  attached,  all  airplanes  operating  on 
mail  service  routes  will  use  the  new  fuel. 

The  advantage  of  this  fuel  lies  in  the 
resulting  cleanliness  of  the  engine,  re- 
duction in  the  cost  of  upkeep  and  its 
burning  cooler  than  gasoline,  which  to 
some  extent  overcomes  the  objection  to 
a  high-compression  engine  when  oper- 
ating at  low  altitudes.  It  requires 
about  four-fifths  as  much  of  the  new 
fuel  for  any  given  distance  and  altitude. 
This  gives  greater  flying  radius  to  the 
planes  and  will  enable  the  De  Havi- 
land  Fours  to  cover  the  New  York  to 
Cleveland  route,  a  distance  of  430 
miles,  in  a  non-stop  flight.  It  will 
minimize  the  probability  of  forced 
landings  by  keeping  the  spark  plugs 
and  the  engine  cylinders  clear  of  car- 
bon deposits  and  accumulations  of  oil. 
The  super-compression  Liberty  and 
Hispano-Suiza  engines  used  in  aerial 
mail  planes  are  particularly  well  suited 
to  this  alcoholic  fuel. 

PRACTICAL  MUFFLER 
FOR  AIRCRAFT  ENGINES 

After  a  series  of  tests,  a  new  muffler 
has  been  adopted  by  the  French  Air 
Service  which  is  claimed  to  not  only 
result  in  complete  silencing  but  which 
also  prevents  any  fire  or  exhaust  flame 
reaching  the  air  which  gives  it  marked 
advantages  for  dirigible  balloons  as 
well  as  airplanes. 

This  consists  of  a  long  tube  with  a 
closed  end  forming  a  Continuation  of 
the  exhaust  manifold.  The  tube  has  a 
series  of  hollow  longitudinal  fins  of 
triangular  section  about  its  exterior. 
Communication  is  made  from  the  in- 
terior to  these  fins  by  a  series  of  holes 
about  %  in.  in  diameter.  Along  each 
face  of  the  fins  a  large  number  of  louv- 
res are  cut  through  which  the  exhaust 
gases  reach  the  air.  By  reason  of  the 
fins  and  the  shape  of  the  louvres  a  par- 
tial vacuum  is  formed,  and  a  contin- 
uous suction  is  created  along  the  length 
of  each  fin. 

The  tests  made  by  the  French  gave 
an  increase  in  power  when  using  this 
apparatus  compared  with  a  straight 
manifold  outlet.  The  action  of  the 
wind  and  the  escape  of  the  gases  cause 
a  continuous  whistling  sound,  but  on 
the  demonstrating  plane  with  two  en- 
gines, each  of  nearly  300  h.p.,  it  was 
possible  to  carry  on  a  conversation  as 
easily  as  in  a  room. 

Please  mention  Everyday  Engineering  Magazine 


Mechanical 

Engineering 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200 other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  no w. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  bring  you  Information  that  will  start 
you  on  a  successful  career.  This  is  your  chance. 
Don't  let  it  slip  by.  Mark  and  mail  this  coupon  now. 

—        —  TfAB  OUT  HIBt  —    —  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX6063-B.SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  quall'y  for  the 
position,  ur  hi  me  subject,  oeiore  which  I  mark  X. 

ELECTRICAL  EfffllHEEB 
Electrician 
Electric  Wiring 
Electric  UtchtinfE 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftaman 
Eleetrlo  Matblne  DeaUrocr 
Telegraph  Expert 
Practical  Telephony 
HElllANICiL  UMUKaKB 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Tootmaker 
Gas  Engineer 
CIVIL  ENGINEER 
_  Surveving  and  Mapping 
1  MINE  HiKEMNORESG'U 
1  ARCHITECT 

□  *reMieetiirril  Draftsman 

□  I'M  MHIMi  AMI  IIEATI NtJ 

□  Sheet  Metal  Worker 

□  Navigator 

Name  - 

Present 

Occupation  

Stret't 

and  No  


I  Ml  Mil  il  I 

SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  irgn  Painter 
RAILROADER 
ILLUSTRATOR 

u  DESIGNER 

r  HISINrSS  MAX  All  KM  EST 
Private  Secretary 
BOOKKEEPER 
Slenosrapher  and  Trplst 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 

i_  CIVIL  SERVICE 

"  Railway  Mall  Clerk 

Teitll*  OWNK  or  SapL 
'  AtiHMTMTRK  £]  Spanish 
'  i'oi.Hrvllal.inf  Wl  r 

□  Automobiles  Cl 


City 


Use  HB  Ball  Bearing 
Electric  Motors 


Lower    Power   Cost  —  Better  Power 

HB  Ball  Bearing  Electric  Motors  save  greatly  on 
operating  cost.  More  economical,  more  dependable, 
better  In  every  way  than  gas  engine.  Trouble 
proof,  built  for  heavy  duty.  Ideal  power  for  fac- 
tory, garage  and  machine  shop. 
$20  brlno-  vf»u  any  HB  Motor.    Balance  on  easy  terms. 

Sues  1  to  15  h.p.  A  Size  to  meet 
Your  Needs, 

Service  Department  gladly  advises:  on 
yoor  requirements.  (Jet  I  heir  advice— 


-hnt 


of  : 


for 


-at  result* 


I  tnda 


...     Ask  nliui  about 
H  H  Battery  rti«ra"ers.  Generatnrs.  t.7. 
HOR AR T  RROTHERS  COMPANY 
Bn«EE115       Troy, Ohio 

Swef»M/.((  AjViiwfacIurr-r*  .Sinr*  1X93 
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The  Key 

To  " 
The  secret  of 
nesa  and  social  buc- 
cesa  is  the  ability 
to  remember,   i  can 
make  your  mind   an  infallible 
classified  index  from  which  you  can 
instantly  select  thought*,  facta, 
tlfrurcs.  names,  faces.  Enable*  you 
to   concentrate,    develop   ••If  -  control, 
overcome    beehtulnees,    think  en  vow 
feet,  address  an  audience.  Easy.  Simple 
The    roault  of  20  yean'  experience  de- 
veloping memories  of  thousands. 

Write  Today  '^J^^^a'c'.^i". 

righted  Memory  Test,  also  how  to  ohtntrt  my 
,  n9M  book.  "How  To  Speak  In  i'ublk. 


Dickson  School  of  Memory,  1740  Ueartt  Bids.. 


You  Can  Get  Big  Money 


There  are  two  things  that  couht  most  in 

any  position— thowork  Itself  andthe  pay  envelope 
at  the  end  of  the  month.  Signal  Engineering  Is  ore 
of  the  most  Interesting  professions  in  the  world— 
besides  that  It  pays  BIG  MONEY.  Now— at  the 
approach  of  a  new  era  o£  railroad  expansion— big 
jobs  are  waiting  the  men  who  claim  them  first. 
Never  before-perhaps  never  again  will  the  chances 
for  rapid  advancement  be  so  great.  The  rail- 
roads are  willing -eager  to  pay  large  salaries  to 
men  trained  Signalmen.  They  need  such  men  and 
are  looking  for  you.  Before  others  come,  with 
high  ambitions— determined  to  seize  the  best — you 
start  to  fit  yourself  for  a  position  of  independence 
and  financial  ease. 


FREE 

on  Signal 


BOOK 

Bering 


Our  Free  Book  on  Signal  Engineering 
(Fully  Illustrated)  tells  you  all  about  this  wonder- 
ful profession— still  uncrowded— presenting  gold- 
en opportunities.  Master  our  course  at  home  in 
your  spare  time.  Jobs  waiting — looking  for  you. 
$2,500  a  year  is  an  ordinary  salary  for  a  Signal 
Engineer. 

SEND  COUPON!  "fZ™?^ 

coupon,  or  a  letter  or  post  card  Now  and  get 
the  FREE  BOOK  on  Signal  Engineering.  It  will 
tell  you  how  you  can  get  the  training  you  need 
In  order  to  become  a  Signal  Engineer.  You  are 
under  no  obligation  In  sending  for  Free  Book. 
Do  It  Now. 

DEPARTMENT  OF  SIGNALING 

Department  1778 
1810  Wilaon  Ave..  Raven.wood  Station.  Chicago 


Department  of  Signaling 

Dept.  171S,  1810  WiUon  Ait. .  Raveoswood  Stition.ChicMO 

Gentlemen:—  Please  send  BM  absolutely  free  and  pre- 
paid your  biff  new  book  on  Signal  Engineering.  Also 
full  particulars  about  your  ffreatspeeial  freeouttitoner. 
It  is  distinctly  understood  that  I  assume  no  obligations 
of  any  kind. 

Nam*  

Address  

Age  Occupation  


BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Big  opportunities  NOW. 
Qualify  for  this  fascinat- 
ing profession.  T  h  r  e  3 
months'  course  covers  all 
branches : 

PICTURE — COMMERCI 4L — PORTRAITURE 

Cameras  and  Materials  furnished  Ires 
I'rsctlcsl  Instruction;  modem  equipment.    Dsy  or  evening 
classes;   easy  terms.     Tbe  School  of  Recognized  Superi- 
ority.   Call  or  write  for  complete  catalog. 
N.  Y.  INSTITUTE  of  PHOTOGRAPHY 
Dept.  20  141  W.  36th  St.,  N.Y.  City 


"  SPEED  LATHE  $7.00  Complete 
Swing  7  inches      24  inch  Metal  Bed 


Head  has  a  three  speed  cone.  Spindle  has  No.  1 
Morse  taper  shank  centers.  %  hole  through  spindle. 
3Va  Inch  face  plate  Is  fumlshod.  Tall  stock  has  a 
screw  feed  spindle  and  No.  1  Morse  taper  center. 
Spur  center  is  furnished  for  wood  turning.  Bearings 
are  of  high  grade  bearing  metal  and  are  adjustable  to 
wear  Best  Is  adjustable  to  all  positions.  Lathe  is 
complete  at  the  above  price.    30  Inch  bed  if  wanted. 

M  &  J.  SPECIALTY  CO. 
252  S.  Parke  St..  Pontlac,  Mich. 


MODEL  AND   MACHINE  WORK 
INVENTIONS  DEVELOPED 
SMALL   DEVICES  MANUFACTURED 
Before  you   make   a    decision,   eommunloate  with 

KAUFMAN  MACHINE  CO. 
1357  Odell  Street  New  York 


MR.  INVENTOR!  Let  us  assist  you  with  that 
idea  that  you  can't  Just  work  out,  or  let  us  construct 
a  model  of  your  patent.  We  devolop  Ideas,  and  are 
experts  In  MODEL  and  EXPERIMENTAL  work.  We 
specialize  in  designing  and  building  special  LABOR 
SAVING  MACHINES.  Or  perhaps  your  device  is 
ready  lot  manufacturing.  If  so.  get  in  touch  with 
us.     It  would  be  to  our  mutual  advantages. 

ELK  MFG.  CO.,  INC. 
1926A  Broadway,  New  York 


Small  Steam  Engines  & 
Boilers,  Gas  &  Gasoline  En- 
gines %  H.P.  and  Up. 
Tanks,  Pumps,  Model  Mat- 
ers' Supplies.  Get  our  big 
Catalogue,  sent  Postpaid 
for  15c  (coin  preferred)  or 
Stamps.  Refunded  first 
order.  192  Pages,  over  200 
illustrations. 
MODERN  ENGINE  A  SUPPLY  CO. 
364  Monadnock  Bldg.,  Chicago.  111. 


PHONOGttAP 


:futt«i4  up 


24  different  Btyles.  $4.00  up; 
si. hi   style,   $40:   $100  style, 
$35;    $50   style,  $13. 

Plays   Victor.    Columbia  and 

Kdlson  Records. 
Mall  Orders  Filled  Promptly. 
Send  for  Catalogue. 
DEALERS  TVHOLKSALB. 
M'C'KY  IS  PRODUCTS  CO., 
3  East  12tb  St.,  New  York. 


KLEAN  C-7-CUSPENS0RY 

|\     FORM      ^  ^  (J  FITTING  FOB  ALL  MEN 


PRICES 


Balbrlaoan  II.-- 
Llnen  (Mash)  $1 .50 
Fine  Glovs  Silk  *2.00 
Heavy  Silk  (Mesh)  $2.50 


ALL 

SIZES 


One  Extra 
Sack 


At  vow  dealers  or  sent  postpaid  on  receipt  ol  price. 

A.  R.  CHISHOLM  CO.,  New  York,  N.  Y. 

Suite  597  1328  BROADWAY 


VARIOUS  WAYS  OF 
STARTING  GAS  ENGINES 

NOT  every  motorist,  as  he  presses 
his  starter  pedal,  stops  to  think, 
how  fortunate  he  is  that  the 
process  of  cranking  the  engine  has  been 
so  simplified  for  him.  Electric  starters 
were  developed  because  the  old  method 
of  cranking  by  hand  proved  intolerable 
to  the  exacting  American  motorist.  Yet 
hand  starting  of  an  automobile  engine 
is  child's  play  compared  with  the  meth- 
ods necessary  to  start  some  other  types 
of  engines. 

When  a  tractioner  starts  the  engine  of 
his  big  "caterpillar"  he  fits  a  bar  into 
one  of  a  series  of  sockets  in  the  big  en- 
gine's flywheel  and  rocks  the  engine  up 
to  compression.  No  one  can  spin  these 
monsters.  Rarely  can  they  be  rocked 
past  compression,  but  are  usually 
rocked  backward  up  to  compression, 
where,  thanks  to  generous  priming  and 
a  hot  spark,  they  usually  fire  and  the 
wielder  of  the  pinch-bar  pulls  it  from 
the  starting  socket  hastily.  The  petty 
officer  on  a  submarine  chaser  relies 
upon  compressed  air  to  start  his  un- 
wieldy engines.  He,  too,  must  prime 
copiously  and  has  the  additional  re- 
sponsibility of  an  auxiliary  engine, 
hand-started  to  pump  the  air. 

A  most  picturesque  but  risky  method 
is  ordinarily  used  to  start  airplane  en- 
gines. The  mechanic  shouts:  "Switch 
off;  throttle  open!"  as  he  approaches 
the  propeller,  and  is  answered  in  kind 
by  the  pilot  at  the  switch.  He  then 
spins  the  great  wooden  blades  by  hand 
to  charge  the  cylinders  with  gas.  Hav- 
ing worked  up  a  warm  perspiration,'- 
even  on  the  frostiest  mornings,  he 
springs  clear  and  shouts:  "Contact; 
throttle  closed!"  The  pilot  indicates 
that  he  has  closed  the  switch  and  throt- 
tle by  repeating  the  signal  and  the  me- 
chanic once  more  approaches  the  pro- 
peller. Gingerly  this  time,  however. 
With  a  single  swift  motion  he  twirls 
the  blade  through  an  arc  of  more  than 
90  degrees  and  steps  quickly  away  from 
and  to  the  side  of  the  murderous  whirl- 
ing stick. 

A  ISO-horsepower  engine  is  about  all 
any  but  a  Samson  can  swing.  When 
heavier  engines,  culminating  in  the  400- 
horsepower  Liberty,  made  their  appear- 
ance, new  methods  had  to  be  devised. 
At  first  the  blade  was  pulled  over  com- 
pression by  running  past  it,  giving  it  a 
smart  pull  in  passing.  Sometimes  two 
men  with  hands  joined  were  required. 
As  many  as  three  were  required  to  do 
the  preliminary  "winding  up"  or  charg- 
ing. More  than  one  unwary  mechanic 
was  sucked  into  the  whirling  circle  of 
the  propeller  and  injured  before  a  safer 
method  was  devised. 

Owing  to  their  added  weight  and 
complication,  electric  starters  were  not 
considered  seriously  except  on  seaplanes 
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during  the  war,  but  an  ingenious  auxil- 
iary magneto  was  contrived.  This  mag- 
neto was  operated  by  a  small  hand 
crank  in  the  pilot's  cockpit.  The  en- 
gine was  charged  in  the  usual  way, 
whereupon  the  mechanic  stepped  back, 
shouting  "Clear !"  The  pilot  then  closed 
the  switch  and  turned  the  crank  on  the 
starting  magneto  a  few  times.  The 
charged  cylinders  received  a  shower  of 
white-hot  sparks  and  failure  to  start 
promptly  was  exceptional.  With  the 
Dixie  starting  magneto  a  lone  pilot 
might  start  a  400-horsepower  engine 
unaided,  a  thing  previously  impossible, 
unless  the  engine  is  equipped  with  an 
electric  starter  or  an  air  starting  mech- 
anism. 

The  same  company  has  greatly  sim- 
plified the  starting  of  big  truck  and 
tractor  engines  by  applying  the  impulse 
starter  to  the  regular  Dixie  magneto. 
This  contrivance  comprises  a  driving 
coupling,  which,  with  the  engine  idle, 
is  not  solid  as  the  conventional  coupling 
is.  When  the  engine  is  cranked,  the 
first  motion  merely  compresses  a  spring, 
with  the  magneto  stationary.  At  a  pre- 
determined point  a  trigger  is  tripped 
and  the  magneto  twirls  around  at  high 
speed  for  part  of  a  revolution.  This 
naturally  generates  a  hot  starting  spark, 
even  though  the  engine  may  be  turned 
over  very  slowly.  Two  or  three  snaps 
of  this  sort  generally  suffice  to  start  the 
engine  and  no  auxiliary  battery  or  coil 
is  required.  When  it  starts  running, 
centrifugal  force  acting  on  weights  locks 
the  coupling  solid,  so  that  it  drives  as 
the  ordinary  rigid  coupling  and  there 
can  be  no  change  in  time  of  sparking. 

Blueing  Iron  or  Steel. — Dissolve 
ozs.  of  hyposulphite  of  soda  in  a  quart 
of  water  and  1%  ozs.  of  acetate  of  lead 
in  another  quart  of  water.  Mix  the  two 
solutions  and  heat  until  boiling.  Im- 
merse the  clean  and  bright  pieces  of 
iron  or  steel  to  be  colored.  The  metal 
becomes  a  rich  blue  color  which  is  more 
lasting  than  the  color  produced  by  tem- 
pering. 

Bronzing  Cast  Iron.  —  Clean  the 
metal  and  polish  it  smooth.  Apply  a 
coat  of  sweet  or  olive  oil  evenly  over 
the  surface  and  heat  the  iron,  taking 
care  that  the  temperature  does  not  rise 
sufficiently  to  burn  the  oil.  Just  as 
the  oil  is  about  to  decompose,  the  cast 
iron  will  absorb  oxygen  and  this  forms 
a  brown  oxide  skin  that  is  so  hard  it 
will  admit  of  a  high  polish,  giving  the 
iron  surface  the  appearance  of  bronze. 

When  testing  the  air  pressure  in  your 
tires  do  not  overlook  the  spares.  It  will 
be  very  aggravating  if  you  have  a  punc- 
ture and  find  your  spare  is  not  inflated. 
Besides,  it  is  much  easier  to  inflate  it 
with  an  air  hose  connected  to  a  power 
compressor  in  the  garage  than  with  a 
hand  pump  on  the  road. 


J You  can  be  quickly  cured,  if  you 
STAMMER 
Sand  10  cents  coin  or  stamps  for  70  page 
book  on  Summering  and  Stuttering,  "Its 
Caul*  aad  Curt."  It  tells  how  I 
after  stammering  for  20  years. 


DRAFTING 

Inventions  and  Ideas  Developed! 

Mechanical,  Electrical,  Patent  Office  and 
Engineering  Drawinge  of  Every  Description. 
COMPETENT  DRAFTSMEN  AT  YOUR  SERVICE 

A.  O.  HAGSTROM 
H6  Nassau  St  N.w  York  «ty 


Telegraph  Pictures 

BY  ELECTRICITY 
A  complete  set  of  two  machine* 
of  this  marvelous  equipment  for 
only  $19.50.  Instructive,  mysti- 
fying and  useful.  This  pictare 
of  President  Wilson  was  teje- 
graphed  by  these  machines  Pic- 
ture telegraphing  is  the  coming 
•cience.  Writ*  today. 
L  J.  LEISHHAN  CO.  Dept.  U  " 


The  Everlasting  Iron  Match 


Here  la  something1  new  that  ereryone  can  uae.  Ttaia 
lighter  embodies  two  constant  neceaaltlot,  pencil  at 
one  end  and  lighter  at  the  other  end.  Ita  con- 
feulence  appeals  to  all— no  larger  than  an  ordinary 
pencil  or  fountain  pen— finished  in  highly  polished 
nickel — Just  the  thing  you  and  your  friends  hare 
been  longing  for— an  Ideal  birthday  present— price 
within  reach  of  all— handy  to  operate — safes  matches, 
time,  money  and  temper.  Order  one  for  each  mem- 
ber of  the  family.  Their  practicability  waa  thor- 
oughly demonstrated  by  their  unlimited  use  by  our 
soldiers  abroad  during  the  world  war.  Sent  anywhere 
for  one  dollar, — don't  hesitate,  enclose  one  dollar  and 
enjoy  the  wonderful  benefits  of  this  lighter. 

Paragon  Electric  Co.   329  E.  5th  Street,  N.  Y. 


NATIONAL 
===  TRADE 


D  E  N'T  A  L 
SCHOOL 


BOOS  S.  WalM.b  Av«v.  CHICAGO.  ILL. 

LEARN  MECHANICAL  DEN  TISTRT- DEMAND  UNLIMITED 
Barn  I  ISO*  to  14000  yearly  In  mechanical  dentistry.  A 
big  and  growing  demand  everywhere  for  mechanical  den. 
tlsta—  like  a  gold  mine,  unexplored.  Attend  this  school 
any  Urns  of  the  day  or  evening;  be  taught  Individually 
and  learn  by  actual  practice,  without  book  study.  Our 
System,  the  most  complete  in  the  world.  Is  used  exclu- 
sively In  this  school.  We  are  constantly  called  upon  to 
fill  high-salaried  positions  Why  not  Qualify  for  one?  Be 
fair  to  yourself:  find  out  more  about  exoeptlonal  oppor- 
tunity we  offer    Visit  the  school  or  write  for  booklet  B. 


Mathematics  Made  Easy 

The  Arcaaoope— the  Combination  Triangle  - 
with  a  Brain — will  multiply,  divide,  figure 
[percentage  and  proportion,  solve  all  problems 
In  trigonometry  and  geometry,  draw  lymmetri- 
cal  figures,  plot  arcs,  etc.   Superior  to  any  slide 
rule.  Simple  to  operate.  Also  includes  A  TKANB- 
P  ABSENT     TRIANGLE      PROTRACTOR  and 
THRKH  RULES.     Used  at  Columbia  University. 
West  Point.  U-  8   Aeronautic  Schools.  Etc  Only 
S5c  postpaid.   Order  today  before  you  forget. 
Dept.  Uf  L.  J.  I^ISrlMAN  CO.,  Ogden.  Utah 


Small  Investors  Wanted 

To  co-op^ratr  In  recovery  of  $1,400,000 
cargo.  Salvage  already  accomplished 
byuseof  LEAVITT  DIVING  APMCR 
i vi»s  practicability  and  big  profits 
in  future  operations. 
For  lull  particulars  address 
Lcavitt  Deep  Sea  Salvage  Co.  Inc. 

Temple  liar  Annet.  Brooklyn,  N.  Y. 


TELEPHONE  SUFFERERS! 

THERAPHONE" 

High  Powfr  OarcoDiittiif  Receiver 
K*j  ;  ■  ■  in  tunrd  tu  the  ear. 
It  can't  ennfu-e  nr>r  'alisue. 
Absorbs  shocks,  improve <=  the 
Hearing  nnd  conserves  time. 
For  Busv.Deaf.  Nervous.  Pri- 
vacy and  Nolsci.  Guarantee., 
to  suit.  (Check  or  C.  O  t)  $2  <>Q 
Export  att-SO,  Ho  Atrenis 
The  Evolution  Phone  Co. .  Inc . 
A  Grernwi  -h  Ave,  .       New  York 


,  c/^v\VoAV\vec\ 

In  This  Interesting  Contest 

TO  THE  BOY  who  can  think  of  the  moat  int<T- 
Kting  uses  for  the  popular  MIIO-SHtEl  COASTED, 
for  earning'  moneff  and  for  play,  we  shall  award 
one  of  our  large  models  absolutely  HC1.K  Ita  a 
mighty  generous  prize  for  a  few  minut<  s'  work. 
And  the  following  eleven  valuable  prizes  wi.l  I  ; 
given  to  those  Bending  in  the  next  t.  -t  *K**: 
C.m.rs.  Camping  Tent,  Mess  KM.  Soout  Knlle. 
Fl.atwlng  Stoerlng  Sled.  Compass.  Ingersoll 
Watoh.  Aie.  Bank.  Eleetrlo  Flashlight,  Poncho. 

INFORMATION  ABOUT  CONTEST 

L   Any  boy  or  girl  not  over  IS  years  may  compete. 

2.  Contest  will  be  judged  by  three,  men  well- 
known  in  the  Boy  Scout  organization. 

8.  Write  to  Business  Idea  Dept..  Buffalo  Sled  Co.. 
for  pamphlet  explaining  the  Contest,  and 
colored  catalog  telling  all  about  Auto- Wheel. 

4.  At  end  of  letter  write  names  of  three  Coaster 
Wagon  Dealers  in  your  town.  If  any  carry 
the  Auto-Wheel  put  an  "x"  after  name. 

YOU  CAN  DO  IT.  Any  live  boy  who  knows  how 
to  get  fun  and  earn  money  out  of  a  good,  strong 
coaster  wagon,  baa  a  fino  chance  to  get  the  Auto- 
Wheel  as  a  prize.    Here  are  a  lew  pointers!  The 

Auto- V. heel  is  a  wagon  for  work  or  play.  It  s 
built  for  strength  and  speed  Has  roller  bearings, 
ateei  axles  and  tires,  body  white  ash,  map.e  gear. 
If  there's  an  Anto- Wheel  denier  near  yon,  he'll 
gladiy  let  yon  see  the  Anto-Wheel  Coaster  in  hia 
store,  and  he'll  give  yon  some  good  ideas  for  your 
letter.   CONTEST  CLOSES  NOVEMBER  80.  1919. 

HERE'S   YOUR  CHANCE. 

Buffalo  Sled  Co., 

Street, 
anda.  N.Y. 


SPECIAL  KON-VER-TER  SLIPf  RUlt 

The  oriain.I  K(TN-  VER-TER  slid. 

.1.  1»-     -   O   raTlO   A 


Learn  in  Spare  Time  to 
be  a  CIVIL  ENGINEER 


Earn  $1500  to  $5000  Yearly 

Here's  your  big  chance  to  beco 
full-fledged  Civil  Engineer.  With  this 
set  of  books  you  can  fit  yourself  to  make 
big  money,  in  the  greatest  outdoor  pro- 
fession on  earth !  Offer  fully  explained 
in  coupon.  Good  only  within  boundaries 
of  the  U.  S.  and  Canada. 

Great  Books  Shipped  FREE 
•%fl/»  a  Woolr  if  i'ou  keep  them  after  7 

□uc  d  neen  daj,3-  free  trial. 

Nine  big  leather-bound  volumes ;  3900  pages.  7x10 
inches;  3000  plates,  maps,  diagrams,  etc  Written 
by  world's  greatest  civil  engineers.  Books  tell  you 
ALL  ABOUT  surveying;  highway  construction;  rail- 
way engineering ;  earth  work ;  specifications ;  esti- 
mating contracts;  bridge  engineering;  masonry;  re- 
inforced concrete;  water  lupply ;  sewers  and  drains; 
water  power  equipment;  Irrigation  engineering — etc.. 
Etc.  Written  in  simple  language — every  point  made 
plain.  Consulting!  Service  Free 

A  $12  Consulting  Membership  solves  your  difficult 
problems  for  a  whole  year.     FREE  with  the  set  of 


ft  ioopem'  moral  ™w  aflrti  loomiu  ooorm'  citum 

'•»        «r      ■  ae      -V     ■  «"         nr  < 

i  civil  rmi.  civil  cml  civil  cm 
«■  tmon  raiaw  -msx<  -.jru?  sum  km 


American 
w  Technical 
Society 
Dept.  C-358 
Chicago,  U.S.A. 
nd  Library  of  Civil 


i  collect.     I  « 
J2.00  within  KVMI  day  a  and  $2. 00 
until  I  have  paid  $29. SO  or  notify  y 
hold  books  subject  to  your  order.  Title 
» until  fully  paid. 
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The  Everyday  Engineering  Series  of  Handbooks 

The  Experience  and  Knowledge  of  Experts  Condensed  and  Simplified 
for  the  Handy  Man  —  the  Mechanic  and  the  Radio  Experimenter 

ILLUSTRATED  BY  SPECIAL  DRAWINGS  AND  PHOTOGRAPHS 


HOME  MECHANIC'S 
Workshop  Companion 


TELLS  HOW  TO  DO  MANY  USEFUL 
ELECTRICAL  AND  MECHANICAL  THINGS 
INCLUDING  NUMEROUS  SHOP  XINXS 

ANDREW  JACKSON  JR.. 

CD 

EVERYDAY  ENGINEERING  SERIES 

NO R MAN _W.  HMNLET_H7flLISHIXG_CCk 
t  Will   45  TH.  STREET.  HEW  YORK 


For  the  Handy  Man  in  the 
Home  or  Shop 

There  hag  always  been  a  demand 
for  a  hand  book  of  mechanical  in- 
struction that  would  help  the  average 
everyday  man  to  do  the  many  small 
jobs  of  repair  work  that  are  found 
around  the  home  and  shop. 

This  treatise  includes  a  compilation 
of  useful  suggestions  that  cannot  fail 
to  interest  the  handy  man  and  while 
it  is  not  intended  for  mechanical  ex- 
perts or  scientists,  it  will  prove  to  be 
a  veritable  store  of  information  for 
any  one  who  desires  to  rig  up  a  small 
shop  where  odd  jobs  can  be  carried 
on. 

The  subject  matter  is  divided  in 
five  parts  as  follows: 

Chapter  1— The  Home  Workshop 
and  Its  Equipment.  Chapter  2 — 
Special  Tools  and  Shop  Expedients. 
Chapter  3 — Useful  Home  Appliances. 
Chapter  4 — How  to  Do  Things  Elec- 
trical. Chapter  5— Helpful  Recipes 
and  Formulae.  The  illustrations  are 
especially  clear  and  all  suggestions 
are  further  amplified  or  made  more 
easy  of  comprehension  by  hundreds 
of  thumb  nail  sketches  made  by  the 
author. 


HINTS  AND  TIPS 
For 

AUTOMOBILISTS 


MONEY  SAVING  HINTS  ON  CARE  AMD  OPERATION 
ALSO  LOCATION  AND  REPAIR  Of  ROADSIDE  TROUBLES 


VICTOR  W  PAGE 
® 

EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  PCBLISHIMO  CO 
2  WEST    49  TH    STREET,  NEW  YORK. 


For  the  Automobile  Owner 
or  Driver 

This  volume  is  replete  with  inter- 
esting facts  compiled  by  an  expert 
from  a  mass  of  information  furnished 
by  the  Service  Departments  of  lead- 
ing automobile  makers  on  operation, 
upkeep,  lubrication,  location  of 
troubles  and  simple  repairs  of  auto- 
mobile parts.  The  instructions  given 
are  concise  and  to  the  point  and  no 
information  that  will  help  in  the 
everyday  operation  of  automobiles  is 
omitted. 

The  book  is  ideal  for  the  busy  man 
or  woman  who  wants  to  know  about 
car  operation  and  upkeep  because  of 
the  economies  possible  when  an  auto- 
mobile is  intelligently  operated.  It 
contains  many  money  saving  hints 
and  a  brief  simple  exposition  of  lo- 
cation and  remedy  of  roadside 
troubles  apt  to  occur  under  ordinary 
operating  conditions. 

To  permit  of  logical  presentation, 
the  subject  matter  is  divided  into  four 
chapters.  Chapter  1  deals  with  the 
Control  and  Operation;  Chapter  2, 
Systematic  Inspection  and  Lubrica- 
tion; Chapter  3,  Power  Plant  and 
Auxiliary  Groups;  Chapter  4,  Auto- 
mobile Care  and  Maintenance  Sug- 
gestions. 


How  td  Make  &  use  a  small 

CHEMICAL  LABORATORY" 


AN  INTRODUCTION  TO  THE  STUDY  OF 
INORGANIC'  CHEMISTRY  WITH  DIRECTIONS 
FOR  THE  CONSTRUCTION  Of  A  SMAH  LABORATORY 

«r 

RAYMOND  FRANCIS  YATES 

<3> 

EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  FUEUSBINO  CO 
I  WEST   45  TH.  STREET.  HEW  YORK 


For  the  Student  Chemist 
and  Experimenter] 

The  treatise  covers  all  of  the  es- 
sentials of  elementary  chemistry.  The 
law  of  definite  proportions,  solutions, 
crystalloids,  colloids,  electrolysis,  etc., 
are  explained.  The  second  part  of 
the  book  is  devoted  to  chemical  and 
electro-chemical  experiments.  Only 
those  experiments  that  will  tend  to 
broaden  the  readers'  knowledge  of 
chemistry  in  general  have  been 
chosen. 

The  third  part  of  the  book  describes 
the  construction  and  fitting  out  of  the 
home  chemical  laboratory.  Direc- 
tions for  the  construction  of  the  many 
simple  pieces  of  chemical  apparatus 
are  given.  A  chemical  balance,  ring 
stand,  electric  furnace,  etc.,  are  de- 
scribed in  detail,  with  working  draw- 
ings. The  manipulation  of  chemical 
glassware  is  also  treated. 

This  book  gives  all  the  necessary 
information  for  a  well-grounded  un- 
derstanding of  chemistry.  It  will  not 
only  be  a  help,  but  an  inspiration  to 
study  further  into  this  fascinating 
realm  of  science. 
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Should  be  in  Every  Experimenter's  Library 

All  of  these  Books  are  written  in  Simple  Non-technical  Language  and 
contain  Information  of  Real  Value  on  Subjects  of  Timely  Interest 


RADIO  BOOKS  CONTAIN  MANY  WIRING  DIAGRAMS 


SOLDERING  &  BRAZING 


A  USEFUL  HANDBOOK  FOR  MECHANICS 

RAYMOND  FRANCIS  YATES 

d> 

EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  H  MM  LET  PUBLISHING  CO 
I  WEST    45  IM.  STREET.  NEW  YORK 


RADIO  HOOK  UPS 

r 


AMCC  OF  TBI  MOST  ADVANCED  CIRCUITS 
OF  RECEIVERS.  AMPLIFIERS  AND  TRANSWTTBU 
FOB  DAMPED  AND  UNDAMPED  WAVE  WORK: 

«y 

M.B.  SLEEPER 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HEN  LET  PUBLISHING  CO 
t  WEST   45  TH.  STREET.  NEW  YORK 


Design  Data  for  radio 
Transmitters  &  receivers 


SIMPLE  METHODS  FOR  DESIGNING  APBVRAHB 
ACCORDING  TO  ADVANCE)  AND  APFBOVED  PEACTKE 

M  B  SLEEPER 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  PUBLISHING  CO 
t  WEST   41  TH    STREET.  NEW  YORK 


For,  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  necessary 
"kinks"  that  will  enable  one  to  ac- 
complish successful  soldering.  If  a 
mechanic  has  not  succeeded  in  his- 
soldering,  this  book  may  tell  him  just 
what  he  needs  to  produce  good  work 
— something  that  he  may  heretofore 
have  forgotten. 

Hard  soldering,  for  some  reason, 
is  not  generally  known.  Hard  sold- 
ering, however,  is  very  important  and 
must  be  used  in  all  cases  where  soft 
solder  does  not  possess  sufficient 
strength.  Hard  soldering  and  solders 
are  thoroughly  covered  in  the  book. 
Nothing  has  been  omitted  that  will 
enable  the  mechanic  to  apply  hard 
solder  successfully. 

Biasing  and  all  of  its  important 
ramifications  are  treated  in  detail. 
Brazing,  like  hard  soldering,  is  a  pro- 
cess little  understood  by  many  me- 
chanics. The  book  "Soldering  and 
Brazing"  is  divided  in  five  parts  as 
follows:  Part  I — Soft  Soldering;  Part 
II— Hard  Soldering;  Part  III— Braz- 
ing; Part  IV — Heating  Devices;  Part 
V— Soldering  Notes. 


For  the  Radio  Experimenter 
and  Amateur 

In  this  book,  the  best  circuits  for 
different  instruments  and  various  pur- 
poses have  been  carefully  selected  and 
grouped  together.  The  result  is  a 
comprehensive  summary  of  radio  cir- 
cuits for  tuning  coils,  loose  couplers, 
capacity  coupling,  variometers  and 
other  equipment  for  receiving  long 
and  short  damped  and  undamped 
waves;  damped,  undamped  and  modu- 
lated wave  transmitters  using  buzzers, 
spark  coils,  transformers,  arcs  and 
vacuum  tubes,  telephone  transmitters, 
laboratory  oscillators,  vacuum  tube 
characteristic  measuring  circuits, 
wave-meters,  and  audibility  meters — 
in  short,  diagrams  for  every  purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  construction  or 
operating  details.  Spaces  are  also 
provided  for  notes  on  the  results  ob- 
tained with  each  diagram.  This  ar- 
rangement, coupled  with  the  skillful 
selection  of  the  circuits,  makes  Radio 
Hook-ups  an  essential  to  every  radio 
experimenter  or  operator. 


For  the  Radio  Engineer 
and  Student 

Par  from  being  a  collection  of  for- 
mulas, Design  Data  takes  up  in  proper 
sequence  the  problems  encountered 
in  planning  all  types  of  receiving  sets 
for  short,  medium,  and  long  wave 
work,  and  spark  coil,  transformer,  and 
vacuum  tube  transmitters  operating 
on  200  meters. 

Where  formulas  are  difficult,  tables 
have  been  worked  out  so  that  values 
can  be  found  without  the  use  of 
mathematics.  The  few  formulas 
given  are  so  simple  that  any  school 
boy  can  solve  them.  The  subjects  are 
so  arranged  that,  having  decided  upon 
the  type  of  receiver  or  transmitter  to 
be  built,  the  reader  can  locate  imme- 
diately the  problems  and  solutions 
required. 

In  Design  Data,  radio  experiment- 
ers are  given  such  information,  read- 
ily accessible,  as  to  make  it  possible 
for  them  to  have  modern  and  highly 
efficient  equipment  and  to  get  the 
best  possible  results  from  the  instru- 
ments they  make  or  buy. 
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DUCK'S 

Electrical 
and  Wireless 


No.  13 
264  Pages 

Catalog 


JUST  OFF  THE  PRESS 

17S  Pages  of  Wtralmm* 
Inatrumen  ta 


I  Any  radio  amateur  will  tell  you 
\  there  ii  no  catalog  to  take  it* 
place,  and  that  it  it  a  Beacon 
Light  to  guide  you  in  the  selection  of 
your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  12c  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 

Great  cost  of  catalog  and  low  prices 
prohibit  distribution  otherwise 


OPPORTUNITIES  FOR 
INVENTORS 


T! 


What  This  Big  Catalog  Contains 


1*5  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 
10  pp.  Raw  Material ; 

2  pp.  Transformers ; 

9  pp.  Auto  and  Stg. 
Batteries ; 

8  pp.  Telegraph 
Instruments; 


42  pp.  Motors  and 
Dynamos ; 
8  pp.  Flashlights ; 

2  pp.  Medical  Bat- 
teries ; 

3  pp.  Ammeters  and 
Voltmeters ; 

20  pp.  Electrical  and 
Mechanical  Books. 


I 

i  

I  THE  WILLIAM  B.  DUCK  CO. 

244-246  Superior  Street,  Toledo,  Ohio 


THE  NEED  OF  THE  HOUR 

Wireless  Operators  for  the  Merchant 
Marine. 

Start  your  boy  in  a  profession 
worth  while 

Complete  Beginners,  Wireless  Set,  $15.00 

Comprising  Loose-Coupler,  2,000  Meters; 
pair  2,000-Ohm  Phones,  Fixed  Condenser, 
Galena  Detector,  and  instructions  book; 
these  are  separate  instruments  and  Guaran- 
teed; the  best  value  on  the  market  to-day. 
Note :— We  do  special  Cabinet  and  Metal  Work 
for  Engineering  Students ;  correspondence  in- 
vited. 

Radio  Equipment  Company 
1525  North  Fawn  Street      -  Philadelphia 


Electrical  Engineering 

Bachelor  of  Science  Degree  in  3  Years 

A  large,  experienced  faculty  of  45  experts 
will  train  you  thoroughly  and  quickly  at 
this  progressive  school.  An  efficient  com- 
bining of  theory  and  practice  in  laboratory, 
class  room  and  shop. 

Institute  of  Electrotechnics 

Junior  and  Senior  divisions.  Entrance  require- 
ments 8th  grade  and  2  years  hlsh  school  re- 
spectively. Trains  intrusively  for  early  gradua- 
tion as  an  electrotechnlclan.  Alto  one  year 
practical  electricity  and  one  year  Mechanical 
and  Electrical  Drafting  Courses.  No  special 
educational  requirements.  Fall  term  now  open. 
"Earn  While  You  Learn"  If  you  like;  one-halt 
day  school,  one-half  day  paid  employment. 
B.  O.  T.  C.  (optional)  athletics.  Students'  Fra- 
ternity House.  Room  and  hoard  at  cost.  Glee 
Club. 

NEW  TERM  OPENS  JAN.  2 

Write  l 
booklet 

Mention  ago,  education  and  oourso  of 

Interest 

SCHOOL  OF  ENGINEERING  OF 
MILWAUKEE 
127-37  3  Broadway         Milwaukee,  Wis 


HE  equipment  section  of  the  engi- 
neering division  of  the  Army  Air 
Service  is  anxious  that  inventors 
and  designers  in  general  and  members 
of  the  society  in  particular  lend  their  ef- 
forts in  the  development  of  certain  air- 
plane equipment.  Among  these  is  a 
gasoline  tank  which  will  withstand  a 
salvo  of  30  calibre  ammunition,  equally 
mixed,  service,  tracer,  incendiary  and 
armor-piercing  bullets,  fired  at  a  range 
of  30  yards  and  at  the  most  vulnerable 
angle.  There  are  to  be  ten  consecutive 
tests  on  as  many  tanks  without  fire 
occurring.  The  weight  should  be  kept 
as  low  as  possible,  the  maximum  limit 
being  75  per  cent  more  than  standard 
tank  weights. 

Air  bag  floats,  landing  skids,  etc.,  to 
prevent  the  machine  from  capsizing 
when  landing  in  water  and  to  keep  it 
afloat  after  landing  constitute  other 
problems  requiring  solution.  Such  de- 
vices should  present  as  small  an 
amount  of  wind  resistance  surface  as 
possible,  should  be  light  and  readily 
detachable. 

A  mobile  independent  cranking  de- 
vice, mounted  on  a  small  motor  truck, 
is  also  desired.  The  device  should  be 
electrically  driven  and  arranged  so  that 
it  can  be  backed  up  to  the  front  end  of 
an  airplane  and  attached  to  the  pro- 
peller by  a  flexible  arm.  The  electric 
motor  is  then  used  to  crank  the  engine, 
causing  it  to  begin  firing.  When  the 
engine  picks  up,  the  device  should  be 
automatically  thrown  out  of  connection 
with  the  propeller. 

A  gasoline  supply  gauge  is  needed 
which  will  be  responsive,  serviceable 
and  accurate  to  the  last  half  gallon. 
It  may  be  mounted  on  the  tank,  al- 
though it  should  preferably  be  mounted 
on  the  dashboard.  This  gauge  must,  of 
course,  register  under  conditions  exist- 
ing in  airplane  service  where  the  center 
line  of  the  tank  changes  rapidly  from 
one  to  another  of  practically  every 
plane  that  it  is  possible  to  assume,  and 
is  frequently  180  deg.  out  of  its  normal 
position  for  comparatively  short  inter- 
vals of  time. 

At  present  portable  canvas  hangars 
for  field  service  do  not  weather  winds 
or  rainstorms  well  enough  to  be  prac- 
tical, and  they  are  generally  too  small. 
The  improved  hangar  should  be  cap- 
able of  housing  four  De  Haviland 
planes  with  working  space.  They 
should  provide  for  the  necessary  elec- 
tric lighting  and  small  machine  work. 
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THE  MIDGET  SLIDE  RULE 
will  solve  anj  problem  In  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
Log  Scale  gives  any  root  or  power 
of  any  number.  Gives  Logarithms, 
Slnea.  TangenU,  Cosines,  Cotan- 
gents and  the  decimal  equivalent 
of  fraction!  to  six  decimals.    It  la 


dire  years  of  service.  This  rule  Is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1  00 
and  are  put  together  with  paper 
fasteners.  It  la  accurate,  simple 
to  operate  and  comparison  shows  that  It  is  undoubtedly  the 
fastest  and  most  complete  rule  made.   Our  refund  guaran- 

t«ti  you  from  loan  or  disappointment.    An  fnt-irut-tion  book  16 
12  Illustration!!,  U  aent  with  «»arh  rata.    Diameter  4  In. 

(white  coated  aU-eh.   SI. 00;  White  &  _ 
-.trtx.    Your  money  bach  I  f  rou  are  | 
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Learn  Drafting 

**  Employers  everywhere  are  looking  for  ■killed 
draftsmen.  They  are  offering  goad  talari—  to 
•tart  with  splendid  chances  for  advancement 

Drafting  offers  exceptional  opportunities  to  a 
ypung  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  Just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  'For 28 years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  L  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  It. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  ■  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX6062-B,  SCRANTON.  PA. 
Explain,  without  obligating  mo,  how  I  can  qualify  lor  tbo 
position,  or  In  ths  subject,  Wore  which  I  msrttXT 


electrical  enciniir 
Electrician 
Electric  Whins 
Electric  Lighting 
Electric  Car  Running; 
Heavy  Electric  Traction 
Electrical  Draftsmen 
Elf* trie  Hsealne  Derirner 
Telegraph  Expert 
Practical  Telephony 
MF.C  Ht-iK'tl.  ENUINEFIt 
Mechenical  Draftsmen 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  end  Mepplng 
HIKE  r'OKKM'N  OK  EHO'lt 
ARCHITECT 
Areetteeterel  ureftaaKM 
Pl.t  ■RIM!  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CHERIIUL  ENGINEER 

SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 

H Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BlSI.Vf  SS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenesrapaer  and  Typist 
Cert.  Pub.  Accountant 
j  Traffic  Management 
]~  Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  er  Sept. 
AGRICULTURE  gj  Spanish 
PeeltrrKelalBc  Wj  Preeek 
fj  lulls* 
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I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
various  arts,  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  tbey  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Writ"  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
Owen  Building,         Washington,  D.  C. 


Free  Book  on  PATENTS 

Write  today  for  a  Free  Copy  of  "How  to 
Obtain  a  Patent."  Contains  valuable  infor- 
^j^—.  mation  and  advice  to  investors. 
Wfjyf  fo  1  Tells  how  to  secure  Patents.  Send 
i.  •  |  model  or  sketch  of  your  inven- 
ODtain  tion  for  opinion  of  its  patentable 


opinion 
nature— Free. 


(20  years  experi- 
D^ott!  cnce-)  Talbert  &  Talbert,  4368 
raTenT-  Talbert  Bldg.,  Washington,  D.  C. 


NEMF5DK 

IKVEMTORS— 
MANUFACTURERS 


SIXTH  EDITION 


fir 

Inventors  and 


Manufacturers 

return  mail  FREE. 

Write  LACEY  8  LACEY 

ttept  S.  Wishinoton.DC 


Competent  Patent  Service 

By  a  Former  Examining  Official  of  the  U.  S. 
Patent  Office 

NORMAN  T.  WHITAKER 

Lawyer  and  Engineer 

580  Whither  Bldg.  Washington,  D.  C. 


Branch  Offi 


,  87  Nassau  SL,New  York  City 
INVITED 


PATENTS 

Record  *oar  invention.  Upon  requetrt.  I  will  forward  to 
MM  form  "Pixirur  MNMHi  UatMof  Invention  , 
!'Hp;Hrr  with  fall  to  form*  (Jon  NMnH "»  ■■■  •"o  *n" 
btil  way  to  secure  patent  protection    Prompt,  personal 


Making  Tour  Invention*  Financial  Success 

How  tett  to  Umoee  ot  mar  taveaMoa 

Wlat  Und  at  tfttmumt*  to  make  lor  rmr  arsfeeMoa 

What  tM  «/  ettrm  tmt  wrlmUk—  to  mnii 

VdaetU  toils*  end  other  dots 

By  H.  O.  Delaney,  an  sspsrieneed  Inventor,  to 

The  InMtv's  Mama]  of  Valuable  hrformation 

9 1.00  per  copy,  postpaid 
Addltlocai  information  and  Table  of  Contacts  win  be 


«.  E.  Perry  Co..  Publishers.  132*  Broadway,  Mew  York 


96-Page  Book  Catalogue  Sent  Free 

WE  have  just  issued  a  96-page  Book  Catalogue  listing  about  2,500  of  the  most 
recent  Scientific  and  Technical  books.  This  is  all  the  more  welcome  by  reason 
of  the  fact  that  both  the  publishing  and  importing  of  books  have  been  very  much 
upset  by  the  war,  and  many  books  can  only  be  supplied  with  great  difficulty. 
This  catalogue  will  be  sent  to  any  address  in  the  world,  free  on  request. 

Manuscripts  Considered  for  Publication 

The  Book  Publishing  Department  of  the  BCIKNTITIC  AMERICAN  will  be  glad  to  (Ire  an 
examination  of  any  manuscript  of  Scientific  or  Technical  nature.  Submit  as  much  of  matter 
ss  possible.  Including  UlustratlTe  material.  There  was  nerer  a  better  field  for  books  of  this 
nature  than  at  the  present  tune. 

Scientific  -  American  Publishing  Company 


Woolwortb  Building 


235  Broadway,  New  York 
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Are  You  a  Good  Workman? 

MEN  who  dabble  around  in  homo  shops  like  to  be  called 
mechanics.  Some  of  them  are  deserving  of  the  name 
and  come  are  not.'  A  man  may  possess  a  consider- 
able knowledge  of  mechanics  and  yet  his  fingers  may  be  so 
awkward  that  he  is  not  able  to  manipulate  tools  successfully. 
The  writer  knows  of  a  young  man  who  has  an  extensive 
knowledge  of  chemistry,  and  yet  has  been  accused  of  being 
a  blacksmith  in  the  manipulation  of  chemical  apparatus. 
Genius  does  not  always  find  its  way  to  the  finger  tips. 

MANY  men  are  natural  born  mechanic*;  some  have  to  be 
trained;  some  simply  cannot  be  trained.  Probably  one 
of  the  greatest  essentials  of  a  good  workman  is  accuracy. 
Without  accuracy,  nothing  of  value  can  be  accomplished. 
The  eye,  no  matter  how  "mechanical,"  can  never  replace 
measuring  instruments.  That  is  one  great  mistake  made  by 
many  young  men  training  themselves  for  a  mechanical  career; 
they  rely  too  much  upon  their  eyesight,  and  are  quite  forget- 
ful of  its  natural  limitations.  Moral:  If  the  eyesight  were 
accurate  enough,  there  would  never  have  been  a  need  for 
scales  and  micrometers. 

THE  scond  great  essential  of  a  good  workman  is  neatness. 
True,  some  mechanics  can  produce  wonderful  work  in  an 
untidy  shop,  but  there  are  few.  Neatness  always  helps  to 
develop  accuracy  as  well  as  efficiency.  A  poorly  kept  shop  is 
often  an  indication  of  the  nature  of  the  work  that  the  shop 
produces.    Moral:  A  neat  shop  is  a  great  aid  to  good  work. 

'T'HE  third  essential  of  the  good  workman  is  patience.  Pa- 
X  tience  is  a  virtue  of  the  good  mechanic.  The  man  in  a 
hurry  cannot  hope  to  be  a  mechanic  worthy  of  the  name.  Of 
all  faults  of  beginners  that  of  impatience  is  the  greatest  and 
the  most  difficult  to  overcome.  It  is  the  cautious,  calculating 
mechanic  who  accomplishes  noteworthy  work.  Many  men 
picture  what  they  are  working  at  in.  their  mind's  eye,  and  they 
are  so  anxious  and  impatient  to  see  the  finished  article  that 
they  rush  through  the  job  of  producing  it  in  the  most  hap- 
hazard way.  A  set  of  castings  received  one  day  must  be 
machined  and  assembled  the  next— or  the  same  day.  Moral: 
A  good  mechanic  is  patient. 

RAYMOND  FRANCIS  YATES, 

Editor. 
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Drake's  practical  mechanical  books  for  home  study  are  written  in  non-technical 
language  by  acknowledged  experts, — for  electricians,  engineers,  telephone  men, 

machinists,  automobilists,  carpenters,  plumbers,  sign  and  card  writers,  in  fact  for  all  mechanics  and 
skilled  workers.  Drake  books  are  as  easy  to  read  as  the  pay  checks  which  they  so  often  increase.  Order 
direct  from  this  page.  Send  the  price  of  any  book  listed  below — we'll  send  the  books  postpaid — you 
keep  them  five  days — if  not  entirely  satisfied  return  the  books  and  your  money  will  be  refunded  in  full. 

Marine  and  Stationary  Engineers 

Complete  Examination  and  Answer* 

By  Swindle,  M.  E„  400  pages,  212   Illustrations.  Pocket  size. 


leatherette   $2.00 

Concise,  thoroughly  reliable.  Covers  every  phase  of  marine  and 
stationary  engineering.  Gives  latest  and  most  improved  answers 
for  steam  boiler  engineer  examinations. 

Brookes'  Automobile  Handbook 

1918  edition  revised  by  Manly.    700  pages.  Illustrated,  400 

pages  on  new  equipment.   Pocket  size,  leatherette  $2.00 

Contains  practical  information  for  owners,  operators  and  automo- 
bile mechanics.  Covers  both  gasoline  and  electric  automobiles. 
Gives  remedies  for  road  troubles — motor,  carburetor,  Ignition,  bat- 
tery, clutch,  and  starting  troubles,  charts,  tables  and  diagrams. 
Sure  to  save  time  and  money. 

Practical  Gas  and  Oil  Engine  Handbook 

Special  references  to  Diesel  and  other  new  oil  engines.  By 
Brookes.  270  pages,  81  Illustrations.  Pocket  size,  cloth.  .$1.00 
Full  of  practical  information  on  the  care,  maintenance  and  repairs 
of  gas  and  oil  engines.  An  Invaluable  guide  on  construction,  opera- 
tion and  maintenance  of  stationary,  portable  and  marine  gas  and 
oil  engines.  Fuel  and  fuel  consumption  carefully  analyzed  In  non- 
technical terms. 

Operators'  Wireless  Telegraph  and 
Telephone  Handbook.  1918  Edition 

By  Laughter.  210  pages,  with  Illustrations  of  wireless  Installa- 
tion on  TJ.  S.  war  ships  and  ocean  liners,  cloth  $1.00 

A  complete  treatise  of  this  important  subject,  from  construction  and 
"tuning  up"  to  study  of  rules  of  naval  stations  with  all  codes,  ab- 
breviations, etc.   Written  so  any  layman  can  understand. 

Steam  Boilers,  Their  Construction,  Care 

and  Operation,  With  Question*  and  Answer* 

By  Swingle,  M.  E.   305  pages,  170  Illustrations.    Pocket  size, 

leatherette   '  '  $2.00 

Goes  carefully  Into  boiler  construction,  setting,  and  operation.  Has 
valuable  tables  and  rules  for  calculating  boiler  strength,  heating 
surface  and  horsepower.  Evaporation  tests  explained.  All  modern 
boiler  room. equipment  given  particular  attention. 


able  for  repair 


The  books  listed  above  are  only  a  few  of  the  many  in  our  catalogue,  which  you 
will  receive  promptly  after  filling  out  and  mailing  us  the  coupon  above.  For  quick 
action  order  direct  from  this  page— cross  name  of  each  book  wanted  and  send  Id 
with  the  price  quoted.  We  prepay  postage  and  send  books  on  our  money-back  plan. 


At  All  Bookstores,  or 


Order  direct  from  this  paqe 
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Wooden  Boat  and  Ship  Building 

A  Practical  Course  by  Richard  M.  Van  Gaasbeek.    Bound  In 

cloth,  profusely  Illustrated  $1.50 

A  complete  Instruction  book  for  carpenters.  Every  step  of  boat  and 
wooden  shipbuilding  clearly  explained.   Bight  up  to  date.   Just  off 


Electric  Motors,  Direct  and  Alternating 

By  Prof.  Moreton,  B.S.,  E.E.,  written  In  non-technical  lan- 
guage, 250  pages.  Illustrated,  pocket  size,  limp  cloth  $1.00 

Cover*  the  principles,  construction  and  maintenance  of  all  types  of 
electric  motor* — treats  fully  of  troubles,  their  cause,  location  and 
how  to  remedy  them. 

Automobile  Starting  and  Lighting 

By  Manly.  302  pages,  fully  Illustrated.  Pocket  size,  cloth. 
Changes  in  starting  and  lighting  brought  down  to  1918.   Every  de- 
vice on  the  market  covered  In  i 


Oxy-Acetylene  Welding  and  Cutting 

Electric  and  Thermit  Welding.  By  Manly.  215  pages.  Illus- 
trated.   Cloth   $1.00 

Fully  describes  annealing,  tempering,  hardening,  heat  treatment, 
and  restoration  of  steel,  and  gives  much  practical  Information  on 
the  uses  and  characteristics  of  various  metals.  Hand  forging  and 
welding  Included. 

Twentieth  Century  Machine  Shop  Practice 

By  Brookes.    650  pages,  400  Illustrations.    Cloth  $2.00 

The  latest  and  most  practical  book  for  machinists,  engineers  and 
others  Interested  In  100%  efficient  use  of  machinery  and  machine 
tools  in  a  modem  machine  shop.  Covers  everything  from  simple 
Arithmetic  to  applied  mechanics. 

The  Ford  Motor  Car  and  Truck  and 
Tractor  Attachments 

By  Manly.    256  pages,  fully  Illustrated.    Pocket  size,  limp 

„    cloth   $|.oo 

Gives  complete  Instructions  on  every  feature  of  Ford  cars,  with  par- 
ticular attention  to  adjustments  and  repairs,  upkeep  and  care. 
Truck  and  tractor  attachments  fully  covered. 
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Guides  Every  Day. 
They  tell  you  lust  what 
you  need  to  know. 


AWKINS 


4700  Pictures 


a  NUMBER 
a  MONTH 


FREE 


READ  THIS  PARTIAL  LIST  OF  CONTENTS 

M:  I  Contain*  348  pages,  388  Illustrations.  Klectrical  signs  and 
symbols — static  and  current  electricity  -primary  cells  conductors 
svnd  Insulators — resistance  and  conductivity— magnetism— lndu- 
tioo  coils — dynamo  principles — classes  of  dynamos — armatures — 
windings — commutation— brushes;,  etc 

No  2  Contains  348  pagee,  394  Illustrations.  Motor  principles — 
armature  reaction— motor  starting — caloulatioi  is—  brake  horse- 
power— selection  and  installation  of  dynamos  and  motors — gal- 
vanometer* —  standard  cells  —  current  measurement  —  resistance 
measurement — voltmeters — wattmeters — wattiiour  meters — operation 
of  dynamos— operation  of  motors  etc. 

No  3  Contains  300  pages.  423  Illustrations.   Distribution  systems 

 wires  and  wire  calculations — inside,  outside  and  underground 

wiring — aign  flashers— lightning  protection— rectifiers — storage  bat- 
tery systems,  etc 

No  4  Contains  270  pages,  379  Illustration's,  Alternating  current 
principles  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principles — alternator  construction— windings,  etc 
No  5  Contains  320  pagee,  614  Illustrations.  A.  C.  Motors — syn- 
efarotious  and  Induction  motor  principles— A.  C.  commutator 
motors  —  Induction  motors —  transformers:  losses,  construction, 
connections,  tests — converters — rectifiers,  etc. 
No  8  Contains  293  pagee,  472  illustrations.  Alternating  current 
pystemi — switching  devices — current  breakers— relays — lightning 
protector  apparatus— regulating  devices— synchronous  condensers 
— Indicating  devices — meter*— power  factor  Indicators— wave  form 
measurement — switch  boards,  etc 

No  7  Contains  315  pages,  379  illustrations.  Alternating  current, 
wiring  power  stations — turbines:  management,  selection,  location, 
erection,  testing,  running,  care  and  repair— telephones,  etc. 
No  8  Contains  332  pages.  438  illustrations.  Telegraph — simulta- 
neous telegraphy  and  (elephony  —  wireless  —  electrolysis  belU  — 
electric  lighting — photometry,  etc 

No  9  Contains  322  pages,  627  illustrations.  Klectrlc  railways- 
electric  locomotive* — car  lighting— trolley  car  operation— mis- 
cellaneous applications — motion  pictures — gas  engine  ignition — 
automobile  self-starters  and  lighting  systems,  electric  vehicles,  etc. 
Ne    10   Contains  513  pages,  599  Illustrations.    Elevators — cranes 

 pumps— air  compressors — electrlo    heating — electric  welding — 

soldering  and  brazing— Industrial  electrolysis — electro-plating— 
•lectro — therapeutics — X-rays,  etc. 

Ab»o  a  complete  126  page  ready  reference  Index  of  the  complete 
library.  Tills  Index  has  been  planned  to  render  easily  accessible 
all  the  rart  Information  contained  In  the  10  electrical  guides. 
There  are  over  13.500  cross  references.  Y 


place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  arc  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words — only  what  you  need  to 
know — fuil  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guides  can't  give  you  help  on. 

The  WHOLE  SET  sent 
for  your  inspection 

The  books  are  small  enough  to  slip  into  your  coat  pocket- 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  its  con- 
tents. 3,500  pages  of  actual  information  and  4,700  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.   Try  it  at  our  expense. 

TO  EARN  MORE  LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books — to  look  them  over — ask 

them  all  the  questions  you  can  think  of— use  them  in  your  work— study  them— pick 
up  gome  information  that  will  increase  your  earning  ability.  We  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  being 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can  t  get  along 
without  them,  return  them  to  us  and  owe  us  nothing.  . 

When  you  decide  to  keep  them  you  only  have  to  pay  $1.00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1.00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  times  over. 

THEO.  All  DEL  &  CO. 

72  Fifth  Ave.,  New  York,  N.  Y. 

THIS  COUPON  BRINi 


What  Users  Say: 

Become  a  Superintendent 

Hawkins  Guides  are  worth  double  their 
price  I  have  been  able  to  secure  higher 
Day  and  a  better  position  with  their  aid. 

K.    W.  Monard. 

Sunt.  Erskine  Ught  &  Tower  Plant, 
Erskine.  Minn. 
$5,000  Saved  m  t  _ 

The  ten  dollars  I  Invested  la  Hawkins 
Electrical  Guides  netted  the  company 
by  whom  I  am  employed  Bomewhere 
around  $5,000.  .  . 

The  knowledge  gained  from  your  books 
enabled  me  to  save  a  transformer  house, 
whereas  a  year  ago  I  should  have 
thought  myself  In  great  danger  and 
have  run. 

Use  this  letter  aa  you  please  as  I  am 
truly  thankful  for  having  the  little  won- 
ders. A.  L.  Foster.  Opher.  Colo. 
Handy  to  Carry 

The  gTeat  beauty  of  them  Is  that  you 
can  carry  them  In  your  pocket.  That 
suits  me  for  I  never  want  to  be  without 
them.  F.  S.  Collins. 

Richardson  Engineering  Co.,  Hartford, 
Conn. 


EO.  AU  DEL  &  COMPANY 
72  Fifth  Avenue.  N.  Y. 


Please   submit    me   for  examination 
Hawkins  Electrical  Guides  (price  $1 
each).   Ship  at  once,  prepaid,  the  10  num- 
rs.    If  satisfactory  I  agree  to  send  you  $1 
within  soven  days  and  to  further  mall  you  $1 
rach  month  until  paid. 


Signature  . 
Occupation 


5END  NO  HONEY-  USE  THE  COUPON 


Employed  by. 
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EVERY  PRACTICAL  MAN'S  LIBRARY 
SHOULD  CONTAIN  THE  FOLLOWING  BOOKS 


the  model  T 

FORD  CAR 


o  — o 


The  Modern  Gasoline  Automobile,  Its  Design,  Con- 
struction, Operation. 

By  Victoi  W.  Page,  M.S.A.E.  This  is  the  most  complete,  practical 
and  up-to-date  treatise  on  gasoline  automobiles  and  their  component 
parts  ever  published.  In  the  new  revised  and  enlarged  1920  edition, 
all  phases  of  automobile  construction,  operation  and  maintenance  are 
fully  and  completely  described  and  in  language  anyone  can  under- 
stand.   1,000  pages.    1,000  illustrations.  Price,  $4.00 

The  Model  T  Ford  Car,  Its  Con- 
struction, Operation  and  Repair, 
Including  the  Fordson  Farm  Trac- 
tor. The  F.  A.  Starting  and  Light- 
ing System  and  the  Worm  Drive 
1-Ton  Truck. 

By  Vicroa  W.  Pag*.    This  is  the  most  com- 

friete  and  practical  instruction  book  ever  pub- 
ishcd  on  the  Ford  car  and  the  Fordson  Trac- 
tor. Illustrated  by  specially  made  drawings 
and  photographs.  All  parts  of  the  Ford 
Model  T  Car  are  described  and  illustrated  in 
a  comprehensive  manner — nothing  is  left  for 
the  reader  to  guess  at.  The  construction  is 
fully  treated  and  operating  principle  made 
clear  to  everyone.  425  pages,  150  illustrations. 

Price,  $1.50 

How  to  Run  an  Automobile. 

By  Victor  W.  Page.  This  treatise  gives  concise  instructions  for 
starting  and  running  all  makes  of  gasoline  automobiles,  how  to  car* 
for  them,  and  give  distinctive  features  of  control.  Describes  every 
step  for  shifting  gears,  controlling  engines.  178  pages.  72  illus- 
ions. Price,  $1.25 

Automobile  Welding  with  the  Oxy-Acetylene  Flame. 

By  M.  Keith  Dunham.  Explains  in  a  simple  manner  apparatus  to 
be  used,  its  care,  and  how  to  construct  necessary  shop  equipment. 
Proceeds  then  to  the  actual  welding  ef  all  automobile  parts,  in  a 
manner  understanable  by  everyone.    167  pages,  fully  illustrated. 

Price,  $1.50 

Abrasives  and  Abrasive  Wheels. 

By  Fred  B.  Jacobs.  A  new  book  for  everyone  interested  in  abrasives 
or  grinding.  A  careful  reading  of  the  book  will  not  only  make  me- 
chanics better  able  to  use  abrasives  intelligently,  but  it  will  also  tell 
the  shop  superintendent  of  many  short  cuts  and  efficiency-increasing 
kinks.  The  economic  advantage  in  using  large  grinding  wheels  are 
fully  explained,  together  with  many  other  things  that  will  tend  to 
give  the  superintendent  or  workman  a  keen  insight  into  abrasive 
engineering.  340  pages,  200  illustrations.  This  is  an  indispensable 
book  for  every  machinist.  Price,  $3.00 

Automobile  Repairing  Made  Easy. 

By  Victor  W.  Page.  A  thoroughly  practical 
book  containing  complete  directions  tor  making 
repairs  to  all  parts  of  the  motor  car  mechanism. 
Written  in  a  thorough  but  non-technical,  man- 
ner. This  book  also  contains  Special  Instruc- 
tions on  Electric  Starting,  Lighting  and  Ignition 
Systems.  Tire  Repairing  and  Rebuilding.  Auto- 
genous Welding,  Brazing  and  Soldering,  Heat 
Treatment  of  Steel,  Latest  Timing  Practice, 
Eight  and  Twelve-Cylinder  Motors,  etc.,  etc. 
You  will  never  "Get  Stuck"  on  a  Job  if  you 
own  this  book.  1,000  specially  made  engravings 
on  500  plates.  1,056  pages  (5^x8).  11  fold- 
ing plates.  Price,  $4.00 

Machine  Shop  Arithmetic. 

By  Colvin-Cheney.  Most  popular  book  for  shop  men.  Shows  how 
all  shop  problems  are  worked  out  and  "why."  Includes  change  gears 
for  cutting  any  threads;  drills,  taps,  shrink  and  force  fits;  metric 
system   of   measurements  and  threads. 


mechanics  and  for  instruction  in  Y.  M. 
Seventh  edition.    131  pages. 


Used  by  all  classes  of 
C.  A.  and  other  schools. 

Price  60c 


Steel:  Its  Selection,  Annealing,  Hardening  and  Tem- 
pering. 

By  E.  R.  Markhah.  This  work  was  formerly  known  as  "The 
American  Steel  Worker,"  but  on  the  publication  of  the  new,  revised 
edition,  the  publishers  deemed  it  advisable  to  change  its  title  to  a 
more  suitable  one.  This  is  the  standard  work  on  hardening,  temper- 
ing, and  annealing  steel  of  all  kinds  This  book  tells  how  to  select, 
and  how  to  work,  temper,  harden,  and  anneal  steel  for  everything  on 
earth.  It  is  the  standard  book  on  selecting,  hardening,  and  tempering 
all  grades  of  steel.  400  pages.  Very  fully  illustrated.  Fourth 
edition.  Price,  $3.00 


Saw  Filing  and  Management  of  Saws. 

By  Robert  Grimshaw.  A  practical  hand  book  on  filing,  gumming, 
swaging,  hammering  and  the  blazing  of  band  saws,  the  speed,  work, 
and  power  to  run  circular  saws,  etc.  A  handy  book  for  those  who 
have  charge  of  saws,  or  for  those  mechanics  who  do  their  own  filing, 
as  it  deals  with  the  proper  shape  and  pitches  of  saw  teeth  of  all  kinds 
and  gives  many  useful  hints  and  rules  for  gumming,  setting,  and 
filing,  and  is  a  practical  aid  to  those  who  use  saws  for  any  purpose. 
Third  edition,  revised  and  enlarged.    Illustrated.  Price,  $1.25 

Brazing  and  Soldering. 

By  James  F.  Hobart.  _  The  only  book  that  shows  you  just  how  to 
handle  any  job  of  brazing  or  soldering  that  comes  along;  it  tells  you 
what  mixture  to  use,  how  to  make  a  furnace  if  you  need  one.  Full 
of  valuable  kinks.  The  fifth  edition  of  this  book  has  just  been 
published,  and  to  it  much  new  matter  and  a  large  number  of  tested 
formulas  for  all  kinds  of  solders  and  fluxes  have  been  added. 

Price,  35c 

Drafting  of  Cams. 

By  Louis  Rouilliok.  The  laying  out  of  cams  is  a  serious  problem 
unless  you  know  bow  to  go  at  it  right.  This  puts  you  on  the  right 
road  for  practically  any  kind  of  cam  you  are  likely  to  run  ud  against. 
Third  edition.  Price,  35c 

House  Wiring. 

By  Thomas  W.  Poppe.  Describing  and  illustrating  up-to-date  meth- 
ods of  installing  electric  tight  wiring.  Intended  for  the  electrician, 
helper  and  apprentice.  Contains  just  the  information  needed  for  suc- 
cessful wiring  of  a  building.  125  pages,  fully  illustrated,  flexible 
cloth.  Price,  7Bc 

Electric  Wiring,  Diagrams  and  Switchboards. 

By  Newton  Harrison,  with  additions  by  Thomas  Pofpb.  This  is 
the  only  complete  work  issued  showing  and  telling  you  what  you 
should  know  about  direct  and  alternating  current  wiring.  It  is  a 
ready  reference.  The  work  is  free  from  advanced  technicalities  and 
mathematics,  arithmetic  being  used  throughout.  It  is  in  every  respect 
a  handy,' Veil-written,  instructive,  comprehensive  volume  on  wiring 

Second  revised 


for  the  wire-man,  foreman,  contractor  or  electrician, 
edition.    303  pages,  130  illustrations.  Cloth. 


Price,  $2.00 


High  Frequency  Apparatus,  Its  Construction  and  Prac- 
tical Application. 

By  Thomas  Stanley  Curtis.  The  most  comprehensive  and  thor- 
ough work  on  this  interesting  subject  ever  produced.  The  book  is 
essentially  practical  in'  its  treatment  and  it  constitutes  an  accurate 
record  of  the  researches  of  its  author  over  a  period  of  several  years, 
during  which  time  dozens  of  coils  were  built  and  experimented  with. 
248  pages.    Fully  illustrated.  Price,  $2 .SO 

The  Lathe— Its  Design,  Construction  and  Operation, 
With  Practical  Examples  of  Lathe  Work. 

By  Oscar  E.  Perrigo.  A  new  revised  edition,  and  the  only  complete 
American  work  on  the  subject,  written  by  a  man  who  knows  not  only 
how  work  ought  to  be  done,  but  who  also  knows  how  to  do  it,  and 
how  to  convey  this  knowledge  to  others.  It  is  strictly  up-to-date  in 
its  descriptions  and  illustrations.  A  number  of  difficult  machining 
operations  are  described  at  length  and  illustrated.  The  new  edition 
has  nearly  500  pages  and  350  illustrations.  Price,  $3.00 

Henley's  Twentieth  Century  Book  of  Recipes,  Formu- 
las and  Processes. 

Edited  by  Gardner  D.  Hiscox.  The  most  valuable  techno-chemical 
formula  book  published,  including  over  10,000  selected  scientific, 
chemical,  technological  and  practical  recipes  and  processes.  This 
book  of  800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  for  the  manufacture  of  valuable 
articles  for  everyday  use.  Hints,  helps,  practical  ideas  and  secret 
processes  are  revealed  within  its  pages.  It  covers  every  branch  of 
the  useful  arts  in  every  respect.  Contains  an  immense  number  of 
formulas  that  every  one  ought  to  have  that  are  not  found  in  any 


other  work.    New  edition.  Cloth. 

Starting,  Lighting,  and  Ignition  Sys- 
tems. 

By  Victor  W.  Page.  A  practical  treatise  on 
modern  starting  and  ignition  system  practice 
This  practical  volume  has  been  written  with 
special  reference  to  the  requirements  of  the 
non-technical  reader  desiring  easily  understood 
explanatory  matter  relating  to  all  types  of  auto- 
mobile ignition,  starting  and  lighting  systems. 
It  can  be  understood  by  anyone  even  without 
electrical  knowledge.  Nearly  500  pages.  297 
specially  made  engravings.    New  Edition. 

Price,  $2.50 


Price.  $4X0 


MOOtBN 

jTurftvujaiT.*! 

BXITimSUTtMS 

$ST  Any  of  these  book*  sent  prepaid  on  receipt  of  price.  FREE — Our  new  1920  Catalog  of  Practical  Book*  sent  free  on  request 

THE  NORMAN  HENLEY  PUBLISHING  COMPANY 

Dept.  E.  E.  2  West  45th  Street,  New  York 
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Examine  Them  Free 

The  sixth  edition  of  Modern  Shop  Practice  is  now  off  the  press. 
Let  us  send  you  the  six  volumes  for  seven  days'  free  examination 
— not  a  penny  in  advance.  See  how  27  mechanical  engineers, 
designers,  and  specialists  in  shop  methods  have  given  you  the 
benefit  of  their  vast  experience.  Read  what  they  say  about  pro- 
duction, metallurgy,  welding,  tool  making,  tool  design,  die  mak- 
ing, metal  stamping,  foundry  work,  forging,  pattern  making, 
mechanical  and  machine  drawing,  speed  lathes,  planers,  metal 
drillers,  grinders,  milling  machines,  stamping  machines,  die 
presses,  etc.  Then  after  free  examination,  send  the  books  back 
unless  you  are  convinced  they  will  raise  your  pay. 

I The  more  you  know  about  machine 
JUmP  ftllvuU   shop  practice,  the  more  money  you 

will  earn.    Don't  depend  on  your 
hands  alone  to  earn  your  pay. 

Make  your  head  work  for  you.  Equip  yourself  with  knowledge 
that  designs  machinery,  that  does  the  big  work.  These  six  mas- 
sive volumes  tell  everything  you  want  to  know  about  every 
phase  of  shop  work.   Written  in  clear,  non-technical  language. 

Only  7c  a  Day 

These  six  magnificent  volumes  are  flexibly  bound  in  American 
Morocco,  gold  stamped.  Contain  2300  pages,  2500  illustrations, 
photographs,  drawings,  explanatory  diagrams,  tables,  etc.  Up- 
to-date  labor  saving  methods  that  big  manufacturers  have  spent 
thousands  of  dollars  to  learn.  Facts  that  you  can  use  in  your 
everyday  work  at  once.  Examine  the  books  free.  Then  if 
satisfied,  pay  for  them  at  rate  of  7c  a  day. 

No  Money  in  Advance 

Not  a  cent  in  advance.  See  the  books  in  your  own  home  first.  Read 
them  for  seven  whole  days  before  you  decide.  Make  no  deposit — 
assume  no  obligation.  If  you  are  not  more  than  satisfied — send  them 
back  and  you  won't  owe  a  cent.  If  you  are  sure  they  will  raise  your 
pay — send  only 

AMERICAN  TECHNICAL  SOCIETY 

Dept.  M-3U  CHICABO,  U.  S.  A 


$2.80  within  seven 
days  and  then  $2  a 
month  until  the 
special  introduc- 
tory price  of  $19.80 
has  been  paid. 
(Regular  price 
$30.)  With  each 
set  we  give  you 
Free  a  year's  Con- 
sulting Member- 
ship in  the  Amer- 
ican Technical  So- 
ciety. (Worth 
$12.)  Mail  coupon 
for  the  books  now. 
Send  no  money. 


AMERICAN  TECHNICAL  80CIETY 

Deft.  M-3SI.  CHICAGO,  U.  8.  A. 

Please  Bend  me  the  six-volume  set  of  "Modem  Shop  Prac- 
tice" for  seven  days'  examination,  shipping  charges  collect. 
If  I  decide  to  buy,  I  will  send  $2.80  within  seven  day*  and 
balance  at  $2  a  month  until  $19.80  baa  been  paid.  Then 
you  will  send  me  a  receipt  showing  that  the  set  of  books 
and  the  Consulting  Membership  are  mine,  and  fully  paid 
for.  If  I  think  I  can  get  along  without  tbe  books,  I  will 
return  them  at  your  expense  after  seven  days. 


Name. 


Address. 
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Learn  Mechanical  Drafting 

Earn  $35  to  $100  A  Week 

"Get  into  the  profession  of  big  pay  and  Rapid  Advancement  with  the  help  of 
the  school  that  has  started  hundreds  on  the  Road  to  Success.    I  am  ready  to 

help    you."      Roy  C. 
C  1  a  f  1  i  n,  President 
Columbia     School  of 
Drafting. 


Learn  at  Home 
in  Spare  Time 

You  don't  have  to  stop  work  or 
leave  home  in  order  to  become  a 
trained  Draftsman.  Through  our 
practical  Home  Study  Training  we 
teach  you  in  your  own  home,  and 
enable  you  to  qualify  as  a  practical 
Draftsman. 

No  Previous  Training 
Required 

Owing  to  the  comprehensive^  nature  of 
our  course,  you  need  no  previous  train- 
ing in  the  subject.  Though  you  have 
never  done  any  kind  of  drawing  before, 
you  can  become  a  thorough  Draftsman 
by  following  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  elimi- 
nate unnecessary  theoretical  work  and 
concentrate  upon  the  PRACTICAL 
problems  such  as  confront  the  profes- 
sional Draftsman.  We  do  not  require 
you  to  spend  months  of  your  time  on 
"preliminary"  work,  but  start  you  on 
REAL  DRAFTING  at  once.  That  is 
one  reason  why  our  students  "make 
good"  so  readily. 

Our  Graduates  Get  to  the 
Top 


The  Demand 
is  Greater 
than  the  Supply 

The  demand  for  properly  trained  Draftsmen 
has  always  been  greater  than  the  supply,  but 
this  is  more  so  today  than  ever  before,  owing 
to  greatly  increased  construction  and  mechan- 
ical development.  The  Draftsman  is  an  es- 
sential connecting  link  in  all  engineering 
work.  This  great  demand  is  indicated  by  the 
long  lists  of  want  ads  for  Draftsmen  in  the 
daily  papers,  especially  those  of  industrial 
centers. 

Specialists  in  Mechanical 
Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING 
not  only  trains  Draftsmen  by  mail  but  also 
maintains  a  large  local  institution  of  the 
highest  standing.  For  many  years  it  has  been 
the  leader  in  SPECIALIZING  on  the  teach- 
ing of  DRAFTING.  This  is  an  obvious  ad- 
vantage over  teaching  Drafting  only  as  a  side 


universal  success  of  our  gr 
of  \ 


The 

Professional  Draftsmen 


actuates  as 
whom  have 


advanced  rapidly  to  positions  of  Chief  Drafts- 
is  evidence  of  the  REAL  VALUE 


the  training  given  by  the 
SCHOOL  OF  DRAFTING. 


of 

COLUMBIA 
Large  numbers 

of  our  students  have  secured  excellent  posi- 
tions even  before  completing  their  courses. 
We  gladly  cooperate  with  our  students  and 
graduates  in  securing  desirable  positions, 
which  has  been  easy  for  us  owing  to  the  many 
demands  upon  us  to  supply  our  "product 
for  these  positions. 

Draftsmen  Get  $35  to  $100 
a  Week 

Our  graduates  have  shown  their  ability  to 
reach  high  salaries  RAPIDLY,  owing  to  their 
practical  training.  They  secure  excellent 
salaries  AT  THE  START,  as  high  as  $2,000 
a  year.  The  usual  pay  of  Draftsmen  is  $35 
to  $100  a  week. 


Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a  drafting 
outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
Free 

If  you  are  interested  in  becoming  a  practical 
Draftsman  through  the  thorough  training  of 
the  COLUMBIA  SCHOOL  OF  DRAFTING, 
whereby  you  can  enter  a  Profession  in  which 
your  services  will  always  be  in  demand,  you 
are  invited  to  write  us  for  our  free  book  of 
particulars,  which  describes  our  school  and 
methods. 

COLUMBIA  SCHOOL  OF  DRAFTING  I 

Dept.  1076 — 14th  sad  T  Sts. 
Washington,  D.  C. 

For  your  convenience  you  can  fill  out  and 

 Mail  This  Coupon  To-day  

Columbia  School  of  Drafting, 
Dept.  1076,  14th  &  T  Sts.  N.W., 
:  Washington,  D.  C. 

Without  obligation  to  me,  please  send  me  full 
particulars  of  your  practical  home  study 
training  in  Drafting. 


Name  . . 
Address 


The  Burgess 
BLUE  BOOK 

For  Practical  Men  and 
Electrical  Students 

.  I  ham  eresarod  a  aesket-slzs  sots  bask  esae- 
rially  for  tut  ereotleal  mi  asd  tnese  who  an 
taklae  up  the  study  of  electricity.  It  ooatalas 
drawings  and  diagram  of  oUolileal  ■oehlasry 
aid  eoaaoeueas  wot  two  haidrod  fenaelas  for 
ealealaueas,  aid  sraMosn  wsriud  sat  saewlea 
how  the  fenaelas  an  used.  This  data  Is  takes 
frpie  my  jnreoaal  .aeto  book,  wkloh  was  aiado 
while  as  dhlereat  Mads  of  work,  asd  It  will  be 
fouad  of  vale*  to  anyoas  oatasod  la  the  elostrteal 
business. 

The  drawings  of  connections  for  electrical 
apparatus  Include  Motor  Starters  and  Start- 
ing Boxes,  Overload  and  Underload  Be  lease 
Boxes,  Reversible  Types,  Elevator  Control- 
lers, Tank  Controllers,  Starters  for  Print- 
ing Press  Motors,  Automatic  Controllers, 
Variable  field  Types,  Controllers  for  Mine 
Locomotives,  Street  Car  Controllers,  Con- 
nections for  Reversing  Switches,  Motor  and 
Dynamo  Rules  and  Rules  for  Speed  Regu- 
lation. Also,  Connections  for  Induction 
Motors  and  Starters,  Delta  and  Star  Con- 
nections and  Connections  for  Auto  Trans- 
formers, and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  show 
all  kinds  or  lighting  circuits,  including  spe- 
cial controls  where  Three  and  Four  Way 
Switches  are  used. 

The  work  on  Calculations  consists  of 
Simple  Electrical  Mathematics,  Electrical 
Units,  Electrical  Connections,  Calculating 
Unknown  Resistances,  Calculation  of  Cur- 
rent in  Branches  of  Parallel  Circuits,  How 
to  Figure  Weight  of  Wire,  Wire  Gauge 
Rules,  Ohm's  Law,  Watt's  Law,  Information 
regarding  Wire  used  for  Electrical  Pur- 
poses, Wire  Calculations,  Wiring  Calcula- 
tions, Illumination  Calculations,  Shunt  In- 
struments and  How  to  Calculate  """'Ttf  npo 
of  Shunts,  Power  Calculations,  Efficiency 
Calculations,  Measuring  Unknown  Resist- 
ances, Dynamo  and  Dynamo  Troubles  Mo- 
tors and  Motor  Troubles,  and  Calculaunc 
Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in 
finding  Impedance,  Reactance,  Inductance. 
Frequency,  Alternations,  Speed  of  Alter- 
nators and  Motors,  Number  of  Poles  in 
Alternators  or  Motors,  Conductance,  Bus- 
ceptance.  Admittance,  Angle  of  Lag  and 
Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

The  Burgess  BLUE  BOOK  wul  be  Mailed, 
Postpaid,  on  Receipt  ef  $1.00 


Information  and  Write-ups  on 
Electrical  Subjecta  Supplied. 
Questions  Answered-Problem. 
Solved.  Inventions  Perfected: 
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ELECTRICITY 

I  Taught  by  a  Practical  Man 

J.' VO"  are  interested  in  a  HOME  STUDY 
POUSSE  which  i.  really  an  Engineer- 
ing Service,  and  well  adapted  to  men 
who  are  engaged  in  the  electrical  in- 
dustry; SEND  FOR  MY  CATALOG. 
Superintendents,  Chief  Electricians  and 
Foremen,  who  are  interested  in  the  wel- 
fare of  their  men,  ARE  INTERESTED 
in  what  I  have  to  offer.  Students  may 
discontinue  at  any  time,  if  not  oatiafied, 
!L'!id.it;,r  P«V«nento  stop  then. 
PRACTICAL  MEN  recommend  this  course 
Seventy-five  percent  of  my  students  are 
engaged  in  practical  work  and  find  my  in- 
struction well  suited  to  their  needs 
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FREE  TRIAL 


Keep  It 
For  $3.00 
Per  Month 


Or  Return 
It  At  Our 
Expense 


The  Oliver  Typewriter-Was  $100-Now  $57 

The  Guarantee  of  a  $2,000,000  Company  that  it  Is  the  Identical  Model 


Be  your  own  salesman  and  earn  $43.  You  get 
the  identical  typewriter  formerly  priced  $100 — not  a 
cent's  alteration  in  value.  The  finest,  the  most  ex- 
pensive, the  latest  Oliver  Model.  Old  methods  were 
wasteful.  Our  new  plan  is  way  in  advance.  It  is  in 
keeping  with  new  economic  tendencies.  It  does  away 
with  waste.    Inflated  prices  are  doomed  forever. 

During  the  war  we  learned  that  it  was  unneces- 
sary to  have  great  numbers  of  traveling  salesmen 
and  numerous,  expensive  branch  houses  throughout 
the  country.  We  were  also  able  to  discontinue  many 
other  superfluous,  costly  sales  methods.  You  bene- 
fit by  these  savings. 

Brand  New — Latest  Model 

Do  not  confuse  this  with  offers  of  earlier  models, 
rebuilt  or  second-hand.    Note  the  signature  of  this 
advertisement.    This  is  a  $2,000,000 
concern. 

We  offer  new  Olivers  at  half 
price  because  we  have  put  type- 
writer selling  on  an  efficient,  scien- 
tific basis. 

You  can  now  deal  direct — sell  to 
yourself,  with  no  one  to  influence 
you.  This  puts  the  Oliver  on  a 
merit  test. 

You  Save  $43  Now 

This  is  the  first  time  in  history  that  a  new  stand- 
ard $100  typewriter  has  been  offered  for  $57.  Re- 
member, we  do  not  offer  a  substitute  model,  cheaper 
nor  different.  But  the  same  splendid  Oliver  used 
by  the  big  concerns.  Over  700,000  Olivers  have 
been  sold. 


Mail 
ThisCoupon 


We  ship  direct  from  the  factory  to  you.  No 
money  down — no  red-tape.  Try  the  Oliver  Nine 
at  our  expense.  If  you  decide  to  keep  it,  send  us  $3 
per  month.  If  you  return  it,  we  even  refund  the  out- 
going transportation  charges.  You  are  not  placed 
under  the  slightest  obligation.  That's  our  whole  plan. 

We  rely  on  your  judgment.  We  know  you  don't 
want  to  pay  double.  And  who  wants  a  lesser  type- 
writer? You  may  have  an  Oliver  for  free  trial  by 
checking  the  coupon  below.  Or  you  may  ask  for 
further  information. 

An  Amazing  Book 

All  the  secrets  of  the  typewriter  world  are  revealed  in 
our  startling  book  entitled  "The  High  Cost  of  Typewriters 
— The  Reason  and  the  Remedy" — sent  free  if  you  mail  the 
coupon  now.  Also  our  catalog.  Order  your  free-trial 
Oliver — or  ask  for  further  information  at  once. 

Canadian  Price,  $72 

THE  OLIVER  TYPEWRITER  CO. 

C-40  Oliver  Typewriter  Bldg.,  Chicago 

NOTE  CAREFULLY — This  coupon  will  bring  yon 
either  the  Oliver  Nine  for  free  trial  or  further  in- 
formation. Cheek  carefully  which  you  wish.  (24-02) 


Now! 


THE  OLIVER  TYPEWRITER  CO., 

C-40  Oliver  Typewriter  Bldg.,  Chici 

□ Ship  me  i  new  Oliver  Nine  for  fire  days*  free  Inspection.    If  I  keet 
I  will  pay  $57  at  the  rate  of  $3  per  month.   The  title  to  remain  In 
until  fully  paid  for. 

My  shipping  point  is  

This  does  not  place  me  under  any  obligation  to  buy.  If  I  choose  to  return 
Oliver,  I  will  ship  it  back  at  your  expense  at  the  end  of  fir*  days. 

□ Do  not  send  a  machine  until  I  order  it.  Mail  me  your  book — "The  1 
Cost  of  Typewriter! — The  Reason  and  the  Remedy,"  your  de  luxe  eat 
and  further  information. 

Name   
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Face  the  Facts- 

Training  Brings  Real  Money 

There  are  too  many  bookkeepers  and  clerks — not  enough  Expert  Accountants. 
Training  makes  the  difference.  Only  by  training  can  you  win  the  bigger  job. 

You — yourself — must  decide  whether  tomorrow  you  will  be  a  plodding  bookkeeper  or  clerk  or  an 
independent  executive.  The  worker  market  has  plenty  of  $800  employees — but  altogether  too  few 
qualified  to  handle  the  $3,000,  $5,000  and  $10,000  positions. 


Why  Accountancy  Training  la 
So  Valuable  Today 

New  Income  and  Excess  Profit  taxes  have 
brought  home  to  literally  thousands  of  firms  the 
necessity  of  accurate  records.  American  busi- 
ness is  branching  out  in  all  directions — foreign 
and  domestic — and  with  this  tremendous  ex- 
pansion has  come  a  keen  appreciation  of  the  im- 
portance of  preventing  waste  and  misdirected 
energies — of  developing  better  methods  of  Cost 
Accounting.  Positions  are  open  today  in  every 
community  for  auditors,  comptrollers,  cost  ac- 
countants, credit  men,  and  pubtic  accountants 
at  salaries  ranging  from  $2,500  to  $12,000,  and 
even  higher.  Face  the  subject  squarely-  Where 
men  are- scarcest — there  must  tiained  experience 
demand  highest  salaiies.  Kit  yourself  for  this 
mosti>rofitablejof  professions  and  tomorrow's 
success  will  take  care  of  itself. 

Applying*  the  Success  Formula 

W.  A.  Thompson  was  once  a  bookkeeper — 
today  he  is  Comptroller  of  the  Allia  Chalmers 
Mfg.  Co.  In  less  than  3  years  through  I.  A.  S. 
training  be  made  the  jump. 

Arnold  O.  Link  rose  from  Assistant  Book- 
keeper to  Office  Manager  through  the  study  of 
our  course  in  Accountancy — iacreasiaf  bis  sal- 
ary 500%. 

E.  W.  Bricked  was  a  clerk  when  he  began 
his  I.  A.  S.  training — today  he  is  General  Audi- 
tor of  the  Everwear  Hosiery  Company. 

These*  stories  are  not  the  exceptions — if  you 
will  mail  the  coupon  below  for  our  book,"Stories 
of  Success,"  you  will  tinda  hundreds  of  similar 
examples.  They  prove,  without  a  shadow  of  a 
doubt,  that  you  cam  learn  through  the  home 
study  method — that  I.  A.  S.  trained  men  ac- 
tually an  holding  big  executive,  auditing  and 
cost  positions. 


International  accountants  society 

a  department  of  the  Tanner-Gilman  Schools  Incorporated 

Department  44-*  2626  s.  MkbiCan  a™.  ,  Chicago,  III 


Executive  Position*  Always  Open 
to  the  Trained  Accountant 

Big*  business  simply  cannot  get  enough  of  mm 
with  trained  accountancy  experience.  The  ac- 
countant it  executive  timber.  His  work  gives  him 
a  bird'a-eye  view  of  the  whole  business.  The  ac- 
countancy trained  man  dominates.  No  matter 
what  your  present  position  or  education— if  you 
have,  the  gritty  determination  to  make  good— 
I.  A.  S.  training  will  bridge  the  gap  for  you  be- 
tween youn  present  position  and  highsalaried  in- 
ining  that  may  be  secured  in 
at  i 

Study  at  Home  Under  the 

Guidance  of  Expert* 

Ev  try  member  of  our  faculty  is  a  Certified  Pub- 
lie  Acee.anta.nt  actively  engaged  in  the  practice  of 
hia  profession  with  ■uccessfnl  experience  in  the 
teaching>of  Accounting.  The  sixteen-year  sne< 
cessfu]  record  backs  up  the  course— among  our 
students  and  graduates  areover  100  Certified 
Public  Accountant*.   Low   tuition  and 
l  place  the  benefits  of  I.  A.  S 
training  within  the  reach  " 


Two  Big  Book*  "Stories  of  Suc- 
cess" and  "How  to  Learn 
Accounting" — FREE 

Get  these  books— at  once.  They  describe  In 
a  simple,  straight- for  ward  way  the  opportunities 

In  higher  accountancy  today— show  how  hun- 
dreds of  other*  have  won  better  positions— tell 
bow  yon.  too,  can  fit  yourself  for  a  better 
posltion-a  bigger  salary. 

The  evidence  will  l 
convince  you. 


Elective  Features  Multiply 
the  Value  of  the  Lessoi 

In  addition  to  a  remarkably  thor- 
ough practical  training  in  Account- 
ancy you  are  enabled  through  our 
elective  feature  to  specialize  in 
any  branch  of  Accountancy  you 
may  prefer.   Scientifically  plan- 
ned lessons  fitted  to  the  indivi- 
dual needs  of  each  student 
enable  you  to  save  mor< 
than  six  months  in  the 
completion  of  your  course 
-make  it  possible  for  yon 
to  cash  In  on  the  value 
of  your  training  just  that 
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NUMBER  4 


What  To  Do  When  the  Motor  Stalls 

A  Helpful  Exposition  for  the  Man  Who  Operates  His  Own  Car,  Dealing  With 
Common  Automobile  Power  Plant  Troubles  and  How  to  Locate  Them 


By  Victor  W.  Page,  M.  S.  A.  E. 


EVEN  though  the  automobile  of 
to-day  has  been  perfected  to  a 
I  high  degree,  the  mechanism  has 
not  been  developed  to  the  point  that  it 
is  entirely  free  from  trouble  on  the 
road,  though  any  trouble  that  cannot 
be  easily  located  and  remedied  by  the 
average  automobile  operator  is  a  rare 
one  that  is  usually  the  direct  result  of 
neglect  or  abuse.  Obviously,  it  is  not 
possible  to  consider  all  the  things  that 
might  happen  to  an  automobile  motor 
in  a  limited  discussion  of  this  character, 
but- the  common  troubles  that  are  apt  to 
occur  in  everyday  operation  of  an  auto- 
mobile can  be  touched  on  to  some  extent 
and  suggestions  given  for  their  sys- 
tematic location  and  cure  that  should  be 
helpful  to  the  automobilist,  or  to  anyone 
interested  in  automotive  vehicles. 

The  internal-combustion  motor,  which 
is  the  power  plant  of  nearly  all  auto- 
motive apparatus,  such  as  cars,  trucks, 
tractors,  motorcycles,  motor  boats  and 
airplanes,  is  composed  of  a  number  of 
distinct  groups,  which  in  turn  include 
distinct  components.  These  various  ap- 
pliances of  any  group  are  so  closely  re- 
lated to  each  other  that  defective  action 
of  any  one  may  interrupt  the  operation 
of  the  entire  power  plant.  Some  of  the 
auxiliary  groups  are  more  necessary 
than  others,  and  the  power  plant  will 
continue  to  operate  for  a  time  even  after 
the  failure  of  some  important  parts  of 
some  of  the  auxiliaries.  The  gasoline 
engine  in  itself  is  a  complete  mechan- 
ism, but  it  is  evident  that  it  cannot 
deliver  power  without  some  means  of 
supplying  gas  to  the  cylinders  and 
igniting  the  compressed  gas  charge  after 
it  has  been  compressed  in  the  combus- 
tion chamber.  From  this,  it  is  patent 
that  the  ignition  and  carburetion  sys- 
tems are  parts  of  the  power  plant  just 
as  essential  as  the  pistons,  connecting 
rods,  or  cylinders  of  the  motor.  The 
failure  of  either  the  carburetor  or  ignit- 
ing means  to  function  properly  will  be 


immediately  apparent  by  faulty  action 
of  the  entire  power  plant. 

To  insure  that  the  motor  will  con- 
tinue to  operate  it  is  necessary  to  keep 
it  from  overheating  by  some  form  of 
cooling  system  and  to  supply  oil  to  the 
moving  parts  to  reduce  friction.  The 
cooling  and  lubrication  groups  are  not 
so  important  as  carburetion  and  igni- 
tion, as  the  engine  would  run  for  a 
limited  period  of  time  even  should  the 
cooling  system  fail  or  the  oil  supply 


but  a  defect  in  the  cooling  or  oiling 
system  would  not  be  noticed  so  readily. 

The  careful  driver  will  always  in- 
spect the  motor  mechanism  before  start- 
ing on  a  trip  of  any  consequence,  and 
if  inspection  is  carefully  carried  out  and 
loose  parts  tightened  it  is  seldom  that 
irregular  operation  will  be  found  due  to 
actual  breakage  of  any  of  the  compo- 
nents of  the  mechanism.  Depreciation 
of  mechanism  due  to  natural  causes  ma- 
tures slowly,  and  sufficient  warning  is 


Compression  Relief  Cock 
/      Spar*  Plugs 


Suction  Pipe 
Yocuum  Tank 


Intake  Manifold 


Coil 


Purnp 


Oil  Fillerand 
Breafher  Pipe 


Typical  automobile  power  plant  showing  location  of  parts  o]  auxiliary  systems 


cease.  It  would  only  be  a  few  minutes, 
however,  before  the  engine  would  over- 
heat if  the  cooling  system  was  at  fault, 
and  the  parts  seize  if  the  lubricating 
system  should  fail.  Any  derangement 
in  the  carburetor  or  ignition  mechanism 
would  manifest  itself  at  once  because 
the  engine  operation  would  be  affected, 
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always  given  when  parts  begin  to  wear, 
so  satisfactory  repairs  may  be  promptly 
made  before  serious  derangement  or 
failure  is  manifested. 

A  Typical  Engine  Stoppage  Analyzed 

Before  describing  the  points  that  may 
fail  in  the  various  auxiliary  systems  it 
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will  be  well  to  assume  a  typical  case 
of  engine  failure  and  show  the  process 
of  locating  the  trouble  in  a  systematic 
manner  by  indicating  the  various  steps 
which  are  in  logical  order  and  which 
could  reasonably  be  followed.  In  any 
case  of  engine  failure  the  fuel  supply, 
ignition  system  and  motor  compression 
should  be  tested  in  the  order  given.  If 
the  ignition  system  is  working  properly 
and  there  is  a  decided  resistance  in  the 
cylinders  when  the  hand  starting  handle 
is  turned,  proving  that  there  is  good 
compression,  one  may  suspect  the  car- 
buretor. The  usual  cause  of  engine 
trouble  is  failure  of  either  the  fuel  sup- 
ply or  the  spark.  A  sudden  motor  stop 
may  mean  lack  of  gasoline  or  the  break- 
ing of  an  important  ignition  wire,  such 
as  the  primary  wire  leading  to  the  timer 
or  the  secondary  cable  from  ignition 
coil  to  the  distributor. 

The  gasoline   feed   pipe   may  be 


ber  the  carburetor  is  said  to  be  flooded. 
This  condition  results  from  failure  of 
the  shut-off  needle  to  seat  properly  or 
from  a  punctured  hollow  metal  float  or 
a  gasoline-soaked  cork  float.  It  is  pos- 
sible that  not  enough  gasoline  is  fed 
to  the  float  chamber.  If  the  passage 
controlled  by  the  float-needle  valve  is 
clogged  or  if  the  float  is  badly  out  of 
adjustment,  this  contingency  would  be 
probable.  When  the  carburetor  is  ex- 
amined and  the  float  bowl  cover  re- 
moved, if  the  gasoline  level  appears  to 
be  at  the  proper  height,  one  may  sus- 
pect that  a  particle  of  lint  or  dust,  or 
fine  scale,  or  rust  from  the  gasoline 
tank  has  clogged  the  bore  of  the  jet  in 
the  mixing  chamber. 

Conditions  That  Cause  Failure  of 
Ignition  System 

If  the  first  test  of  the  motor  had 
showed  that  the  compression  was  as  it 


ground  connection,  a  loose  battery  ter- 
minal, or  a  broken  connector.  If  none 
of  these  conditions  are  present,  it  is  safe 
to  say  that  the  battery  is  no  longer 
capable  of  delivering  current.  If  there 
is  no  spark  at  the  plugs,  but  the  timer 
functions  properly,  this  shows  that  the 
primary  winding  is  as  it  should  be  and 
that  the  fault  must  be  looked  for  in 
either  the  wires  comprising  the  second- 
ary circuit,  or  at  the  plugs. 

The  spark  plugs  may  be  short  cir- 
cuited by  cracked  insulation  or  carbon 
and  oil  deposits  around  the  electrode. 
The  secondary  ignition  wires  may  be 
broken  or  have  the  defective  insulation 
which  permits  the  current  to  ground  to 
some  metal  part  of  the  frame  or  motor. 
The  battery  strength  should  be  tested 
with  volt  or  ampere  meter  to  deter- 
mine if  the  voltage  and  amperage  are 
sufficient.  Storage-battery  capacity  is 
usually  gauged  by  a  hydrometer  read- 
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TIMING  GEARS 

When  Worn 
Produce 
Grinding  Noise 


PISTON 
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valves  0 
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causes  noisy  operation 

CONNECTING  ROD  BIS  END' 
Bearing  looseness 
causes  Pounding 
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Keep  Filter  Screen 
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Half  Full  of  Lubricant. 
_ack-  of  Grease  causes 
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Modern  unit  power  plant  showing  parts  of  engine  and  gearbox  liable  to  give  trouble  and  common  difficulties  and  their  indications 


clogged  or  broken,  the  fuel  supply  may 
be  depleted,  or  the  shut-off  cock  in  the 
gasoline  line  may  have  jarred  closed. 
The  gasoline  filter  may  be  filled  with 
dirt  or  water  which  prevents  passage 
of  the  fuel. 

The  defects  outlined  above  are  com- 
mon, and  if  the  main  gasoline  tank  or 
vacuum  tank  is  found  to  contain  fuel 
and  the  pipe  line  to  be  clear  to  the  car- 
buretor, it  is  safe  to  assume  the  vapor- 
izing device  is  at  fault.  If  fuel  con- 
tinually runs  out  of  the  mixing  cham- 


should  be  and  that  there  were  no  serious 
mechanical  defects  and  there  was  plenty 
of  gasoline  at  the  carburetor,  this  would 
have  demonstrated  that  the  ignition  sys- 
tem was  not  functioning  properly.  If 
a  battery  is  employed  to  supply  current 
the  first  step  is  to  take  the  spark  plugs 
out  of  the  cylinders  and  test  the  system 
by  turning  over  the  engine  by  hand. 
If  there  is  no  spark  in  any  of  the  plugs, 
this  may  be  considered  a  positive  indi- 
cation that  there  is  a  broken  main  cur- 
rent lead  from  the  battery,  a  defective 


ing,  while  dry  cells  are  judged  by  their 
amperage.  A  storage  battery  should 
show  at  least  a  gravity  of  1.280°,  or  if 
tested  with  a  volt  meter,  2  volts  per  cell 
which  will  be  6  volts  for  the  usual  car 
battery.  Dry  batteries  that  indicate  less 
than  six  amperes  per  cell  are  not  con- 
sidered reliable  or  satisfactory  for  igni- 
tion service. 

If  there  is  no  spark  at  the  plugs  the 
trouble  may  be  due  to  weak  current 
source,  broken  timer  wires,  or  defective 
connections  at  the  commutator  or  timer 
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contact  points.  The  electrodes  of  the 
spark  plug  may  be  too  far  apart  to  per- 
mit a  spark  to  overcome  the  resistance 
of  the  compressed  gas,  even  if  a  spark 
jumps  the  air  space  when  the  plug  is 
laid  on  the  cylinder.  If  no  spark  is 
produced  at  the  plugs  the  secondary 
wire  may  be  broken,  the  primary  wire 


tions;  the  distributor  contacts  may  not 
be  making  proper  connection  because  of 
wear,  and  there  may  be  a  more  serious 
derangement,  such  as  a  burned  out  sec- 
ondary winding,  or  a  punctured  con- 
denser in  the  coil,  which  are  rare. 

There  are  a  number  of  defective  con- 
ditions which  may  exist  in  the  ignition 
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may  make  contact  with  some  metallic 
portion  of  the  chassis  before  it  reaches 
the  switch,  the  carbon  collecting  or  cur- 
rent distributing  brushes  may  be  broken 
or  not  making  contact;  the  contact 
points  of  the  make-and-break  device 
may  be  out  of  adjustment;  the  wiring 
may  be  attached  to  wrong  terminals; 
the  distributor  filled  with  metallic  par- 
ticles, carbon,  dust  or  oil  accumula- 


group  that  will  result  in  "skipping"  or 
irregular  operation,  and  the  following 
is  the  logical  order  in  which  the  various 
points  should  be  inspected — the  parts 
which  demand  inspection  oftenest  are 
considered  first:  Weak  source  of  cur- 
rent due  to  worn  out  dry  cells  or  dis- 
charged storage  batteries;  weak  mag- 
nets in  magneto,  or  defective  contacts 
at  magneto;  dirt  in  distributor  or  poor 


contact  at  breaker  box  or  at  collecting 
brushes.  A  dirty  or  cracked  insulator 
at  a  spark  plug  wil  cause  short  circuit 
and  can  only  be  detected  by  careful  ex- 
amination. The  following  points  should 
also  be  checked  over  when  the  plug  is 
inspected:  Excessive  space  between 
electrodes,  points  too  close  together, 
loose  central  electrodes,  or  loose  point 
on  plug  body,  soot  or  oil  particles  be- 
tween electrodes,  or  on  the  surface  of 
the  insulator. 

When  testing  a  dry  battery,  the  ter- 
minals should  be  gone  over  carefully  to 
make  sure  that  all  terminal  nuts  are 
tight  and  that  there  are  no  loose  or 
broken  cell  connectors.  The  wiring  at 
the  coil,  timer  and  switch  should  be  in- 
spected to  see  that  all  connections  are 
tight  and  that  the  insulation  is  not 
chafed  or  cracked.  Defective  insula- 
tion will  allow  leakage  of  current,  while 
loose  connections  make  for  irregular 
operation.  In  testing  a  storage  battery 
care  should  be  taken  to  remove  all  the 
verdigris  or  sulphate  from  the  terminals 
before  attaching  the  testing  wires.  If  a 
magneto  is  used  there  may  be  a  short 
circuit  in  the  ground  wire  or  a  poor 
connection  at  either  switch  lever  or 
switch  key. 

The  timer  or  distributor  used  with 
a  battery-ignition  system  may  be  dirty 
and  if  the  device  wabbles  or  has  loose 
bearings  the  primary  contact  is  apt  to 
be  very  poor.  The  insulating  ring  at 
the  timer  or  distributor,  or  the  fibre  or 
hard-rubber  bushings  at  magneto  or 
timer  may  allow  loss  of  current  if  they 
are  cracked. 

Ford  Has  Vibrator  Coils 

In  the  Ford  cars  a  vibrator  coil  is 
employed  and  the  trembler  platinum 
contact  points  should  be  examined  for 


Diagrams  showing  ignition  distributor  construction  and  care 
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pits  or  carbonized  particles  that  would  First,  disconnect  the  feed  pipe  from  tained.    Air  may  leak  in  through  the 

interfere  with  good  contact.    If  defec-  the  carburetor  and  see  if  the  gasoline  manifold,  due  to  a  porous  casting,  or 

tive  they  should  be  thoroughly  cleaned  flows  freely  from  the  supply  source.   If  leaky  joints  because  of  poor  gaskets 

and'  the  surfaces  of  the  platinum  point  the  stream  coming  out  of  the  pipe  is  not  and  dilute  the  mixture.  The  air-intake 

on  both  vibrator  spring  and  adjusting  the  full  size  of  the  orifice  it  is  an  in-  dust  screen  may  be  so  clogged  with  dirt 

screw  should  be  filed  smooth  to  insure  dication  that  the  pipe  is  clogged  with  and  lint  that  not  enough  air  will  pass 


positive  contact.  The  tension  of 
the  vibrator  spring  should  not  be 
too  light  or  too  heavy  and  the 
vibrator  should  work  rapidly 
enough  to  make  a  sharp,  buzzing 
sound  when  contact  is  established 
at  the  timer.  The  adjusting  screw 
should  be  tight  in  the  vibrator 
bridge  and  when  proper  spring 
tension  is  obtained  the  regulat- 
ing screw  should  be  locked  firm- 
ly to  prevent  move- 
ment. 

If  the  vibrator 
operates  satisfac- 
torily, but  there  is 
a  brilliant  spark 
between  the  vibra- 
tor points  and  a 
poor  spark  at  the 
spark    plug,  one 
may   assume  that 
the  coil  condenser 
is  punctured.    Short  circuits  in 
the  condenser  or  internal  wiring 
of  induction  coils  or  magnetos, 
which  fortunately  are  not  com- 
mon, can  seldom  be  remedied  ex- 
cept at  the  factory  where  these 
devices  were  made.    If  an  engine 
stops  suddenly  and  the  defect  is 
in  the  ignition  system,  the  trouble 
is  usually  never  more  serious  than 
a  broken  or  loose  wire.  This  may 
be  easily  located  by  inspecting  the  wir- 
ing at  all  the  terminals,  especially  the 
ground  wire  at  battery  or  its  point  of 
attachment  to  the  frame.  Irregular 
operation  or  misfiring  is  harder  to  lo- 
cate because  the  trouble  can  only  be 
found  after  the  many  possible  defective 
conditions  have  been  checked  over,  one 
by  one. 

Common  Defects  in  Fuel  Systems 
.  Defective  carburetion  often  causes 
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Things  to  look  for  in  carburetor 

misfiring  or  irregular  operation.  The 
common  derangement  of  the  components 
of  the  fuel  system  that  are  common 
enough  to  warrant  suspicion  and  the 
best  methods  for  their  location  follows : 


Showing  how  to  locate  defective  spark 
plugs  and  what  to  do  to  cure  the  trouble 

dirt  or  that  there  is  an  accumulation  of 
rust,  scale  or  lint  in  the  strainer  screens 
of  the  filter.  It  is  also  possible  that 
the  fuel  shut-off  valve  may  be  wholly 
or  partly  closed.  If  the  gasoline  flows 
by  gravity,  the  liquid  may  be  air  bound 
in  the  tank,  while  if  a  pressure-feed 
system  is  utilized  the  tank  may  leak  so 
that  it  does  not  retain  pressure;  the 
check  valve  retaining  the  pressure  may 
be  defective  or  the  pipe  conveying  the 
air  or  gas  under  pressure  to  the  tank 
may  be  clogged. 

If  the  gasoline  flows  from  the  pipe  in 
a  steady  stream  the  carburetor  demands 
examination.  There  may  be  dirt  or 
water  in  the  float  chamber,  which  will 
constrict  the  passage  between  the  float 
chamber  and  the  spray  nozzle,  or  a 
particle  of  foreign  matter  may  have 
entered  the  nozzle  and  stopped  up  the 
fine  hole  therein.  The  float  may  bind 
on  its  guide,  the  needle  valve  regulating 
the  gasoline-inlet  opening  in  bowl  may 
stick  to  its  seat.  Any  of  the  conditions 
mentioned  would  cut  down  the  gasoline 
supply  and  the  engine  would  not  re- 
ceive sufficient  quantities  of  gas.  The 
air-valve  spring  may  be  weak  or  the  air 
valve  broken.  The  gasoline-adjusting 
needle  may  be  loose  and  jar  out  of  ad- 
justment, or  the  air-valve  spring-adjust- 
ing nuts  may  be  such  a  poor  fit  on  the 
stem  that  adjustments  will  not  be  re- 


through  the  mesh.  Water  or  sedi- 
ment in  the  gasoline  will  cause 
misfiring  because  the  fuel  feed 
varies  when  the  water  or  dirt  con- 
stricts the  standpipe  bore. 

When  Carburetor  Is  Out  of 
Adjustment 

It  is  possible  that  the  carbure- 
tor may  be  out  of  adjustment.  If 
clouds  of  black 
smoke  are  emitted 
at  the  exhaust  pipe 
it  is  positive  indi- 
cation that  too 
much  gasoline  is 
being  supplied  the 
mixture  and  the 
supply  should  be 
cut  down  by  screw- 
ing in  the  needle 
valve  on  types 
where  this  method  of  regulation 
is  provided,  and  by  making  sure 
that  the  fuel  level  is  at  the  proper 
height  and  air  adjustment  correct 
in  those  forms  where  the  spray 
nozzle  has  no  means  of  adjust- 
ment. If  the  mixture  contains 
too  much  air  there  will  be  a  pro- 
nounced popping  back  in  the  car- 
buretor. This  may  be  overcome 
by  screwing  in  the  air-valve  ad- 
justment so  the  spring  tension  is  in- 
creased or  by  slightly  opening  up  the 
gasoline-supply  regulation  needle. 
When  a  carburetor  is  properly  adjusted 
and  the  mixture  delivered  the  cylinder 
burns  properly,  the  exhaust  gas  will  be 
clean  and  free  from  the  objectionable 
odor  present  when  gasoline  is  burned 
in  excess. 

Defects  in  Cooling  System  Outlined 

Cooling  systems  are  very  simple  and 
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road  as  a  rule  if  the  radiator  is  kept 
full  of  clean  water  and  the  circulation 
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is  not  impeded.'  When  overheating  is 
due  to  defective  cooling  the  most  com- 
mon troubles  are  those  that  impede 
water  circulation.  If  the  radiator  is 
clogged  or  the  piping  or  water  jackets 
filled  with  rust  or  sediment  the  speed 
of  water  circulation  will  be  slow,  which 
will  also  be  the  case  if  the  water  pump 
or  its  driving  means  fail.  Most  auto- 
mobile cooling  systems  are  so  closely 
proportioned  to  the  actual  requirements 


What  to  look  for  at  the  fuel  tank 

that  the  stoppage  of  a  cooling  fan  will 
be  enough  to  cause  the  engine  to  over- 
heat. Any  scale  or  sediment  in  the 
water  jackets  or  in  the  piping  or  radia- 
tor passages  will  reduce  the  heat  con- 
ductivity of  the  metal  exposed  to  the 
air,  and  the  water  will  not  be  cooled 
as  quickly  as  though  the  scale  was  not 
present. 

The  rubber  hose  often  used  in  mak- 
ing the  flexible  connections  demanded 
between  the  radiator  and  water  mani- 
folds of  the  engine  may  deteriorate  in- 
side and  particles  of  rubber  hang  down 
that  will  reduce  the  area  of  the  passage. 
The  grease  from  the  grease  cups  mount- 
ed on  the  pump-shaft  bearing  to  lubri- 
cate that  member  often  finds  its  way 
into  the  water  system  and  rots  the  inner 
walls  of  the  rubber  hose,  this  resulting 
in  strips  of  the  partly  decomposed  rub- 
ber lining  hanging  down  and  restrict- 
ing the  passage.  Keep  the  fan  belt 
tight  and  be  sure  fan  is  properly  oiled. 

Overheating  is  often  caused  by  some 
condition  in  the  fuel  system  that  pro- 
duces too  rich  mixture.  Excess  gasoline 
may  be  supplied  if  any  of  the  following 
conditions  are  supplied :  Bore  of  spray 
nozzle  or  standpipe  too  large,  auxiliary 
air-valve  spring  too  tight,  gasoline  level 
too  high,  loose  regulating  valve,  fuel- 
soaked  cork  float,  punctured  sheet- 
metal  float,  dirt  under  float  control 
shut-off  valve  Or  insufficient  air  supply 
because  of  a  clogged  air  screen.  If 
pressure  feed  is  utilized  there  may  be 
too  much  air  pressure  in  the  tank,  or 
in  gravity  feed,  the  float  controlled 
mechanism  operating  the  shut-off  in 
either  the  vacuum  tank  or  the  dash  or 
the  float  bowl  of  the  carburetor  may  not 
act  quickly  enough.  Steaming  radia- 
tors indicate  overheating,  but  do  not 
indicate  whether  the  trouble  is  in  the 
cooling  system  or  due  to  other  causes. 

Defects  in  Oiling  Systems 

While  troubles  existing  in  the  igni- 
tion or  carburetion  groups  are  usually 
denoted  by  imperfect  operation  of  the 


motor,  such  as  lost  power,  and  mis- 
firing, derangements  of  the  lubrication 
or  cooling  systems  are  usually  evident 
by  overheating,  diminution  in  engine 
capacity,  or  noisy  operation.  Over- 
heating may  be  caused  by  poor  carbure- 
tion as  much  as  by  deficient  cooling  or 
insufficient  oiling.  When  the  oiling 
group  is  not  functioning  as  it  should 
the  friction  between  the  motor  parts 
produces  heat.  If  the  cooling  system 
is  in  proper  condition,  as  will  be  evi- 
denced by  inspection  of  the  parts  and 
the  water  supply  in  the  radiator,  and 
the  carburetion  group  appears  to  be  in 
good  condition,  the  overheating  is  prob- 
ably caused  by  some  defect  in  the  oiling 
system. 

The  conditions  that  most  commonly 
result  in  poor  lubrication  are:  Insuffi- 
cient oil  in  the  engine  crank  case  or 
sump,  broken  or  clogged  oil  pipes, 
screen  at  filter  filled  with  lint  or  dirt, 
broken  oil  pump,  or  defective  oil-pump 
drive.  The  supply  of  oil  may  be  re- 
duced by  a  defective  inlet  or  discharge- 
check  valve  at  a  plunger  pump  or  worn 
gear  pumps.  A  clogged  oil  passage  or 
pipe  leading  to  an  important  bearing 
point  will  cause  trouble  because  the  oil 


ing.  The  most  common  trouble  is  a 
clogged  filter  screen  which  can  be  pre- 
vented by  draining  out  the  old  oil  from 
the  crank  case  periodically,  cleaning  out 
with  kerosene  and  supplying  new  oil. 
In  some  motors  this  should  be  done 
every  S00  miles  the  car  is  run,  in  others 
a  cleaning  out  every  1,000  miles  is  suf- 
ficient. 

Causes  of  Poor  Compression 

If  the  ignition  system  and  carburetor 
appear  to  be  in  good  working  order, 
and  the  hand  crank  shows  that  there  is 
no  compression  in  one  or  more  of  the 
cylinders,  it  usually  means  some  defect 
in  the  valve  system.  If  the  engine  is  a 
multiple-cylinder  type  and  one  finds 
poor  compression  in  all  of  the  cylinders 
it  may  be  due  to  the  rare  defect  of  im- 
proper valve  timing.  This  may  be 
caused  by  a  gear  having  altered  its  posi- 
tion on  the  cam  shaft  or  crank  shaft, 
because  of  a  sheared  key  or  pin  having 
permitted  the  gear  to  turn  about  a  half 
of  a  revolution  and  then  having  caught 
and  held  the  gear  in  place  by  a  broken 
or  jagged  end  so  that  cam  shaft  would 
turn,  but  the  valves  open  at  the  wrong 
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cannot  get  between  the  working  sur- 
faces. The  indicating  gauge  on  the 
dash  may  not  show  oil  feed  because  the 
.  pipes  leading  from  them  to  the  engine 
are  full,  or  because  the  conductor  is 
clogged  with  oil  wax.  This  gives  suffi- 
cient warning,  however,  and  the  oil  pipe 
may  be  easily  cleared  by  removing  it 
and  blowing  it  out  with  air  or  steam 
under  pressure.  It  is  well  to  remember 
that  much  of  the  trouble  caused  by  de- 
fective oiling  may  be  prevented  by 
using  only  the  best  grade  of  lubricant, 
and  even  if  all  parts  of  the  oiling  sys- 
tem are  working  properly  oil  of  poor 
quality  will  cause  friction  and  overheat- 


time.  If  but  one  of  the  cylinders  is  at 
fault  and  the  rest  appear  to  have  good 
compression  the  trouble  may  be  due  to 
a  defective  condition  either  inside  or 
outside  of  that  cylinder.  The  external 
parts  may  be  inspected  easily,  so  the 
following  should  be  looked  for:  A 
broken  valve,  a  warped  valve  head, 
broken  valve  springs,  sticking  or  bent 
valve  stems,  dirt  under  valve  seat,  leak 
at  valve-chamber  cap  or  spark-plug 
gasket.  Defective  priming  cock;  cracked 
cylinder  head  (rarely  occurs);  leak 
through  cracked  spark-plug  insulation; 
valve  plunger  stuck  in  the  guide;  lack 
of  clearance  between  valve-stem  end 
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and  top  of  plunger  caused  by  loose  ad- 
justing screw  which  has  worked  up  and 
kept  the  valve  from  seating.  The  faulty 
compression  may  be  due  to  defects  in- 
side the  motor.  The  piston  head  may 
be  cracked  (rarely  occurs),  piston  rings 
may  be  broken,  the  slots  in  the  piston 
rings  may  be  in  line,  the  rings  may 
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have  lost  their  elasticity  or  have  become 
gummed  in  the  grooves  of  the  piston, 
or  the  piston  and  cylinder  walls  may 
be  badly  scored  by  a  loose  wrist  pin  or 
defective  lubrication.  If  the  motor  is  a 
type  with  separate  head  it  is  possible 
that  the  gasket  or  packing  between  the 
cylinder  and  combustion  chamber  may 
leak,  either  admitting  water  to  the  cyl- 
inder or  allowing  compression  to  escape. 

Some  Causes  of  Noisy  Operation 

There  are  a  number  of  power  plant 
derangements  which  give  positive  in- 
dication because  of  noisy  operation. 
Any  knocking  or  rattling  sounds  are 
usually  produced  by  wear  in  connect- 
ing rods  or  main  bearings  of  the  engine, 
though  sometimes  a  sharp  metallic 
knock,  which  is  very  much  the  same 
as  that  produced  by  a  loose  bearing,  is 
due  to  carbon  deposits  in  the  cylinder 
heads;  overheating  from  loose  fan  belt 
or  poor  water  supply;  or  premature 
ignition  due  to  advanced  spark-time 
lever.  Squeaking  sounds  invariably 
indicate  dry  bearings,  and  whenever 
such  a  sound  is  heard  it  should  be  im- 
mediately located  and  oil  applied  to 
the  parts  thus  denoting  their  dry  con- 
dition. Whistling  or  blowing  sounds 
are  produced  by  leaks,  either  in  the 
engine  itself  or  in  the  gas  manifolds. 
A  sharp  whistle  denotes  the  escape  of 
gas  under  pressure  and  is  usually 
caused  by  a  defective  packing  or  gasket 
that  seals  a  portion  of  the  combustion 
chamber  or  that  is  used  for  a  joint  as 
the  exhaust  manifold.  A  blowing 
sound  indicates  a  leaky  packing  in 
crank  case.  Grinding  noises  in  the 
motor  are  usually  caused  by  the  timing 


gears  and  will  obtain  if  these  gears  are 
dry  or  if  they  have  become  wom. 
Whenever  a  loud  knocking  sound  is 
heard  careful  inspection  should  be  made 
to  locate  the  cause  of  the  trouble.  Much 
harm  may  be  done  in  a  few  minutes 
if  the  engine  is  run  with  a  loose  con- 
necting rod  or  bearings  that  would  be 
prevented  by  taking  up  the  Wear  or 
looseness  between  the  parts  by  the 
means  of  adjustment  provided. 

As  a  general  rule  the  average  motor- 
ist is  not  sufficiently  informed  me- 
chanically to  undertake  repairs  of  worn 
motor  parts,  and  whenever  repairs  of  a 
mechanical  nature  are  necessary  it  will 
be  much  more  satisfactory  and  cheaper 
to  have  them  done  by  experienced  me- 
chanics or  repairmen.  Ordinary  ad- 
justments may  be  attempted  by  even 
the  inexpert,  but  it  should  be  remem- 
bered that  nothing  should  be  changed 
without  a  good  reason  existing  for  mak- 
ing the  alteration.  It  is  not  proposed 
to  discuss  the  various  causes  of  noisy 
operation  at  length  because  the  defec- 
tive conditions  which  are  evidenced  by 
noisy  action  can  usually  be  remedied 
only  by  skilled  labor.  The  common  de- 
fects of  the  auxiliary  groups  have  been 
mentioned  in  detail,  however,  because 
these  troubles  may  occur  on  the  road 


opening.  Adjust  carburetor  if  neces- 
sary. Drain  out  gasoline  filter  in  pipe 
line  or  drain  carburetor  float  bowl  to 
remove  water  or  dirt. 

Make-  sure  that  a  spark  occurs  in 
each  cylinder  as  follows:  If  using 
battery  and  single  coil  system,  get 
commutator  rotor  on  contact.  Put 
switch  in  "on"  position.  See  that 
breaker  points  work.  Examine  adjust- 
ment of  points  and  make  sure  they  con- 
tact when  cam  follower  is  not  raised 
by  cam  and  that  they  separate  when  it 
is.  Test  condition  of  battery.  Take 
out  spark  plug,  lay  it  on  the  cylinder 
and,  with  switch  on  and  rocking  timer 
cam  to  separate  breaker  points,  see  if 
spark  occurs.  Be  sure  to  adjust  gap 
between  plug  points  to  almost  1/32" 
before  replacing  in  cylinder.  If  plug 
cannot  be  tested  in  a  positive  manner 
because  of  construction,  try  another 
plug  (from  a  cylinder  that  does  work). 
Examine  all  wires  for  proper  position, 
good  connections,  breaks  and  short  cir- 
cuits. See  that  commutator  is  timed 
correctly.  If  magneto  or  magneto  and 
battery  with  non-vibrating  coil  is  used : 
Disconnect  wire  from  spark  plug,  hold 
end  about  %  inch  from  cylinder.  Have 
motor  cranked  briskly  and  see  if  spark 
occurs.    Examine  adjustment  of  inter- 


TYPICAL  OIUNG 
SYSTEM 


SEAM  OIL  PUMP' 


Typical  engine  oiling  system  and  two  forms  of  pumps  used  in  circulating  the  oil 


and  it  is  well  for  the  motorist  to  be 
familiar  with  the  common  derange- 
ments that  may  result  in  irregular  en- 
gine operation  or  loss  of  power. 

Summarized-  Hints  for  Locating  Engine 
Troubles 

First,'  see  if  the  motor  is  getting 
fuel.  See  if  there  is  gasoline  in  the 
carburetor.  See  that  there  is  gasoline 
in  the  tank.  Examine  shut-off  valve 
at  tank.  Prime  carburetor  and  see  that 
spray  nozzle  passage  is  clear.  Be  sure 
throttle  will  open.  Prime  cylinders  by 
putting  about  a  teaspoonful  of  gasoline 
in  through  pet  cock  or  spark  plug 


rupter  points.  See  that  wires  are  placed 
correctly  and  not  short  circuited.  Take 
out  spark  plug  and  lay  it  on  the  cylin- 
der, being  careful  that  base  of  plug 
only  touches  the  cylinder.  Mave  motor 
cranked  briskly  and  see  if  spark  oc- 
curs. Check  timing  and  see  that  dis- 
tributing brush  is  making  contact. 

If  ignition  and  fuel  supply  is  found 
to  be  steady,  make  sure  that  all  cylin- 
ders have  compression.  To  ascertain 
this,  open  pet  cocks  of  all  cylinders  ex- 
cept the  one  to  be  tested,  crank  over 
motor  and  see  that  a  strong  opposition 
to  cranking  is  met  with  once  in  two 
revolutions.  If  the  motor  has  no  pet 
cocks,  crank  and  notice  that  opposi- 
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tions  are  met  at  equal  distances,  two 
to  every  revolution  of  the  starting  crank 
in  a  four-cylinder  motor,  or  take  out 
the  spark  plugs  of  all  cylinders  except 
the  one  to  be  tested.  If  compression 
is  lacking,  examine  the  parts  of  the 
cylinder  at  fault  in  the  following  order, 
toying  to  start  the  motor  whenever  any 
one  fault  is  found  and  remedied.  See 
that  the  valve  push  rods  do  not  touch 
valve  stems  for  more  than  approxi- 
mately revolution  in  every  2  revo- 
lutions, and  that  there  is  not  more  than 
1/64  inch  clearance  between  them. 
Make  sure  that  the  inlet  and  exhaust 
valves  seat.  To  determine  this,  exam- 
ine the  spring  and  see  that  it  is  con- 
nected to  the  valve  stem  properly. 
Take  out  valves  and  see  that  there  is 
no  obstruction,  such  as  carbon,  on  the 
seat.  See  that  valve  works  freely  in 
its  guide.  Listen  for  a  hissing  sound 
while  cranking  motor  for  leaks  at  other 
places,  such  as  due  to  poor  fitting  pis- 
ton rings.  Remember  that  a  cylinder 
that  has  poor  compression  will  not 
work  reliably  or  give  full  power  be- 
cause it  does  not  suck  in  a  full  charge 
of  gas,  and  besides  the  explosive  power 
is  less. 


ARTIFICIAL  WOOD  FROM 
WASTE 

WHEN  sawdust  is  mixed  with  a 
binding  material  to  which  other 
ingredients,  giving  weight,  color,  hard- 
ness, moulding  property,  etc.,  are  add- 
ed, compositions  can  be  obtained 
which  may  be  used  for  parquetry,  terra 
cotta  imitation,  table  tops,  floorboard- 
coating,  wood  cements,  etc.  Patented 
and  unprotected  recipes  of  these  com- 
positions are  very  numerous.  The  em- 
ployment of  sawdust  in  the  manufac- 
ture of  products  that  are  used  for  fur- 
niture, wall  and  ceiling  decoration  has 
gained  an  important  place  among  the 
industries  of  the  world.  Many  of  the 
beautiful  panels  and  friezes  of  the 
Italian  Renaissance  and  French  Ba- 
roque one  admires  in  modem  mercan- 
tile and  private  palatial  buildings  are 
made  of  artificial  wood,  and  without 
having  found  so  practical  and  lucra- 
tive a  utilization  of  waste  wood  as  these 
moulded  decorations,  many  architectur- 
al designs  of  inner  decorations  could 
not  be  carried  into  practice,  except  by 
spending  prohibitive  sums  for  carvings. 

The  following  mixtures  may  be  taken 
to  represent  typical  examples  of  artifi- 
cial wood  preparations: 

Messieurs  Latri,  of  Paris,  use  resin- 
ous sawdust  mixed  with  fresh  ox  blood, 
the  paste  being  pressed  by  an  hydraulic 
press  into  heated  steel  moulds.  The 
product  is  capable  of  filling  the  finest 
depressions  of  the  mould  ;  it  may  be  col- 
oured, and  can  be  worked  in  every  re- 
spect like  wood  itself. 

Harra's  Imitation  Wood  consists  of 
sawdust  cellulose,  and  an  albuminous 
binding  material,  the  resulting  paste  be- 


ing also  capable  of  being  pressed  into 
moulds  or  applied  like  wood  carvings. 

In  Hurtig's  Wood-composition  saw- 
dust is  mixed  with  sodium  silicate'  (or- 
dinary waterglass)  and  milk  of  lime; 
common  curd  soap  and  water  being 
added  to  wet  the  ingredients.  The 
composition  for  low  relief  and  high  re- 
lief is  improved  by  adding  casein  to  the 
above  mixture  for  producing  a  low  re- 
lief, and  mashed  potato,  infusorial 
earth  and  pitch  for  high  relief  paste. 


A  Water  Distiller 
By  R.  D.  Gait 

WITH  the  great  use  of  motor 
cars  and  the  increasing  demand 
from  day  to  day,  there  arises 
several  questions  for  the  small  town 
garage  to  contend  with.    One  of  these. 


if  not  the  most  important,  nevertheless 
one  to  be  considered,  is  the  battery 
trade.  All  the  larger  cars  are  equipped 
with  storage  batteries  for  ignition  and 
lighting  and  now  the  Ford  also  will  be 
equipped  likewise.  One  of  the  neces- 
sary articles  needed  to  supply  this 
branch  of  the  garage  business  is  dis- 
tilled water  and  for  some  of  the  smaller 
towns,  this  affords  a  trying  question. 

During  the  past  year  I  have  known 
of  several  garages  who  were  faced  by 
a  situation  something  like  this.  Dis- 
tilled water  could  be  bought  in  some  of 
the  larger  cities  for  as  low  as"  five  cents 
a  gallon,  but  the  cost  of  transportation 
by  rail  to  the  retailer  was  near  fifty 
cents,  bringing  the  cost  of  the  water 
when  delivered  to  near  sixty  cents  a 
gallon.  Readers  can  readily  see  what 
water  would  weigh  and  the  expense  of 
shipping  if  the  water  was  shipped  any 
great  distance.  But  notwithstanding 
this,  water  has  to  be  kept  on  hand  to 


furnish  the  trade,  and  in  order  to  do 
this,  a  water  distiller  made  on  the  lines 
of  the  accompanying  drawing  will  be 
found  serviceable  and  economical. 

A  small  one  burner  gas  or  oil  stove 
is  used  for  heating  the  water.  Water 
to  be  distilled  is  placed  in  a  common 
one  gallon  oil  can  and  the  spout  allows 
the  steam  to  escape.  For  a  condenser, 
a  five  gallon  oil  can  that  the  oil  com- 
panies use  for  shipping  gas  and  oil 
may  be  used  by  cutting  it  into  two  parts 
at  the  middle.  In  the  lower  half  cut 
two  holes  on  opposite  sides,  one  a  little 
below  the  other,  and  place  a  piece  of 
steam  guage  glass  through  these  holes. 
After  the  glass  has  been  put  in,  shellac 
may  be  run  around  it  to  keep  it  from 
leaking.  Then  a  rubber  tubing  small 
enough  to  fit  tightly  about  the  spout  of 
the  can  and  into  the  glass  gauge  will 


connect  the  two,  allowing  the  steam  to 
pass  into  the  condenser  where  cold 
water  about  the  glass  will  cause  it  to 
form  into  drops  of  water.  A  stone  or 
glass  jar  set  under  the  end  of  the  glass 
gauge  will  collect  the  finished  product. 
The  water  in  the  condenser,  if  changed 
every  hour  or  so  will  keep  the  distilled 
product  forming  rapidly.  The  only  ex- 
pense is  the  gasoline  or  kerosene,  which 
amounts  to  about  five  cents  per  gallon 
of  water,  and  in  the  mean  time  the 
small  garage  is  as  efficient  as  the  large, 
and  operates  as  cheaply,  keeping  home 
trade  at  home. 


Take  care  not  to  adjust  the  brakes 
too  close  when  car  is  without  load.  If 
you  do  the  brakes  may  bind  when  car 
is  loaded,  the  springs  deflected  and  the 
wheel  base  slightly  extended.  Rough 
roads  will  augment  the  trouble  and 
intermittent  dragging  of  the  brake  may 
result  if  the  bands  fit  tightly. 


Simple  method  of  distilling  water  to  use  m  storage  battery  electrolyte 
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The  R.  O.  G.  Biplane  Flier 

A  Modification  of  the  Simple  A  Frame  Flying  Model  That  is  Provided  With 
Double  Aerofoils  and  Wheeled  handing  Gear 

By  H.  C.  Ellis 


BEFORE  attempting  to  construct 
this  Model,  study  the  drawings 
carefully.  This  machine, 
should  not  weight  over  seven  and  one- 
half  ounces  when  completed  if  care  is 
taken  in  the  construction.  The  bracing 
wires  shown  in  photographs  should  be 
used  only  if  the  frame  shows  a  tendency 
to  buckle  when  motors  are  tightly 
wound. 

Fuselage 

The  fuselage  is  the  A  frame  type 
and  consists  of  two  longerons  45xl^j" 
J4"  spruce.  Three  crosspieces  of  the 
same  material  are  used  and 

placed  at  distances 
shown  in  the  draw- 
ing, and  bound  with 
strong  linen  thread 
and    glued.  The 
crosspieces  are  giv- 
en a  stream  line  sec- 
tion to  lighten  them 
and  also  to  reduce 
their  resistance. 
The  elevator  block 
is    of  aluminum 
1/16"   x   1/16"  x 
2>Yi  inches  long  or 
this  can  be  of  reed 
or  bamboo  or  any 
light  stiff  wire.  It 
is  bound  and  glued 
as  shown  near  the 
apex   of   the   triangular  framework. 
The  rear  skid  is  of  bamboo  1/16"  x 
This  is  made  high  enough  to 
keep  the  propellers  from  touching  the 
ground.    The  landing  gear  is  made  of 
%"  reed,  shaped  as  she*  i  in  the  draw- 
ing by  bending  it  over  a  gas  or  candle 
flame.    Bind  and  glue  to  the  fuselage 
aproximately  as  indicated.   The  frame 
hooks  are  made  of  a  piece  of  1/16" 
drill  rod  bent  and  bound  to  the  fusel- 
age or  may  be  attached  to  an  aluminum 
piece  set  in  the  apex  of  the  frame. 
The  axle  is  a  piece  of  1/16"  drill  rod 
nine  inches  long.    On  the  Model  de- 
scribed and  illustrated  the  writer  used 
cork  wheels  two  inches  in  diameter, 
these  being  lighter  than  other  types. 
Obviously  any  type  of  wheel  may  be 
used,  such  as  the  aluminum  disc  or 
wooden  type  which  may  be  purchased 
from   any  model  supply  house  and 
which  are  shown  at  Fig.  5. 

Main  Planes 
The  ribs  of  the  main  planes  and 
elevator  are  the  same  size.  They  are 
not,  as  you  will  notice,  built  up  but  are 
cut  from  a  piece  of  balsa  or  spruce 
1/16"  thick.    The  rib  should  be  laid 


out  full  size  as  it  is  reduced  on  the 
drawings.  Care  must  be  taken  when 
cutting  these  ribs  out  to  be  sure  to 

Fig.  2.  Rear  view  of  the  R.O.G.  biplane  ftiet 
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Fig.  3.  Side  view  of  model  biplane  flier  showing  relative  placing  of  parti 


Fig.  4.   Plan  view  of  R.O.G.  biplane  flier 

have  them  all  the  exact  size  and  all  the 
holes  for  the  wing  beams,  which  are 


%"  dowels  must  be  in  line  as  there 
are  a  number  of  ribs  to  be  made,  a 
metal  partem  may  be  cut  and  drilled 
to  act  as  a  jig  to  insure  uniformity  in 
ribs.  It  will  be  noticed  in  the  drawing 
that  the  third  ribs  from  each  end  of 
the  wing  tips  are  doubled.  These  ribs 
are  placed  1/16"  apart  to  act  as  a 
socket  for  the  struts.  The  struts  are 
cut  from  spruce  1/16"  thick  to  the 
shape  shown.  They  are  then  sanded 
with  fine  sand  paper  and  after  they 
are  finished,  they  are  given  one  coat 
of  Dope. 

After  all  the  ribs  are  placed  on  the 
wing  beams  and  are  properly  spaced 
according  to  the 
drawing  they  are 
glued  and  allowed 
to  dry.  After  the 
glue  is  dry,  the 
edges,  which  are 
%  reed  are  put  on. 
This  is  done  by  ty- 
ing the  reed  back 
over  the  wing  beams 
with  strong  thread 
and  glueing  it  to  the 
ribs.  The  wing  tips 
are  bent  to  the 
shape  s ho w n  by 
passing  them  over 
a  gas  or  candle 
flame.  Care  should 
be  taken  so  as  to 
make  all  the  tips  the  same  shape. 
After  the  glue  is  dry  the  thread  may  be 
cut  away.  The  elevator  is  built  up  in 
the  same  way  except  that  the  double 
ribs  are  left  out. 

Covering  and  Doping 

Bamboo  paper  is  used  for  covering 
the  wings'.  Cover  the  bottom  first  and 
allow  to  dry.  After  it  is  dry  the  ex- 
tending edges  may  be  trimmed  off. 
Then  cover  the  top  side.  Care  must  be 
taken  to  have  the  paper  lay  even  and 
without  any  wrinkles.  After  the  wings 
are  covered  and  the  glue  is  perfectly 
dry,  the  Dope  is  applied.  This  is  best 
done  with  a  small,  soft  brush  as  a  stiff 
brush  is  liable  to  puncture  the  paper 
covering.  This  Dope  can  be  purchased 
from,  any  model  supply  house.  Four 
ounces  is  the  quantity  required  to  dope 
the  wings  properly.  Apply  the  dope 
evenly,  first  on  the  top  and  then  the 
bottom  side.  Then  place  wing  away 
to  dry. 

Propellers,  Shafts  end  Bearings 

The  propellers  are  ten  inches  in  di- 
ameter.   As  these  are  the  most  difficult 
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part  of  the  model  to  make  it  is  better 
to  buy  them  from  a  model  supply 
house.  The  bearings  are  made  of 
1/16"  thick  brass  and  . are  3/16"  wide. 
They  are  bent  to  the  shape  shown.  A 
1/16"  hole  is  drilled  through  them  to 
take  the  propeller  shaft  which  is  a 
1/16"  piece  of  drill  rod  bent  to  the 
shape  shown  in  the  drawing.  The 
bearings  are  then  securely  bound  to  the 
fuselage  with  linen  thread  and  glued. 
The  motor  hooks  are  of  1/16"  drill  rod. 

The  motive  power  consists  of  40  feet 
of  flat  rubber  for  each  motor. 
This  rubber  should  be  looped  over  the 
hands  into  12  even  strands.  Place  one 
end  in  the- propeller  hook  and  the  other 


where  the  struts  are  inserted  so  as  to 
hold  them  in  position  against  the  frame 
members.  Now  place  them  on  ■  the 
fuselage  and  pass  a  strip  of  rubber 
around"  the  bottom  plane  and  around 
each  longeron  of  the  fuselage.  The 
elevator  is  fastened  on  the  fuselage  in 
the  same  way.  Be  sure  and  have  the 
front  edge  of  same  resting  on  the  ele- 
vator block. 

The  model  should  be  launched  from 
the  hand  before  flying  it  from  the 
ground.  Have  an  assistant  hold  the 
propellers  at  the  bearings,  the  model 
hooks  into  a  double  winder  and  stretch 
the  motors  twice  their  length.  Turn 
the  handle  of  the  winder  100  times. 


ing  the  motors  250  times  with  the 
winder.  Select  a  hard  and  level  sur- 
face to  launch  it  from. 
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Fig.  5.  Types  of  wheels  suitable  for  model  airplanes  are  made  of  wood  or  metal 


end  into  the  motor  hook.  The  motor 
hook  is  then  placed  into  the  frame  hook 
at  the  front  of  the  fuselage.  The  motor 
hooks  may  be  removed  from  the  frame 
hooks  and  placed  in  the  winder.  The 
propellers  must  turn  out  in  opposite 
directions  and  rotate  so  their  entering 
edges  cut  the  air  first 

Assembling  and  Flying 

After  the  main  planes  and  elevator 
are  thoroughly  dry,  the  model  is  ready 
to  assemble.  Place  the  propellers 
through  their  respective  bearings  and 
attach  the  rubber  motors  as  described. 
Now  take  the  smaller  plane,  which  is 
the  bottom  one  and  cut  the  paper  out 
between  the  double  ribs  with  a  sharp 
.knife  on  the  top  only,  for  the  struts  to 
enter  the  space  provided  for  them.  Do 
the  same  with  the  larger  one,  but  cut 
out  only  on  the  bottom  side.  Now 
place  the  two  struts  in  the  sockets  of 
the  lower  plane,  and  then  into  the  sock- 
ets of  the  upper  plane  as  shown  in  the 
photograph.  Place  a  large  rubber  band 
around  the  main  plane  at  the  point 


Now  place  the  motor  .hooks  in  the 
frame  hooks  or  aluminum  apex  fitting 
and  the  model  is  ready  to  fly. 

Some  practice  is  required  in  launch- 
ing a  model  of  this  type  in  order  to 
have  it  make  a  successful  flight.  The 
propellers  must  be  held  from  turning, 
one  in  each  hand,  after  the  motors  are 
wound  up.  They  must  be  released 
simultaneously  with  the  throwing  of 
the  model  upwards  at  a  slight  -angle 
forward  from  above  the  head.  Do  not 
attempt  to  fly  this  model  in  a  small 
space  as  it  is  liable  to  be  broken  in 
landing.  It  is  best  to  fly  it  in  an  open 
grass  land  as  the  grass  acts  as  a  cush- 
ion in  landing.  Do  not  become  dis- 
couraged if  you  are  not  successful  in 
the  first  attempt.  If  the  model  dives, 
move  the  main  planes  forward  slightly. 
If  it  climbs  at  too  steep  an  angle  move 
the  main  planes  slightly  to  the  rear. 
After  a  little  practice  you  will  find  the 
best  position  for  the  main  planes  to 
make  a  successful  flight.  After  the 
model  is  properly  balanced,  it  may  be 
launched  from  the  ground  after  wind- 


Moisture  Absorption  Through 
Varnish  Same  For  Differ- 
ent Species  of  Wood 

IN  experiments  made  by  the  Forest 
Products  Laboratory,  it  was  found 
that  varnishes  do  not  entirely  'prevent 
the  transmission  of  moisture  into  wood, 
but  merely  retard  it,  and  that  appar- 
ently there  is  no  difference  in  moisture 
absorption  through  the  coating  due  to 
the  species  of  wood  used. 

The  panels  used  in  the  experiments 
were  of  yellow  birch,  bass  wood,  red 
gum,  African  mahogany,  white  ash, 
white  pine,  Sitka  spruce,  southern  yel- 
low pine,  bald"  cypress,  incense  cedar, 
white  oak,  western  yellow  pine,  Port 
Oxford  cedar,  and  sugar  pine. 

Three  coats  of  high-grade  spar  var- 
nish were  applied  to  four  panels  of 
each  species.  Two  panels  of  each  spe- 
cies were  brush-coated  and  two  were 
dipped  by  a  special  dipping  machine 
designed  to  secure  an  even  coating. 
The  panels  were  allowed  to  dry  72 
hours  between  coats  and  10  days  after 
the  final  coat  before  they  were  given  the 
moisture-resistance  test 

The  moisture-resistance  test  consisted 
in  exposing  the  panels  for  17  days  to 
a  humidity  of  95/100  per  cent,  or  in 
an  atmosphere  practically  saturated 
with  moisture. 

At  the  end  of  this  test,  it  was  found 
that  all  the  brush-coated  panels  had 
absorbed  between  5  and  6.5  grams  of 
moisture  per  square  foot  of  surface,  and 
the  dipped  panels  between  4  and  5 
grams.  Such  variations  in  amount  of 
absorption  as  appeared  could  easily 
have  been  due  to  inequalities  in  the  ap- 
plication of  the  varnish.  It  was  quite 
noticeable  that  the  dipping  process  pro- 
duced a  more  moisture-resistant  coating 
than  brushing. 

Copperite  Alloy 

COPPERITE  is  a  new  high-speed 
alloy.  It  is  said  to  be  an  alloy  of 
zinconium  and  nickel.  It  has  a  bright 
silvery  lustre  and  a  specific  gravity 
much  lower  than  other  alloys  used  for 
high-speed  work.  Copperite  contains 
no  carbon  or  iron,  and  consequently  is 
not  a  steel.  Its  melting  point  is  only 
about  1150  deg.  C,  and  owing  to  the 
fact  that  the  alloy  remains  in  a  liquid 
state  for  a  considerable  period  before 
solidifying,  difficult  castings  can  be 
made  with  ease.  No  heat  treatment  is 
said  to  be  required,  the  hardness  being 
varied  by  changing  the  proportion  of 
the  constituents.  Cutting  tools  have 
been  produced  with  a  hardness  of  250 
up  to  500  Brinell,  the  latter  still  retain- 
ing sufficient  toughness  to  withstand 
heavy  roughing  cuts. 
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PART  II 

Remetalling  Connecting  Rods 

In  a  number  of  the  cheaper  cars,  the 
,  bearing  metal  is  cast  in  place  in  the 
connecting  rod  lower  end  and  in  the 
main  bearings,  and  is  not  in  the  form 
of  removable  die  cast  bushings  as  are 
used  on  the  more  expensive  cars.  The 
repairman  who  is  called  upon  to  re- 
place the  bearing  metal  will  perhaps 
find  the  following  instructions  regard- 
ing remetalling  bearings  of  valve.  The 
method  described  was  used  by  the 
writer  while  in  charge  of  a  large  shop 
where  much  work  of  this  kind  was 
done,  and  while  the  instructions  given 
below  and  shown  at  Fig.  1  apply  spe- 
cifically to  lining  the  big  ends  of  con- 
necting rods,  the  same  process  may  be 
i  used  successfully  on  any  other  bearings 
where  the  mandrel  and  collars  can  be 
;  used,  the  dimensions  being  changed  to 
'■■  suit  the  requirements  of  the  worker. 
In  the  case  mentioned  the  journals 
of  the  crankshaft  were  two  inches  in 
diameter  and  the  big  ends  of  the  con- 
necting rods  were  wom  too  much  to 
allow  of  adjusting.    A  piece  of  pipe 
about  9  inches  long  was  procured  and 
turned  down  in  a  lathe  until  it  was 
.020  inch  under  two  inches  in  diameter, 
which  made  a  hollow  mandrel  of  it. 
A  piece  of  steel  tubing  could  have  been 
used  to  as  good  advantage  had  any 
been  available.    As  the  outside  of  the 
bearing  caps  were  machined  true  a 
couple  of  set  .collars  were  bored  out  to 
be  a  good  fit  on  the  mandrel,  and  while 
still  in  the  lathe  they  were  recessed  out 
to  just  fit  over  the  outside  of  the  big 
ends,  as  shown  in  sketch  and  each  of 
the  collars  was  provided  with  a  drilled 
vent.    One  of  these  collars  (C)  was 
placed  on  the  hollow  mandrel  (A), 
after  which  the  mandrel  was  pushed 
through  the  big  end,  and  the  other  col- 
lar was  put  on  the  other  side,  insuring 
that  the  mandrel  was  as  near  center  as 
possible  for  it  to  be. 

The  assemblage  is  then  supported  on 
a  couple  of  V-blocks,  which  are  sup- 
ported on  a  lathe  bed  as  a  convenient 
support,  the  ends  of  the  mandrel  lying 
within  the  V-blocks  while  the  connect- 
ing rod  hangs  between  the  ways.  A 


piece  of  solid  round  iron  or  steel  which 
will  go  inside  of  the  hollow  mandrel 
should  be  made  red  hot  while  the  anti- 
friction metal  is  being  melted  and  is 
pushed  inside  the  mandrel  to  heat  it 
In  a  minute  or  two  the  metal  may  be 
poured  in  through  B  to  fill  the  space 
and  as  the  metal  and  the  big  end  caps 
are  well  heated  the  molten  metal  will 
.  flow  to  every  point.  The  heating  of  the 
mandrel  can  be  just  as  well  accom- 
plished by  directing  the  flame  from  a 


the  simple  way  it  can  be  heated  and 
cooled.  Vents  may  be  made  for  the 
heated  gases  by  grooving  the  face  of 
each  of  the  collars  nearest  the  big  end 
and  on  the  same  side  as  the  hole 
through  which  the  metal  is  poured.  If 
provision  is  not  made  for  "venting," 
the  molten  metal  will  not  run  uniformly 
and  will  become  honeycombed.  After 
cooling,  the  bearing  is  either  bored  out 
in  a  lathe  to  nearly  the  size  of  the 
journal  and  then  reamed  to  the  finished 
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Fig.  1.  Suggestions  for  remetalling  connecting  rod  bearings  when  bearing  metal 

must  be  poured  m 


blow  torch  or  Bunsen  burner  into  the 
opening.  After  the  metal  is  poured 
and  has  set  for  a  time  the  whole  may  be 
easily  cooled  by  running  water  through 
the  mandrel  or  by  directing  a  blast  of 
air  against  the  big  end,  as  desired. 

Before  the  cap  is  assembled  with  the 
connecting  rod  several  shims  or  liners 
of  sheet  brass  or  copper  should  be 
placed  between  them  so  that  adjustment 
for  wear  of  the  new  bearing  can  be 
compensated  for  by  the  removal  of  a 
liner.  As  is  evident,  the  thinner  the 
liner  and  the  greater  the  number  used, 
the  finer  the  adjustment  possible. 

The  use  of  a  hollow  mandrel  is  to 
be  preferred  to  a  solid  one  because  of 


size  or  scraped  to  a  fit  by  hand.  The 
method  of  pouring  the  molten  metal  is 
clearly  shown  while  the  sectional  view 
makes  the  construction  and  application 
of  the  mandrel  clear.  The  same 
method  may  be  used  to  rebabbitt  main 
boxes  except  that  a  pair  of  collars  will 
be  needed  for  each  bearing  and  a  long 
mandrel  used. 

Testing  Bearing  Parallelism 

It  is  not  possible  to  give  other  than 
general  directions  regarding  the  proper 
degree  of  tightening  for  a  connecting 
rod  bearing,  but  as  a  guide  to  correct 
adjustment  it  may  be  said  that  if  the 
connecting  rod  cap  is  tightened  suffi- 
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ciently  so  the  connecting  rod  will  just 
about  fall  over  from  a  vertical  position 
due  to  the  piston  weight,  when  the  bolts 
are  fully  tightened  up,  the  adjustment 
will  be  nearly  correct.  As  previously 
stated,  babbitt  or  white  brass  bearings 
can  be  set  up  more  tightly  than  yellow 
bronze  (now  seldom  used),  as  the  metal 
is  softer  and  any  high  spots  will  soon 
be  leveled  down  with  the  running  of 
the  engine.  It  is  important  that  care 
be  taken  to  preserve  parallelism  of  the 
wrist  pins  and  crankshafts  while 
scraping  in  bearings.  This  can  be  de- 
termined in  two  ways.  That  shown  at 
Fig.  1,  B,  is  used  when  the  parts  are 
not  in  the  engine  assembly  and  when 
the  connecting  rod  bearing  is  being 
fitted  to  a  mandrel  or  arbor  the  same 


crank  case,  and  that  member  secured 
in  the  chassis  frame,  a  steel  square 
may  be  used  as  outlined  at  Fig.  1,  C, 
as  it  is  reasonable  to  assume  that  the 
wrist  pin,  and  consequently  the  piston 
it  carries,  should  observe  a  true  rela- 
tion with  the  top  of  the  engine  base. 
If  the  piston  side  is  at  right  angles 
with  the  top  of  the  engine  base  it  is 
reasonable  to  assume  that  the  wrist  pin 
and  crank  pin  are  parallel.  If  the  pis- 
ton is  canted  to  one  side  or  the  other, 
it  will  indicate  that  the  brasses  have 
been  scraped  tapering,  which  would 
mean  considerable  heating  and  undue 
friction  if  the  piston  is  installed  in  the 
cylinder  on  account  of  the  pressure 
against  one  portion  of  the  cylinder  wall. 
The  height  gauge  method  shown  above 


consists  of  a  casting  having  guide  bear- 
ings to  support  an  arbor  on  which  col- 
lars are  placed.  These  serve  to  hold 
the  molten  metal  in  the  bearing  boxes 
in  the  crankcase  while  it  cools.  The 
metal  is  heated  in  a  ladle  over  a 
plumber's  kerosene  or  gasoline  fired 
melting  pot,  by  a  brazing  torch  or  char- 
coal fire  in  a  form. 

As  a  general  rule  the  best  tempera- 
ture at  which  to  pour  the  babbit  metals 
is  that  when  the  commotion  ceases 
around  a  piece  of  soft  white  pine  im- 
mersed in  the  bath.  At  this  tempera- 
ture the  metal  has  a  clear,  silvery, 
mirror-like  surface,  from  which  oxide 
dross  is  easily  skimmed  and  on  which 
it  is  slow  to  re-form.  At  the  same  tem- 
perature the  metal  takes  a  neat  mold 
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Pig.  2.  Diagrams  showing  special  fixtures  to  assist  in  remetatting  main  bearings  and  how  poured  bearings  may  be  fitted  by  a  reaming  process 


size  as  the  crank  pin.  The  arbor,  which 
is  finished  very  smooth  and  of  uniform 
diameter,  is  placed  in  two  V-blocks, 
which  in  turn  are  supported  by  a  level 
surface  plate.  An  adjustable  height 
gauge  may  be  tried,  first  at  one  side  of 
the  wrist  pin  which  is  placed  at  the 
upper  end  of  the  connecting  rod,  then 
at  the  other,  and  any  variation  will  be 
easily  determined  by  the  degree  of  tilt- 
ing of  the  rod.  This  test  may  be  made 
with  the  wrist  pin  alone,  or  if  the  piston 
is  in  place,  a  straight  edge  or  spirit 
level  may  be  employed.  The  spirit 
level  will  readily  show  any  inclination 
while  the  straight  edge  is  used  in  con- 
nection with  the  height  gauge  as  indi- 
cated. 

When  the  connecting  rods  are  being 
fitted  with  the  crankshaft  in  place  in 


may  be  used  instead  of  the  steel  square, 
if  desired,  because  the  top  of  the  crank 
case  is  planed  or  milled  true  and  should 
be  parallel  with  the  center  line  of  the 
crankshaft 

RemetalUng  Main  Bearings 

What  has  been  said  in  regard  to 
remetalling  and  refitting  connecting  rod 
bearings  applies  just  as  well  to  the 
pouring  of  bearing  metal  in  the  cylin- 
der block  of  such  cars  as  the  Ford, 
which  still  use  poured  integral  bearings 
of  babbit  rather  than  removable  brasses 
of  white  metal.  Special  aligning  and 
pouring  jigs  and  reamers  make  the  op- 
eration of  bearing  replacement  a  com- 
paratively simple  one.  A  typical  pour- 
ing fixture  is  shown  at  Fig.  2.  This 


impression  and  will  usually  be  found 
free  from  those  surface  discolorations 
arising  from  over-heating. 

The  use  of  aligning  reamers  and  fix- 
tures insure  that  the  bearings  will  be 
reamed  out  to  the  proper  size,  making 
refitting  a  very  simple  task.  A  typical 
combination  fixture  that  serves  either 
for  holding  a  babbiting  arbor  or  guiding 
the  bearing  finishing  reamer  is  shown 
at  Fig.  2  A.  This  has  locating  pins 
which  fit  the  camshaft  bearings  and 
insures  that  the  crankshaft  will  be 
parallel  to  the  camshaft  when  the  bear- 
ings are  finished.  A  very  simple  align- 
ing reamer  is  shown  at  Fig.  2  B,  and 
its  use  for  reaming  main  bearings  is  out- 
lined at  C.  After  the  main  bearings 
are  properly  fitted,  they  can  be  used  as 
supports  and  all  the  connecting  rod  big 
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ends  may  be  reamed  as  shown  at  D. 

The  practice  of  reaming  bearings  is 
growing  I  is  not  confined  to  cheap 
cars,  by  any  means.  Expensive  hand 
scraping  is  laigely  eliminated  and  the 
repairman  is  sure  the  bearings  will  be 
in  line  if  reamed  altogether  as  the 
aligning  reamer  permits. 


the  coating  should  be  smooth,  free  from 
bubbles,  shiny,  and  an  eighth  of  an 
inch  thick  over  the  end. 

If  the  stock  is  to  be  subjected  to 
rough  handling  which  might  cause  the 
coating  to  chip  when  cool,  linseed  oil 
may  be  added,  in  the  proportion  of  1 
to  IS  by  weight,  but  this  will  have  a 
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Pig.  3.  Showing  method  of  pouring  bearing  metal  in  the  mam  bearings  in  cylinder 
block  of  Ford  engine  showing  use  of  mandrel  and  aligning  fixture 


Coatings  that  Prevent  End 
Checking 

WOOD,  whether  in  the  form  of 
logs,  lumber,  timber,  shaped 
blanks  or  veneer,  will  split  and  check 
at  the  ends  during  seasoning  if  drying 
is  allowed  to  go  on  at  a  natural  rate 
through  the  end  grain.  To  retard  the 
rate  of  drying  from  the  ends,  it  is  neces- 
sary to  cover  them  with  some  protective 
coating. 

The  law  of  end  coatings,  in  simple 
terms,  is  that  the  harder  and  greener 
the  wood,  the  more  effective  must  be 
the  coating.  In  its  experiments  to  de- 
termine the  practicability  of  various 
coatings  and  end  dips,  the  Forest  Prod- 
ucts Laboratory  found  the  following  to 
be  true:  Paint  is  convenient  to  handle, 
but  is  of  low  effectiveness.  White  lead 
is  convenient  to  handle,  and  is  of  me- 
dium effectiveness.  Lorac,  a  commer- 
cial compound,  is  convenient  to  handle, 
and  is  of  considerable  effectiveness. 
Rosin-lampblack  is  inconvenient  to 
handle,  but  is  of  high  effectiveness. 

Rosin-lampblack  is  made  according 
to  the  following  formula: 
Clear  grain  rosin. . .  .60  parts  by  weight 
Lampblack   1  part  by  weight 

The  rosin  should  be  melted  but  not 
allowed  to  boil  or  froth.  The  lamp- 
black should  then  be  thoroughly  stirred 
in.  The  ends  of  the  sticks  should  be 
dipped  in  this  molten  mixture  to  a  dis- 
tance of  about  l/i  inch.    When  hard 


tendency  to  make  the  coating  exces- 
sively soft  in  the  kiln  at  temperatures 
above  130°  F. 


Life  of  a  Locomotive 

THE  iron  horse  does  not  last  much 
longer  than  the  horse  of  flesh  and 
bones.  The  ordinary  life  of  a  locomo- 
tive is  said  to  be  thirty  years.  Some 
of  the  smaller  parts  require  renewal 
every  six  months;  the  boiler  tubes  last 
five  years,  and  the  crank  axles,  six 
years;  tires,  boilers  and  Are  boxes  from 
six  to  seven  years;  the  side  frames, 
axles  and  other  parts,  thirty  years.  An 
important  advantage  is  that  a  broken 
part  can  be  repaired,  and  does  not  con- 
demn the  whole  locomotive  to  the  junk 
shop;  while,  when  an  animal  breaks  a 
leg,  the  whole  is  only  worth  the  flesh, 
fat,  and  bones,  which  amount  to  a  very 
small  sum  in  this  country,  where  horse 
flesh  does  not  find  its  way  to  the  butcher 
shop  as  it  does  in  France  and  Germany. 


Removing  Iron  Plate  Rust  . 

A CHEAP  and  effective  method  of 
removing  rust  from  corroded  and 
pitted  iron  plates  has  recently  been 
evolved  as  a  result  of  experiments  de- 
scribed in  Machinery.  It  consists  in 
applying  to  the  surface  of  the  iron  a 
mixture  of  two  parts  of  finely  crushed 
sodium  bisulphate  (sodium  acid  sul- 
phate, Na,So4,  H,SO«,  3H.O)  and  one 


part  of  Co—an  salt,  which  is  moistened 
just  enough  to  make  it  cohesive.  The 
moist  mixture  can  be  left  on  until  the 
plate  is  clean,  but  the  action  is  more 
rapid  if  the  mixture  is  scraped  off  every 
two -or  three  hours  and  the  iron  scrubbed 
thoroughly  with  a  wire  brush  and 
water;  the  treatment  is  repeated  until 
the  plate  is  dean.  Usually  24  hours 
is  sufficient  for  a  badly  corroded  plate. 
When  the  plate  is  thoroughly  clean  it 
is  well  washed  with  an  alkaline  solu- 
tion and  dried  quickly.  A  coating  of 
paraffin  oil  (kerosene)  is  at  once  ap- 
plied to  protect  the  surface  against  oxi- 
dation. The  metal  is  then  ready  for 
the  paint  or  other  protective  covering. 
This  method  has  been  found  to  be  more 
effective  than  hammering,  chiseling,  the 
use  of  wire  brushes,  or  even  a  sand- 
blast. 


Uses  of  Castor  Oil 

APART  from  the  needs  of  the  air- 
Jl  \  craft,  for  which  very  large  quan- 
tities of  castor  oil  are  required  aajobri- 
cant,  only  25  per  cent:  of  the  oil  ex- 
tracted, if  quite  that  much,  i&  consumed 
in  the  various  departments  of  phar- 
macy. The  other  fields  of  employment 
are  much  more  extensive  than  is  gen- 
erally realized.  For  instance,  castor  oil 
figures  to  a  large  extent  in  the  manu- 
facture of  artificial  leather,  which  is 
used  in  upholstering.  Castor  oil  is  an 
essential  component  in  some  artificial 
rubbers,  and  there  are  various  kinds  of 
celluloid  which  depend  upon  this  prod- 
uct of  the  castor  bean.  Castor  oil  fur- 
nishes a  very  satisfactory  coloring  for 
butter;  and  from  castor  oil  is  produced 
so-called  "Turkey-red  oil,"  which  is  an 
important  factor  in  the  dyeing  of  tex- 
tiles and  in  the  treatment  of  the  fabrics. 

One  of  its  largest  uses  is  in  the  mak- 
ing of  transparent  soaps.  Castor  oil 
yields  sebacic  acid,  which  is  superior  to 
stearic  acid  in  the  manufacture  of 
candles,  and  from  it  is  also  obtained 
caprylic  acid,  which  lends  itself  to  the 
composition  of  varnishes  peculiarly 
suited  to  the  polishing  of  all  kinds  of 
high-class  furniture,  carriage  bodies 
and  paintings,  and  is  extensively  em- 
ployed in  the  preparation  of  vellum, 
tracing  cloth,  etc.  Caprylic  acid  plays 
a  part  in  the  production  of  ethers  which 
are  used  by  perfumers  and  confection- 
ers. Castor  oil  is  used  in  the  making 
of  certain  waterproof  preparations,  and 
a  liquid  disinfectant  is  obtained  from 
the  "seconds"  or  lower  grade  oil.  The 
oil  is  an  admirable  preservative  for 
various  kinds  of  leathers,  is  extensively 
used  in  the  leather  industry,  and  is  par- 
ticularly serviceable  in  adding  to  the 
service  life  of  leather  belting  employed 
in  heavy  work.  Our  fly  papers  would 
not  be  so  effective  if  it  were  not  for 
castor  oil,  and  the  oil  enters  into  the 
composition  of  a  great  many  adhesive 
agents. 
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The  Chemistry  and  Physics  of  Flame 

By  W.  C.  Dumas 


SUCH  '  an  apparently  simple  phe- 
nomenon as  the  combustion  of  a 
gas  with  its  visible  manifestation 
called  flame  is  very  interesting  when 
considered  in  detail. 

Flame  is  nothing  more  than  a  com- 
bustible gas  heated  to  incandescence. 
It  is  a  chemical  combination  made  visi- 
ble. During  this  combination  light  and 
heat  are  produced.  The  words  "to 
bum"  usually  convey  the  idea  that  car- 
bon itself,  or  one  of  the  many  com- 
pounds of  carbon,  unites  with  oxygen 
producing  the  flame,  and  having  as  end 
products  carbon  dioxide  and  water. 

Simply  stated,  this  is  the  usual  mech- 
anism of  flame,  but  flame  and  burning 
may  take  place  when  oxygen  is  not  con-"" 
cerned  at  all.  For  instance,  hydrogen 
will  burn  in  chlorine  producing  hydro- 
chloric acid. 

In  ordinary  burning,  the  actual  flame 
is  produced  by  the  combination  of 


Fig.  1 


Fig.  2 


gaseous  decomposition  products  with- 
oxygen.  When  flame  is  observed  in  the 
burning  of  wood,  coal,  or  a  candle,  it  is 
due  to  the  fact  that  at  high  tempera- 
tures gaseous  decomposition-  products 
are  formed. 

When  a  gas  can  be  made  to  burn  in 
air  or  oxygen,  it  is  spoken  of  as  a  com- 
bustible gas.  However,  this  term  is  only 
relative,  as  oxygen  can  be  easily  made 
to  bum  in  ordinary  illuminating  gas. 
When  air  bums  in  gas,  the  flame  is 
known  as  the  reverse  flame  to  distin- 
guish it  from  the  direct  flame  produced 
by  gas  burning  in  air.  Both  the  reverse 
and  direct  flames  can  be  produced  by 
the  following  experiment: 

B  is  a  medium  sized  lamp  chimney 
fitted  at  the  bottom  with  a  large  two- 
holed  rubber  stopper.  The  tube,  b, 
which  is  connected  with  the  gas  supply, 
is  of  rather  small  bore,  while  the  tube, 
c,  opening  into  the  outer  air,  is  of  a 
relatively  large  bore. 

The  chimney,  B,  is  first  removed  and 
the  gas  lighted  at  the  end  of  the  tube, 
b,  at  g ,  and  regulated  so  that  the  flame 
is  only  about  half  an  inch  long.  The 


stopper  is  now  replaced  in  the  bottom 
of  the  chimney  and  the  gas  continues  to 
bum  at  g.  Now  slowly  turn  the  gas  up 
to  full  height.  The  flame  leaps  from  g 
to  the  end  of  the  tube,  c,  connecting 
with  the  air.  A  large  pale  flame,  d,  is 
formed  on  the  end  of  c.  At  the  same 
time,  a  second  large  flickering  flame  de- 
velops at  the  upper  opening  of  the 
chimney.  This  is  the  flame,  e,  in  the 
diagram. 

The  flame,  d,  is  air  burning  in  gas, 
and  at  the  same  time  the  excess  gas 
escaping  at  e  ignites  and  bums  in  the 
outer  air.  When  this  takes  place  there 
is  no  longer  any  flame  at  all  at  g. 

This  experiment  shows  both  the  di- 
rect and  reverse  flames.  The  flame  at 
e,  gas  burning  in  air,  is  a  direct  flame, 
while  the  flame  at  d  is  a  reverse  flame 
or  air  burning  in  gas. 

This  experiment  can  even  be  carried 
further,  as  shown  in  Figure  2.    If  a 


Fig.  3 

very  small  glass  tube,  k,  is  bent  and 
carefully  inserted  in  c  and  then  the  gas 
slowly  passed  through  it,  a  tiny  blue 
flame,  /,  will  appear  in  the  larger  flame. 
This  is  a  flame  within  a  flame.  To 
summarize,  we  can  say  that  the  flame,  e, 
is  gas  burning  in  air;  the  flame,  d,  is 
air  burning  in  gas;  and  the  flame,  /,  is 
again  gas  burning  in  air.  All  of  these 
phenomena  are  taking  place  at  the  same 
time. 

An  examination  of  the  actual  struc- 
ture of  the  flame  is  interesting  and  in- 
structive. It  can  be  very  clearly  illus- 
trated by  a  diagram  of  the  ordinary 
candle  flame  shown  in  Figure  3. 

The  candle  flame  has  three  primary 
zones.  The  central  zone,  a,  consists  of 
volatile  compounds  which  do  not  bum. 
The  zone,  b,  is  the  luminous  zone,  while 
the  outer  zone,  c,  is  non-luminous. 

When  a  candle  is  lighted,  the  follow- 
ing changes  take  place:  The  stearin  is 
first  melted  and  by  capillary  action  the 
liquefied  stearin  is  drawn  up  into  the 
wick.  The  heat  volatilizes  the  hydro- 
carbons forming  the  central  zone,  a,  in 
which  there  is  no  combustion.   The  ex- 


istence of  combustible  gases  in  this  zone 
can  be  demonstrated  by  inserting  the 
end  of  the  bent  tube,  e,  into  the  inner 
cone.  When  a  light  is  applied  at  the 
other  end  of  the  glass  tube,  the  flame, 
d,  will  form  and  bum.  This  is  an  ac- 
tual burning  of  the  combustible  gases 
passing  out  from  the  inner  cone. 

The  dark  central  zone  is  surrounded 
by  a  luminous  zone,  b.  In  this  mid- 
luminous  zone  of  the  candle,  the  hydro- 
carbons, mainly  ethylene,  C2H4,  pass- 
ing from  the  inner  cone,  are  broken 
down  into  methane,  CH4,  and  carbon. 
The  methane  uniting  with  oxygen 
burns  completely  to  carbon  dioxide  and 
water  while  the  separated  carbon  is 
heated  to  incandescence.  This  is  the 
cause  of  the  luminosity  of  the  central 
zone.  There  is  not  enough  oxygen 
present  in  this  zone  to  unite  with  all 
of  the  carbon. 

The  presence  of  free,  unburn ed  car- 


Fig.  4 

ban  in  the  mid-central  zone  of  the  can- 
dle flame  can  be  shown  by  inserting  a 
cold  glass  rod  into  it.  The  carbon  par- 
ticles will  adhere  to  the  cold  surface 
and  be  deposited  in  the  form  of  soot. 

The  third  part  of  the  flame  is  the 
non-luminous  outer  zone,  c.  In  this 
zone  combustion  is  complete.  The  car- 
bon which  is  present  in  the  central  cone 
passes  outwardly  and  is  burned  com- 
pletely in  the  zone,  c,  with  the  forma- 
tion of  carbon  dioxide. 

Flames  may  be  so  nearly  non-lumi- 
nous as  to  give  little  or  no  light  The 
hydrogen  flame  produced  by  the  com- 
bustion of  hydrogen  gas  in  air  is  almost 
invisible  because  water  is  the  end  prod- 
uct and  there  are  no  solid  particles  of 
carbon  to  be  heated  to  incandescence. 

The  familiar  gas  flame,  very  lumi- 
nous from  its  incandescent  carbon  par- 
ticles, can  be  made  almost  non-lumi- 
nous by  introducing  a  large  amount  of 
air  and  letting  it  mix  with  the  gas  be- 
fore it  burns. 

Every  substance  which  will  bum  has 
to  be  raised  to  a  certain  definite  tem- 
perature before  combustion  takes  place. 
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This  temperature  is  called  the  tempera- 
ture of  ignition  and  is  fairly  constant 
for  a  given  substance.  Every  gas  has 
its  kindling  temperature.  This  ignition 
temperature  must  be  reached  before  the 
flame  will  appear,  or,  in  other  words, 
before  the  gas  will  burn.  The  following 
experiment  illustrated  in  the  diagram 
in  Figue  4  shows  this: 

A  and  B  are  two  squares  of  close 
mesh  wire  gauze  clamped  in  the  hold- 
ers of  the  stand,  P,  as  shown  in  the  dia- 
gram. If  the  gas  is  turned  on  the 
burner,  D,  and  a  match  applied  above 
the  gauze,  B,  the  flame,  £,  will  appear 
and  burn  while  the  space,  G,  between 
the  bottom  of  the  gauze  and  the  top  of 
the  burner  will  be  cool  and  free  from 
flame. 

This  is  because  the  wires  of  the  gauze 
conduct  the  heat  produced  away  so  fast 
that  the  gas  rising  from  the  burner  un- 


der the  gauze  is  not  heated  to  its  igni- 
tion temperature.  But  if  a  light  is  ap- 
plied below  the  gauze,  the  flame  will 
burn  both  above  and  below  the  gauze 
as  shown  on  the  left.  In  this  case,  the 
match  raises  the  temperature  of  the 
ascending  gas  high  enough  for  it  to 
ignite. 

This  principle  was  long  ago  utilized 
in  the  miner's  safety  lamp.  The  light 
is  enclosed  in  a  screening  of  fine  wire 
gauze.  If  such  a  lamp  is  carried  into 
the  atmosphere  of  a  mine  containing  an 
explosive  mixture,  the  dangerous  gases 
are  not  ignited.  Instead,  they  simply 
pass  through  the  meshes  of  the  gauze 
into  the  lamp  and  burn  quietly  there. 

The  actual  temperature  of  the  average 
flame  is  much  lower  than  might  be  sup- 
posed from  theoretical  considerations. 
For  instance,  when  hydrogen  gas  burns 
in  oxygen,  the  calculated  temperature  is 


6600  degrees  Centigrade,  but  if  the 
temperature  is  actually  measured  it  will 
not  be.  found  in  excess  of  2500  degrees 
Centigrade.  There  must  be  some  basic 
reason  for  such  a  great  discrepancy. 

The  temperature  of  6600  degrees 
Centigrade  could  be  obtained  at  a  given 
point  if  oxygen  and  hydrogen  united 
instantaneously  and  completely,  and  if 
the  steam  formed  were  not  again  disso- 
ciated partially  into  the  component 
gases.  At  1300  degrees  Centigrade  the 
formation  of  water  is  checked  by  the 
opposite  process  of  dissociation  of  steam 
by  heat.  This  process  of  dissociation 
absorbs  heat,  so  the  theoretical  tem- 
perature of  burning  hydrogen  cannot  be 
obtained.  The  combustion  cannot  take 
place  at  any  particular  point  but  must 
be  gradual  throughout  the  whole  extent 
of  the  flame. 


Construction  of  Thermo-Electric  Cells 


THF.  thermo-cell  or  battery  is  a 
device  which  is  capable  of  con- 
verting radiant  heat  waves  into 
electrical  energy.  The  action  of  these 
cells  is  not  clearly  understood  by  scien- 
tists. 

All  of  the  metals  have  been  classi- 
fied and  their  thermo-electrical  prop- 
erties are  fairly  well  understood.  If 
two  dissimilar  pieces  of  metal  are 
brought  in  contact  and  the  junction 
heated,  an  electric  current  will  be  pro- 
duced. If  just  two  pieces  of  metal  are 
employed  to  form  the  barter}',  the  cur- 
rent produced  will  be  almost  beyond 
measurement  with  the  crude  means  gen- 
erally at  the  disposal  of  the  experi- 
menter. For  this  reason,  a  number  of 
pieces  of  metal  are  used,  which  cause  a 
measureable  current  to  flow  in  the  cir- 
cuit when  the  heat  is  applied. 

Figure  1  gives  a  design  for  a  small 
thermo-cell  made  by  zinc  and  metal 
plates  arranged  alternately  in  the  same 
manner  as  the  plates  of  a  Volta  pile 
are  grouped.  There  should  be  a  lead 
plate  at  one  end  of  the  cell  and  a  zinc 
plate  at  the  opposite  end 
of  the  cell.  The  cell 
shown  was  designed  to 
be  used  with  a  Bunsen 
burner  or  alcohol  lamp 
as  the  source  of  heat 
The  lead  plates  are  three 
inches  in  diameter  and 
the  zinc  plates  two  and 
one-half  inches  in  diam- 
eter. . 

Figure  2  illustrates  a 
different  type  of  thermo- 
battery  which  receives  its 
heat  from  the  sun.  The  .  ^  ^ 

heat  waves '  are  brought  *  4St 


By  Roy  Franklin  Heath 

to  a  focus  by  means  of  a  parabolic  re- 
flector (2).  Bismuth  plates  (5)  and 
antimony  plates  (4)  form  the  active  ele- 
ments of  the  battery.  These  are  ar- 
ranged upon  a  standard  which  is 
mounted  in  the  center  of  the  reflector  so 
that  the  battery  will  be  in  the  focus  of 
the  heat  waves. 

A  third  form  of  thermo-cell  is  illus- 
trated in  Figure  3.  This,  too,  employs 
a  parabolic  reflector  and  a  concentrating 
lens.  The  cell  makes  use  of  the  electro- 
thermic  properties  of  the  metals  zinc 
and  lead.  An  especially  long  type  of 
cell  is  employed  in  this  case. 


Lead  Plate— 


■Current 
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Simple  Thermo-Cellor  Battery 


-Lead  Plate 
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:  Sun  Thermo  Cell 


Modified  Sun  Thermo  Battery 
FI6.3 


The  best  time  to  experiment  with 
therrtb-cells  is  during  the  summer 
months.  This  is  especially  true  in  the 
northern  regions  of  the  country. 

To  carry  on  experiments  with  thermo- 
cell  s  and  electro-thermic  phenomena,  a 
good  sensitive  galvanometer  or  electro- 
meter is  needed  for  current  detection 
and  measurement. 

In  work  of  this  nature,  the  experi- 
menter has  before  him  a  very  little  ex- 
plored field.  Great  possibilities  lie 
with  thermo-cells.  The  problem  of 
converting  heat  waves  directly  into  elec- 
tric current  will  probably  be  solved 
through  the  medium  of  the  electro 
thermic  cell.  The  construction  of  the 
simple  cells  outlined  in  this  article  will 
do  much  to  give  the  experimenter  a 
start  in  this  interesting  study.  At  the 
present  time,  the  world  is  just  waiting 
to  crown  the  man  with  glory  who  is 
able  to  produce  a  practical  cell  capable 
of  rendering  commercial  service. 

An  experimenter  named  Seebeck  dis- 
covered the  method  of  producing  elec- 
tro-thermic currents  in  the  year  1822. 

In  i834,  Peltier  discov- 
e  r  e  d  a  phenomenon 
which  is  the  converse  of 
that  discovered  by  See- 
beck. Peltier  found  that 
if  a  current  of  electricity 
was  sent  through  a  junc- 
tion of  dissimilar  metals 
that  the  junction  is 
either  heated  or  cooled 
depending  upon  the  di- 
rection of  the  current. 

It  may  be- possible  to 
produce  an  intense  cold 
by.' the- use  of  this  pecu- 
liar effect. 
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Garage  Heater 

THE  outfit  illustrated  consists  of  a 
small  box  or  house  close  to  the  rear 
of  a  garage  in  which  an  oven  of  fire- 
brick is  placed  on  the  ground  to  sur- 
round a  burner  supported  to  clear  the 
ground.  The  four-inch  gas  burner  is 
placed  in  the  center  of  the  oven  and 
connected  through  a  shut-off  valve  to 
the  gas  supply  of  the  house-lighting 


warm  and  the  car  ready  for  use  at  a 
moment's  notice.  The  degree  of  heating 
is  easily  controlled  and  the  only  pre- 
caution is  to  see  that  the  heating  can 
and  pipes  and  the  tank  of  the  radiator 
are  kept  full  and  that  the  upper  pipe 
slopes  gradually  upward  and  does  not 
sag  or  kink  anywhere,  otherwise  air  or 
steam  locks  may  stop  circulation. 


Water  Vlxlw-, 


-Garaf  Wall 


.011  Car 


I  Gam  Plat* 
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Simple  heater  for  garage 


system.  A  two-gallon  gasoline  or  oil- 
can is  placed  over  the  burner  setting 
on  the  brick  sides  of  the  oven  and  clear- 
ing the  burner  three  or  four  inches. 
Two  ^-inch  pipes  were  run  from  the 
side  of  the  can  through  the  wall  of  the 
garage,  one  pipe  above  the  other.  The 
pipes  are  attached  to  the  can  by  solder- 
ing brass  nipples  to  it.  Rubber  tubing, 
J^-inch  bore,  leads  from  the  pipe  to  the 
radiator  of  the  car,  the  lower  tube  being 
connected  to  the  drain  petcock  and  the 


Proper  use  oj  split  pins 

upper  tube  is  carried  in  an  easy  curve 
to  a  petcock  soldered  at  the  top  of  the 
radiator  inside.  When  the  automobile  is 
run  into  the  garage  for  the  night  the 
hose  are  connected  at  the  top  and  bot- 
tom of  the  radiator,  the  petcocks  opened 
and  the  gas  lighted  at  the  burner.  The 
water  will  heat  in  the  tank  and  a  cir- 
culation will  be  started  through  the  ra- 
diator that  will  keep  the  cooling  liquid 


Proper  Use  of  Split  Pins 

THE  most  common  form  of  nut  re- 
tention is  by  employing  a  split  pin 
in  connection  with  a  castellated  nut.  A 
number  of  tools  have  been  described  for 
cotter-pin  removal,  but  many  owners  of 
cars  do  not  possess  anything  but  the 
tools  furnished  with  the  repair  kit 
Two  methods  of  doing  this  work  easily 
which  do  not  require  the  use  of  a  spe- 
cial tool  are  shown.  One  of  the  best 
ways  for  getting  an  ordinary  split  pin 
out  of  the  hole  is  shown  at  the  top  of 
the  illustration.  The  pin  is  grasped  be- 
tween the  ordinary  combination  plier 
jaws  and  a  hammer  is  used  against  the 
plier  to  draw  out  the  pin.  The  other 
method,  which  is  shown  below,  consists 
of  inserting  a  steel  drift  pin  or  nail- 
set  through  the  hole  in  the  cotter-pin 
head  and  then  striking  the  drift  with  a 
hammer.  It  will  be  found  that  the  re- 
moval of  the  pin  will  be  expedited  con- 
siderably by  squeezing  the  ends  to- 
gether, if  they  are  spread,  with  the 
pliers  before  attempting  to  withdraw 
the  pin  from  the  hole.  It  is  not  gener- 
ally known  that  there  is  a  wrong  and 
right  way  to  do  such  a  simple  thing  as 
securing  a  split  pin.  These  are  shown 
at  1  and  2  in  accompanying  cut  In 
the  former,  the  head  of  the  cotter  is  not 
in  the  slot  of  the  nut  because  it  is 
himed  wrong  and  the  ends  are  not  split 
right.    This  combination  may  work 


loose.  At  2,  the  right  way  is  shown,  as 
the  head  is  pounded  down  firmly  in  the 
slot  of  the  nut  and  the  ends  of  the  pin 
are  securely  held  as  one  end  is  pounded 
back  over  the  end  of  the  bolt,  die  other 
leg  being  bent  down.  The  cotter  pin  is 
a  positive  lock  when  installed  in  this 
manner. 

Simple  Priming  Devices 

SEVERAL  simple  priming  devices 
may  be  constructed  by  anyone  of 
average  mechanical  ability  to  facilitate 
motor  starting  in  cold  weather.  One 
such  equipment  is  shown  herewith  and 
comprises  a  dash  priming  cup,  tubing 
connecting  it  with  the  intake  manifold 
and  a  spraying  device,  which  is  shown 
separately  in  the  drawing.  It  will  be 
noted  that  the  last  named  member  is 
perforated.  To  utilize  the  primer  a  little 
gasoline  or  ether  is  poured  into  the  cup 
on  the  dash  and  the  lever  turned  slightly 
to  admit  the  fluid,  also  a  little  air.  The 
fuel  flows  through  the  tube  to  the  perfo- 
rated member  and  upon  cranking  the 
engine  the  air  drawn  in  through  the 
choked-down  air-intake  of  the  carbure- 
tor and  petcock  breaks  up  the  fuel,  con- 
verting it  into  a  rich  mixture. 


Inlet  _ 
Hanntfd  | 
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Simple  priming  devices 

It  is  stated  that  the  motor  will  start 
readily  even  in  the  coldest  weather.  The 
material  required  to  install  the  primers 
consists  of  a  petcock,  which  is  secured 
to  a  plate  on  the  dash,  a  connector  hav- 
ing a  tubing  and  pipe-thread  end,  one- 
quarter-inch  annealed  copper  tubing, 
and  a  union.  To  the  last  named  is  sol- 
dered a  piece  of  brass  tubing  which  is 
drilled  full  of  No.  62  drill  holes.  Its 
length  should  be  approximately  that  of 
the  diameter  of  the  intake  pipe,  into 
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which  it  is  inserted  by  drilling  and  tap- 
ping a  hole.  The  manner  of  installing 
the  parts  is  clearly  depicted  in  the  draw- 
ing. It  is  stated  that  the  equipment  de- 
scribed can  be  made  at  a  slight  cost.  A 
simpler  installation  is  also  shown,  this 
consisting  merely  of  a  petcock  threaded 
into  the  intake  manifold.  It  has  the  dis- 
advantage that  it  is  inaccessible  as  it 
can  be  reached  to  be  filled  only  by  rais- 
ing the  hood.  The  owner  of  a  Ford 
states  that  he  has  obtained  increased 
mileage  by  the  use  of  the  primer,  as  the 
petcock  on  the  dash  may  be  opened  to 
admit  auxiliary  air.  In  average  running 
in  warm  weather  he  has  secured  26.5 
miles  to  the  gallon  and  32  miles  on  long 
trips. 

Warming  Manifold  for  Easy 
Starting 

ONE  finds  numerous  instructions  for 
easy  starting  of  a  gasoline  engine 
under  conditions  of  low  temperature 
when  the  gasoline  does  not  evaporate 
readily.  Some  writers  have  recom- 
mended the  use  of  hot  cloths  heated  by 
being  saturated  with  boiling  water, 
others  have  advised  to  heat  the  mani- 
fold with  an  ordinary  blow  torch. 

The  necessity  of  keeping  the  naked 
flame  away  from  gasoline  is  apparent  to 
any  one  familiar  with  this  liquid  and 
it  is  also  evident  that  water  dripping 
from  a  saturated  cloth  in  through  an 
auxiliary  air  valve  and  freezing  would 
cause  considerable  trouble  on  account 
of  being  matter  out  of  place.  An  excel- 
lent method  of  heating  a  carburetor  or 
manifold  without  any  danger  is  to  use 
a  tube  of  cloth  or  long  bag  which  is 
filled  with  sand  and  heated  in  an  oven, 
after  which  it  may  be  wrapped  around 
either  the  carburetor  or  manifold  as 


Intake  P/p*.. 


Safe  method  of  warming  manifold 

shown  without  any  danger  of  fire  as  is 
present  when  a  torch  is  used  or  getting 
ice  into  the  carburetor  as  is  possible 
when  wet  cloths  are  employed  as  a 
heating  medium.  Electrically  heated 
primers  are  now  available  that  will  as- 
sist in  easy  starting;  these  are  not  ex- 
pensive and  can  be  installed  without 
much  trouble. 


Tighten  the  front  spring  clips  occa- 
sionally. This  may  prevent  a  broken 
spring  or  the  axle  shifting  out  of  line 
and  greater  safety  will  be  insured  to- 
gether with  less  tire  wear. 


Cover  for  Mudguard 

AUTOMOBILE  repair  men,  the 
.  opinions  of  many  car  owners  not- 
withstanding, do  not  like  to  be  called 
upon  to  make  embarrassing  apologies 
for  scratching,  marring  and  otherwise 
damaging  the  varnish  on  mudguards, 
hoods  and  car  bodies  while  they  are 
undergoing  repairs  in  their  shops. 

The  accompanying  illustration  shows 
a  new  fender  protector  that  can  be 
easily  made  by  the  mechanic  or  that 
may  be  purchased  on  the  open  market. 


in  gasoline.  Manufacturers  of  these 
claim  that  besides  removing  carbon,  it 
also  gives  more  power  and  more  mileage. 
It  may  do  all  three,  but  authorities  are 
now  almost  convinced  from  actual  ex- 
perience that  it  does  not  do  any  of  the 
three.  A  mixture  that  would  do  for 
both  more  power  and  mileage,  and  also 
for  removing  carbon,  would  be  as  fol- 
lows: 

Ether  1  part 

Acetone   1  part 

Turpentine   1  part 


Cover  to  protect  finish  of  mudguards 


It  is  made  of  a  leather  substitute  con- 
sisting of  a  strong  cotton  fabric  base 
coated  with  pyroxylin  "dope."  It  has 
a  pocket  along  the  outside  edge  into 
which  the  edge  of  the  mudguard  is  in- 
serted. A  flap  on  the  cover  runs  down 
on  the  inside  in  such  a  way  that  the 
finish  is  entirely  covered  while  the 
mechanic  is  leaning  over  it  to  work 
inside  the  hood.  Thus  the  buttons  on 
the  clothing  cannot  scratch  the  varnish, 
nor  is  any  harm  done  if  he  drops  a  tool 
or  lays  it  down  on  the  mudguard, 
which  is  a  very  handy  receptacle  or 
shelf  for  tools  and  parts  not  in  use. 


One  ounce  of  this  to  5  gallons  is  said 
to  be  enough  to  show  results,  and  its 
advocates  do  not  recommend  more  than 
1  oz.  to  2  gallons  of  gasoline. 


Motor  Fuel  Intensifiers 

MANY  ideas  have  been  advanced 
for  adding  substances  to  motor 
gasoline  to  increase  its  volatility,  fuel 
value  or  give  it  carbon  removing  prop- 
erties. There  is  considerable  differ- 
ence of  opinion  regarding  the  value  of 
such  agents. 

The  best  one  unquestionably  is  ether. 
Of  course  ether  cannot  be  put  into  a 
tablet  or  powder  form.  As  a  matter  of 
fact,  ether  is  so  powerful  that  one  can 
use  kerosene  to  run  a  gasoline  engine 
if  he  fortifies  it  with  ether  sufficiently. 
Most  of  the  carbon  Removers  are  noth- 
ing more  than  "Flake  Tar  Camphor" 
compressed  into  cake  form  or  dissolved 


When  lubricating  the  car,  look  for 
oil  holes  that  are  stopped  up  with  mud 
and  clean  them  out  with  a  piece  of 
wire.  All  holes  should  be  covered  with 
an  oil  cup,  but  sometimes  manufacturers 
do  not  take  this  precaution,  leaving  the 
holes  open,  especially  on  brake  cross 
shaft  and  clutch  pedal  shaft  support 
bearings.  If  the  impediment  is  not  re- 
moved the  oil  cannot  reach  the  bearing 
surfaces.  Do  you  fill  the  universal 
joints  about  every  500  or  1,000  miles? 
Perhaps  you  are  wondering  why  the 
car  is  noisy  in  action.  Don't  wait  until 
they  squeak  or  develop  back  lash  but 
be  sure  to  keep  these  hard  working 
parts  properly  oiled. 


Watch  your  steering  mechanism 
closely.  Do  not  allow  too  much  lost 
motion  in  the  wheel.  A  careful  inspec- 
tion should  be  made  from  the  wheels 
back  to  determine  that  all  parts  of  the 
steering  linkage  are  tight  -and  properly 
adjusted.  Periodical  adjustment  and 
lubrication  will  insure  not  only  easier 
control  of  the  car,  but  greater  safety 
as  well. 
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A  Cardboard  Model  Passenger  Steamer 


FOR  a  model  dock,  on  a  railroad 
system  of  Yz  in.  gauge,  this  water- 
line  steamer  was  made  by  the 
writer  some  time  ago.  The  model  cost 
absolutely  nothing  to  make,  all  mate- 
rial being  waste  or  surplus.  The  vessel 
is  exactly  3  feet  in  length, by  about  4^4 
ins.  maximum  beam.  Since  it  was 
modelled  merely  to  occupy  a  spare  cor- 
ner on  the  dock  itself,  there  was  little 
need  for  strength  to  be  considered.  Yet 
the  model  is  strictly  designed  to  a 
scale  of  3/16  of  an  inch  to  the  foot. 
It  has  been  called  a  passenger  steamer, 
though  it  can  also  claim  to  be  equally 
a  freighter,  the  passenger  "accommoda- 
tion" only  occupying  a  few  inches.  It 
was  originally  built  as  shown  in  the 
first  photograph,  but  was  afterwards 
dismantled  as  it  was  not  exactly  to 
scale,  the  finished  product  being  that 
seen  in  the  other  photos. 

The  hull  was  made  from  stout  straw- 
board,  cut  from  empty  boxes  obtained 
free  from  a  dry-goods  store.  The 
pieces  were  fitted  together  with  glued 
inside  tabs,  being  cut  to  shape  before 
being  assembled.  A  similar  base  was 
fixed  with  strong  pins,  and  the  various 
decks  were  thus  placed  in  position  as 
the  design  stipulated.  The  decks  were 
given  the  necessary  curve  to  centre,  be- 
ing afterwards  covered  with  gray,  or 
pale  brown  paper,  exactly  to  the  color 


required.  These  decks,  after  thorough 
drying  were  marked  out  with  a  soft 
black  pencil  and  straight  edge,  after- 
wards being  placed  in  position.  The 
deckhouses  are  of  cardboard,  glued  into 
position,  and  marked  out  with  deep 
black  ink.  In  the  center  of  each  panel 
on  the  walls  a  porthole  is  fitted.  The 
ports  on  the  deck  houses  consist  of  very 
small  eyelets  used  by  shoemakers  to 
make  laceholes.     These  are  merely 


By  Edward  Beal 

forced  into  holes  which  are  first  pierced 
in  the  panel  centers.  The  hatchways, 
which  look  very  realistic,  though  they 
cannot  be  seen  on  the  photographs,  are 
made  from  the  lids  of  Remington  rib- 
bon tin  boxes,  a  piece  of  thick  paper  be- 
ing stuck  on  the  top,  lined  out  as  plank- 
ing with  a  compass  point,  and  painted. 
The  ventilators,  always  very  expensive 
items  to  buy  from  the  various  manu- 
facturers, are  simply  short  lengths  of  ^ 
in.  iron  wire,  hammered  over  to  shape 
and  painted,  afterwards  being  driven 
through  the  decks  to  the  base.  Hand- 
rails and  staunchions  are  of  white 
thread  and  headless  pins,  the  latter 
painted  after  the  model  was  completed, 


A  side  view  of  the  finished  model  steamer 

the  enamel  holding  the  thread  in  strict 
position.  Davits  and  deck  staunchions 
are  of  1/16  in.  iron  wire,  straightened 
carefully  and  enamelled  white.  The 
ports  in  the  hull  consist  of  the  large 
type   of   shoemakers'   eyelets,  being 


At  the  left  it  shown 
the  boat  and  a  small 
sailing  vessel  at  its  side. 
The  right  shows  an- 
other view  of  the  com- 
pleted boat 


brown.  For  hawse  pipes  on  the  deck 
and  hull  four  of  these  eyelets  were 
nipped  in  the  pliers  and  took  the  exact 
shape  required.  Those  on  the  bows  of 
the  hull  are  black,  to  contrast  with  the 
brown  ports.  The  anchors  are  of  card- 
board, cut  strictly  to  scale.  A  length  of 
cable  passes  from  the  concealed  ends  of 
the  anchor  stocks  and  is  wrapped  twice 
over  the  winch.  The  winch  is  made  in  a 
very  simple  manner,  but  it  looks  quite 


real.  Two  small  bell  terminal  bases  were 
put  together,  the  flanged  ends  outward, 
and  a  small  watch  wheel  was  then  fixed 
with  the  terminal  screw  to  the  wrong 
end  of  each  terminal.  The  result  was  a 
long  brass  bobbin  with  a  wheel  at  either 
end.  One  of  the  wheels  is  a  block  and 
the  other  spoked.  This  portion  was 
then  placed  on  a  pair  of  bearings  which 
were  glued  down  to  the  deck  between 
the  bows.  The  masts  are  made  from 
disused  paint  brush  shafts,  the  hairs 
being  cut  off  and  a  piece  of  wire  lashed 
on  for  a  top-mast.  The  funnel  is  a 
Kodak  film  can,  covered  with  white 
paper,  a  red  band  being  attached  to  it 
Rigging  cord  is  black  thread. 

The  hull  was  not  painted,  as  paint  on 
such  a  small^  model  would  tend  to  pro- 
duce a  thick*  and  heavy  look,  but  the 
whole  was  covered  with  white  paper, 
trimmed  after  attaching.  The  life  boats 
presented  the  most  difficult  task,  but 
when  once  set  about  they  were  made  in 
ten  minutes.  A  small  piece  of  wood  was 
whittled  with  a  pocket  knife  roughly 
to  shape,  after  which  the  model  was 
trimmed  thoroughly  with  coarse  and 
fine  sandpaper.  The  steering  wheel  is 
a  small  watch-gear,  painted  brown. 
Abaft  the  boat  deckhouse  is  a  ladder 
and  handrails  leading  to  the  main  deck. 


This  was  the  only  accessory  on  the 
whole  model  to  be  purchased. 

When  completed,  the  vessel's  appear- 
ance is  very  imposing,  and  it  occupies 
an  important  place  on  the  model  dock 
already  mentioned.  Its  "waterline"  na- 
ture is  no  deprivation,  since  the  dock  is 
lined  out  with  polished  glass,  laid  on 
dark  brown  paper..  The  reflection  of 
the  ship  in  the  water  is  no  small  factor 
in  its  realistic  appearance. 
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Well-Designed  Crystal  Detectors 

Ideas  for  Making'  Crystal  Detectors  Are  Suggested  by  These  Types  Built  by  the 

Wireless  Specialty  Company 


AS  is  true  of  any  radio  instruments, 
f\  the  design  of  detectors  must  not 
be  of  the  stuck  together  sort  if 
the  results  are  to  be  satisfactory.  The 
extra  work  and  expense  of  making 
good  apparatus  is  always  repayed  in 


small  hole  in  a  wooden  or  metal  block, 
or  by  putting  a  brass  rod  in  a  length  of 
brass  tubing.  The  alloy  may  be  soft 
solder  and  mercury.  Setting  the  crystal 
is  just  a  matter  of  putting  a  little  alloy 
in  the  mould,  and,  when  it  is  nearly 


moved  in  and  out  or  to  either  side.  A 
third  handle  varies  the  pressure  of  the 
contact. 

Three  stands  of  the  same  type  are 
shown  in  Fig.  2.  A  universal  adjust- 
ment is  provided  by  the  ball  and  socket 


Fig.  1.  While  a  universal  adjustment  is  provided,  the 
construction  is  so  rugged  that  the  detector  will  not  jar  out 


Fig.  2.  The  excellence  of  this  design  lies  in  the  ball  mounting 
and  the  adjustable  spring  tension 


results  and  pride  which  can  be  taken  in 
creditable  work. 

One  of  the  first  points  is  the  crystal 
mounting.  A  detector  crystal  is  not 
intended  to  be  set  in  suspender  clips, 
bent  safety  pins,  spring  binding  posts, 
but  put  in  a  secure  mounting  which 


cool  but  still  liquid,  pressing  the  min- 
eral in  it. 

Four  detectors,  manufactured  by  the 
Wireless  Specialty  Apparatus  Co.,  are 
shown  as  examples  of  good  construction. 

The  type  in  Fig.  1  has  three  ad- 
justments, two  lateral  and  one  vertical. 


which  can  be  set  by  pressing  the  sup- 
porting strips  together  with  a  thumb- 
screw at  the  side.  The  contact  is  car- 
ried by  a  rod  in  a  threaded  barrel.  This 
barrel  can  be  screwed  in  or  out  of  the 
ball,  thus  varying  the  tension  of  ;  a 
spring  located  inside  of  the  barrel 


Fig.  3.    Once  adjusted,  this  galena  detector  will  hold  its  setting, 
for  it  is  both  rugged  and  delicate 


Fig.  4.    Galena  and  silicon  make  an  excellent  combination  of 
ruggedness  and  sensitivity.  The  switch  is  unusual  hi  design 


furnishes  a  proper  contact  with  the 
crystal.  It  is  necessary,  of  course,  to 
try  out  the  crystal  before  mounting. 
This  can  be  done  in  a  simple  stand. 
Then  when  the  sensitive,  spots  have 
been  located  it  should  be  set.in  an  alloy: 
A  mould  can' be  made  by  turning  a 


The  metal  block  which  holds  the  crystal 
carries  a  rod  which  is  fitted  in  a  tube 
secured  to  a  pivot  screw.  Inside  the 
tube  is  a  spring  pushing  against  the 
rod,  so  that  the  crystal  block  is  pressed 
against  the  two,  adjusting  screws.  By 
turning  these  screws  the  crystal  can  be 


which  presses  the  contact  rod  forward. 

Fig.  3,  a  galena  detector,  needs  no 
explanation,  as  the  design  is  an  excel- 
lent example  of  the  simplicity  which 
-.should  be  characteristic  of  radio  in- 
struments. In  Fig.  4  a.  combination  of 
Figs.  1  and  3  is  shown. 
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Metal  in  Airplane  Con- 
struction 

IN  endeavoring  to  find  a  satisfactory 
substitute  for  spruce,  which  was 
hard  (o  obtain  in  the  required  quanti- 
ties in  England  during  the  war,  Messrs. 
Vickers,  builders  of  the  machine  that 
made  the  first  non-stop  flight  from 
America  to  Europe,  tried  a  number  of 
experiments  with  metals  of  different 
kinds  for  the  framework  of  aerofoils. 
Both  high  tensile  strength  alloy  steel 
and  duralumin  were  tried.  Steel  was 
not  suitable  for  building  pieces  of  thin 
section  that  had  to  be  heat-treated  on 
account  of  distortion  during  the  heat- 
ing process.  Test  spars  for  various  ma- 


method  of  manufacture  of  rubber  coat- 
ings, says  a  writer  in  "Aviation."  The 
best  of  the  modern  airship  fabrics  sel- 
dom have  a  permeability  of  less  than  8 
liters  per  square  meter  (.236  cubic  feet 
per  square  yard)  in  24  hours,  measured 
at  25  degrees  Centigrade  (77  degrees 
Fahrenheit).  Thus  it  comes  about  that 
there  is  always  some  diffusion  of  air 
into,  and  of  hydrogen  out  of,  a  balloon, 
quite  apart  from  the  leakage  of  hydro- 
gen which  takes  place  through  holes  in 
the  balloon  when  the  pressure  inside  is 
greater  than  the  pressure  outside.  The 
relative  rates  of  penetration  of  rubber 
by  hydrogen  and  air  are  not  the  same 
but  are  in  the  ratio  of  four  to  one; 


The  power  plant  arrangement  of  a  British  non-rigid  type  dirigible  balloon  used  for 

coast  patrol  duty 


chines  were  made  of  duralumin  and 
these  showed  a  saving  of  25  per  cent  in 
weight  over  spruce  members  of  the  same 
strength.  Wing  frames  made  entirely 
of  duralumin  spars  and  ribs  were  made 
of  equal  strength  to  wood  construction 
at  only  75  per  cent  of  the  weight.  A 
seaplane  of  very  large  size  is  being  built 
by  this  firm  which  will  have  a  total  lift 
of  fifty  tons  in  which  all  important 
structural  parts  will  be  built  entirely  of 
metal,  steel  in  some  parts  and  duralu- 
min in  others. 


Gas  Leakage  in  Dirigibles 

PERMEABILITY  to  gases  is  an  in- 
herent property  of  rubber  and  it  can 
only  be  modified,  not  eliminated,  by  the 


that  is,  when  the  enevelope  contains  ap- 
proximately pure  hydrogen,  one  volume 
of  air  passes  through  the  fabric  into  the 
balloon  for  each  four  volumes  of  hydro- 
gen leaking  out.  But  the  "air"  passing 
into  the  balloon  is  richer  in  oxygen  than 
normal  air,  owing  to  the  fact  that  rub- 
ber is  about  twice  as  permeable  to  oxy- 
gen as  to  nitrogen.  The  method  of  de- 
termining the  purity  of  balloon  gas  by 
measuring  its  oxygen  content  and  as- 
suming that  nitrogen  is  present  in  the 
proportion  in  which  it  occurs  in  air  is 
therefore  obviously  in  error.  A  better 
method  is  to  determine  the  specific 
gravity  of  the  gas  in  the  envelope,  when 
the  error  in  estimating  the  purity  from 
the  result,  without  actually  finding  the 
relative  amounts  of  oxygen  and  nitro- 


gen in  the  gas,  is  very  small  on  account 
of  the  small  difference  in  the  densities 
of  these  gases.  The  determination  of 
the  oxygen  content  may  be  useful,  how- 
ever, from  another  standpoint,  that  of 
the  determination  of  the  stage  at  which 
the  balloon  gas  becomes  an  explosive 
mixture.  This  stage  is  reached  with  a 
greater  percentage  of  pure  hydrogen 
than  would  be  ordinarily  the  case,  since 
the  oxygen  content  of  the  "air"  diffus- 
ing into  the  balloon  is  so  high. 


A  British  Commercial  Air- 
plane 

WHAT  is  claimed  to  be  the  first 
airplane  designed  entirely  for 
commercial  purposes  in  England  has 
recently  been  produced  by  the  British 
Aerial  Transport  Co.,  Ltd.  Although 
the  span  of  the  machine  is  only  46  feet, 
with  a  length  of  33  feet,  the  cabin  ac- 
commodation is  8  feet  by  3  feet,  and  is 
high  enough  for  the  passengers  to  stand 
upright,  while  its  seating  arrangements 
are  in  the  form  of  upholstered  revolv- 
ing bucket  seats.  Heating  from  the  ex- 
haust is  provided  when  necessary  and 
the  admission  of  the  heat  is  controlled 
by  the  turning  of  a  button  and  it  is 
claimed  that  inside  the  cabin  there  is 
no  noise  from  the  engines.  Wireless 
telephones  are  installed  for  the  purpose 
of  communication  with  ground  stations 
while  in  flight. 

The  engine  is  Rolls  Eagle  Series 
VIII,  of  12  cylinders  and  375  horse- 
power, and  the  range  of  action  of  the 
machine  is  6  hours-600  miles. 

The  very  useful  feature  of  a  land- 
ing speed  as  low  as  40-45  miles  per 
hour  has  been  attained,  and  the  land- 
ing chassis  incorporates  rubber  and  oil 
shock  absorbers — working  on  much  the 
same  principle  as  the  recoil  mechanism 
of  a  gun.  Another  novelty  in  the  con- 
struction of  the  machine  is  the  provi- 
sion of  trimming  gear,  which  enables 
the  incidence  of  the  horizontal  stabil- 
izer tail-plane  to  be  varied  according 
to  the  load  carried  and  thus  maintain 
a  constant  center  of  pressure,  although 
the  center  of  gravity  may  be  other  than 
the  normal  due  to  disposition  of  pas- 
senger load  and  its  varying  weight. 

Caleb  Bragg,  flying  a  Loening  hydro- 
monoplane  fitted  with  a  300  h.p.  His- 
pano-Suiza  engine,  established  at  Port 
Washington,  L.  I.,  a  world  altitude 
record  for  seaplanes  by  ascending  to 
18,500  feet  with  a  passenger. 
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The  Hydrodrome,  a  New  Gliding  Craft  Capable 
of  a  Speed  of  70  Miles  Per  Hour 


THE  inventor  of  the  telephone, 
Dr.  Alexander  Graham  Bell  has 
just  completed  a  gliding  craft 
that  will  skim  over  the  surface  of  the 
water  at  record  speed  when  the  two 
Liberty  Navy  type  or  low  compression 
aircraft  engines  are  opened  up. 
The  energy  available  is  350  horse- 
power for  each  engine  or  an  aggre- 
gate of  700  horsepower,  and  the 
thrust  that  produces  the  record- 
breaking  speed  is  obtained  from 
two  four-bladed  propellers.  As 
will  be  noted  from  the  accompany- 
ing illustration,  the  craft  is  of 
very  novel  construction  and  applii 


lifting  the  hull  clear  of  it,  is  by  no 
means  new.  Cooper-Hewitt  in  this 
country  and  the  engineer  Folanini  in 
Italy  both  have  experimented  with 
superposed  hydrofoils  and  even  the 
early  types  attained  considerable  speed. 


The  hydrodrome  at  rest  on  the 
water  is  skown  at  right 


and  are  large  at  the  top  and  gradually 
become  smaller  as  they  near  the  bottom 
of  the  shutter-like  frame.  The  rear  set 
is  used  for  steering.  As  the  speed  in- 
creases, the  hull  rises  up  more  out  of 
the  water  because  less  surface  is  needed 
to  carry  the  weight  as  the  velocity 
augments,  just  as  in  an  airplane 
working  in  the  lighter  medium. 

It  is  stated  that  the  hydrofoils 
are  supporting  a  ton  load  per 
square  foot  when  the  machine  is 
making  about  60  miles  per  hour. 
At  one-third  that  speed,  enough 
surface  is  immersed  so  the  load  is 
about  300  pounds  per  square  foot. 

  1  -.  .............. 


Dr.  Alexander  G.  Bell  seated  in 
the  cockpit  of  the  hydrodrome 


m 
m 


— — 



The  rear  planing  steps  which  also 
act  as  a  rudder 


aeronautical  engineering  principles 
to  a  creation  designed  to  operate 
in  a  medium  having  a  specific 
gravity  800  times  greater  than  that 
of  air.  Owing  to  this,  the  steps  or 
hydrofoils  needed  to  support  the 
craft  at  full  speed  need  be  but 
l/800th  the  area  of  the  aerofoils 
that  would  be  needed  to  carry  an 
airplane  of  the  same  weight. 

The  craft  is  neither  seaplane  or 
hydroplane,  though  it  operates  on  prin- 
ciples common  to  both  of  these  craft. 
The  main  idea,  that  of  reducing  the  re- 
sistance of  the  supporting  medium  by 


|    When  the  hydrodrome  is  at  speed 
it  rides  on  planing  steps 


The  photograph  shows  details  of  the 
steps,  and  while  only  those  at  the  rear 
end  of  the  hull  are  shown,  it  is  easy  to 
understand  how  similar  planes  are  also 
installed  at  each  side  of  the  hull  and  at 
the  front  end.   The  planes  are  of  steel 


Doubling  this  speed  results  in  ten 
.square  feet  carrying  the  load, 
which  is  then  sustained  at  a  ratio 
of  1,000  pounds  per  square  foot. 
The  main  portion  of  the  craft  is 
a  torpedo-shaped  hull  of  good 
streamline  form,  sixty  feet  long, 
having  two  outrigger  hulls  or  pon- 
toons sixteen  feet  long  and  connect- 
ed to  the  main  hull  by  a  deck  which 
assists  in  supporting  the  motors. 
This  deck  is  in  the  form  of  a  cam- 
bered top,  flat  under  surface  aero- 
foil, and  when  the  machine  is  at  rest, 
it  is  partly  submerged 
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MECHANICAL  NOTES 

SHOP  PRACTICE 
FOR  AMATEUR  MECHANICS 


A  File  Rest  and  Index  Head  for  Small  Lathes 


AVERY  handy  attachment  for  the 
amateur's  lathe  is  a  File  Rest 
.in  combination  with  an  indexed 
head.  In  making  any  small  mechan- 
ical devices  there  is  generally  some  part 
which  has  to  be  square  or  hexagonal. 
The  usual  amateur's  equipment  seldom 
includes  a  shaper  or  milling  machine. 
Thus,  it  becomes  necessary  to  worry 
the  piece  to  shape  with  file  and  square, 
and  the  result — for  most  of  us — is 
never  quite  satisfactory. 

The  little  device  described  here  will, 
to  a  very  large  extent,  aid  in  the  ac- 
curate squaring  of  small  pieces  and 
save  a  great  deal  of  time  and  trouble; 
.  far  more  than  the  time  it  takes  to  con- 
struct it. 

We  will  first  describe  the  method  of 
constructing  the  file  rest.  This  par- 
ticular attachment  was  designed  to  fit 
the  amateur's  bench  lathe  No.  125 
made  by  the  Goodell-Pratt  Co.  Leg  A, 
Fig.  1,  is  cast  square,  as  it  is  less  diffi- 
cult to  make  the  pattern  for  a  square 
casting  than  for  a  round  casting.  The 


pattern  is  cut  from  a  solid  piece  of 
wood.  Soft  pine  is  probably  the  easiest 
to  work,  although  mahogany  or  cherry 
are  undoubtedly  the  best  on  account  of 
their  freedom  from  warping.  A  jig 
saw  is  the  easiest  way  to  cut  the  pattern, 
especially  with  one  on  which  the  table 
can  be  tipped.  In  this  case,  the  table 
is  set  at  an  angle  of  about  85°  which 
will  give  the  requisite  draft.  The  cuts 
are  taken  in  opposite  directions  (see 
Fig.  1),  and  followed  around  the  out- 
line of  the  piece.  The  metal  used  is 
crucible  steel,  although  if  the  amateur 
desires  to  save  time  in  machining,  cast 
iron  may  be  used.  Of  course,  the  piece 
may  be  forged,  but  for  anyone  capable 
of  this  method  of  construction  there  is 
no  need  of  instruction.  Another  method 
is  to  saw  the  whole  piece  from  cold- 
rolled  stock,  but  unless  there  is  a 
power  saw  available  this  method  will  be 
found  exceedingly  tedious. 

On  receiving  the  casting  from  the 
foundry  it  should  be  treated  as  follows: 
First  run  it  over  an  emery  wheel  to  re- 


move the  scale.  Next  centers  1  and  2 
(Fig.  1)  should  be  prick-punched.  In 
doing  this,  be  sure  that  the  line  between 
the  centers  passes  down  the  center  of 
the  leg  and  is  as  nearly  parallel  to  faces 
B  and  C  as  possible.  The  casting  is 
next  center  drilled  on  these  marks,  set 
between  centers  and  machined  to  the 
finished  size.  In  machining,  it  will  be 
found  necessary  to  compensate  for  the 
off-center  weight  of  the  casting  by 
mounting  a  weight  on  the  opposite 
side  of  the  face  plate.  Unless  this  is 
done  it  will  not  be  possible  to  machine 
the  stock  truly.  Scribe  the  lines  E  and 
cut  the  slot  for  the  rollers  with  a  hack 
saw.  The  sides  of  the  slots  are  next 
filed  up  as  true  as  possible  with  the 
center  line  of  the  leg  A.  It  is  better 
to  make  the  two  slots  of  the  same  width 
as  in  that  case  the  rollers  will  be  inter- 
changeable. .  Next  comes  the  task  of 
drilling  the  holes  for  the  roller  pins. 
The  centers  of  these  holes  are  found  by 
scribing  lines  F  which  should  be  as 
nearly  parallel  as  possible  to  the  t>ed  of 
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the  lathe  when  the  casting  is  set  in  the 
tool  rest  One  of  the  easiest  ways  of 
doing  this  is  to  place  the  casting  in  the 
tool  rest  and  a  scribe  in  the  tail  stock. 
Place  the  tool  rest  on  the  ways  and  set 
the  casting  to  the  desired  height  Press 
it  against  the  scribe  and  move  the  tool 
rest  across  the  ways  so  that  the  scriber 
will  mark  a  line.  The  intersections  of 
line  F  with  the  center  lines  G  and  H 
of  the  arms  are  thus  marked  and  may 
be  prick-punched.  The  holes  may  now 
be  drilled,  but  great  care  must  be  taken 
that  the  center  lines  of  the  holes  are 
parallel  to  the  lathe  bed  as  otherwise 
the  work  done  with  the  tool  will  not  be 
accurate.   One  method  by  which  the 


when  squaring  up  to  a  definite  point, 
while  the  straight  rollers  would  be  used 
for  longer  pieces. 

The  purpose  of  the  index  head  is  to 
hold  the  stock  fixed  in  one  position 
while  one  side  of  it  is  being  filed  and 
secondly  to  rotate  the  stock  through  any 
desired  angle.  A  simple  and  practical 
method  of  construction  is  shown  in 
Figs.  5  and  6.  No  exact  dimensions 
are  given  for  the  reason  that  in  the  ma- 
jority of  cases  the  design  will  have  to 
be  modified  to  fit  the  size  of  the  ma- 
chine and  the  needs  of  the  operator. 

The  device  is  made  up  as  follows: 
A  Ji-in.  by  yi-ia.  cold-rolled  steel  bar 
is  clamped  around  the  head  stock,  as 


Slots  Vi.»Vjj--SVpart- 


Arm  arranged 
in  most  conven'u 
position. 


may  be  accurately  lined  up  is 
described  as  follows:  Place  the  casting 
in  the  tool  rest  and  parallel  with  its 
foot  or  base.  Clamp  the  tool  rest  at 
right  angles  to  the  ways  (a  fairly  ac- 
curate right  angle  setting  may  be  ob- 
tained by  use  of  the  try  square). 
Chuck  a  7/32-in.  drill  and  true  it  up. 
Loosen  the  clamp  of  the  tool  rest  and 
move  the  casting  till  the  drill  point 
touches  either  arm  B  or  C  at  one  of  the 
points  which  has  already  been  located. 
Then  reel  amp  the  rest  making  sure 
that  it  is  still  at  right  angles  to  the 
ways.  Bring  up  the  tail  stock  and 
mark  carefully  where  it  center  touches 
the  work.  After  prick-punching  on  this 
mark  recenter  on  the  point  of  the  drill 
and  the  tail  stock  center.  Unclamp  the 
tool  rest  and  holding  it  firmly  down 
with  the  left  hand  force  the  work 
against  the  drill  point  by  means  of  the 
tail  stock  screw.  When  one  side  of  the 
arm  has  been  drilled,  reverse  the  work 
and  drill  the  other  side.  In  a  similar 
manner  drill  the  other  arm.  If  a 
reamer  is  handy,  drill  the  holes  slightly 
undersize  and  ream  to  the  finished  size. 

The  next  pieces  to  be  machined  are 
the  pins.  These  are  cut  from  cold- 
rolled  stock  and  turned  up  on  the  lathe. 

The  rollers  are  turned  nearly  to  size 
from  good  machine  steel,  then  hardened 
and  ground.  As  will  be  noted  from  the 
drawings  there  are  two  kinds  of  rollers. 
Those  with  a  shoulder  are  of  great  use 


FI6.S 
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shown  in  Fig.  5.  The  bar  is  bent  at 
right  angles  as  shown  by  the  dotted 
lines  in  Fig.  6  and  a  hole  N  drilled 
through  it  parallel  to  the  center  line  of 
the  live  spindle  This  hole  must  be 
large  enough  to  take  the  cold-rolled 
tube  shown  in  Fig.  5.  The  inside  diam- 
eter of  the  tube  is  3/16  in.  The  tube  is 
brazed  or  threaded  into  place.  A 
plunger,  likewise  shown  in  Fig.  5,  is 
turned  up  on  the  lathe  and  a  hole  for  a 
1/16-in.  pin  drilled  through  it  close  to 
one  end.  In  assembling,  the  plunger 
is  sliped  into  place  and  a  light  com- 
pression spring  is  placed  around  the 
plunger  and  between  the  tube  and  the 
pin.  In  the  periphery  of  the  driving 
pulley  nearest  the  head  stock,  slots  are 
milled  into  which  one  end  of  the  plun- 
ger fits.  These  slots  should  be  3/16 
in.  by  5/32  in.  and  their  center  lines 
placed  15°  apart.  The  amateur  is 
probably  not  equipped  to  mill  these 
slots  and  it  is  much  better  to  have  this 
done  at  some  properly  equipped  shop 
than  to  attempt  cutting  them  out  with 
hack-saw  and  file.  In  sending  out  the 
pulley  a  properly  centered  arbor  should 
go  with  it  as  this  will  cut  down  the 
cost  of  the  machine  .work  to  a  consider- 
able extent. 

A  practical  illustration  of  the  way 
the  device  works  is  given  below.  Sup- 
pose it  is  required  to  square  a  piece  of 
round  stock  of  }i-m.  diameter;  the 
diameter  across  the  flats  to  be  }4  in.  To 


begin  with,  center  a  piece  of  stock  and 
turn  it  down  to  3/16-in.  diameter.  Place 
the  file  in  the  guide  in  the  tool  rest  so 
that  the  arms  surround  the  3/16-in. 
stock.  Place  a  fiat  bar  of  known  thick- 
ness on  the  rollers  and  above  the  stock. 
Adjust  the  height  of  the  rollers  until  the 
distance  from  the  top  of  the  fiat  stock  to 
the  bottom  of  the  3/l$-ini.  piece  is  equal 
to  the  thickness  of  the  flat  stock  plus 
one-half  of  the  diameter  across  the  fiats 
plus  one-half  the  diameter  of  the  stock 
on  centers.  In  the  illustration  given,  if 
the  flat  stock  is  in.  then  the  roller 
should  be  adjusted  so  that  the  distance 
from  the  top  of  the  flat  bar  to  the  bot- 
tom of  the  turned  piece  is  equal  to  Yn 
in.  plus  3/32  in.  plus  %  in.,  or  15/32 
in.  The  .height  of  the  rollers  having 
been  properly  adjusted  the  stock  which 
it  is  required  to  square  is  placed  in  the 
lathe  and  filed.  One  side  of  the 
squared  surface  is  thus  obtained,  and 
by  means  of  the  index  head  the  other 
three  surfaces  may  be  accurately  ob- 
tained. In  squaring  holes  or  cutting 
key-ways  a  file  of  the  proper  width  is 
obtained,  the  rollers  raised  to  such  a 
height  that  the  center  of  the  file  is  on 
a  plane  with  the  center  of  the  stock, 
and  the  file  forced  against  the  work. 


A  New  Caliper 
Probably  one  of  the  most  ingenious 
and  practical  tools  that  has  appeared 
on  the  commercial  market  in  some  time 
is  shown  in  the  illustration.  This  is 
a  self-reading  caliper.  Its  construction 
and  operation  is  very  simple.  It  is  a 
product  of  accurate  workmanship  and 
it  will  give  entirely  reliable  readings. 


It  is  made  of  the  best  steel  beautifully 
polished.  The  new  caliper  is  manu- 
factured in  different  sizes.  The  one 
shown  in  the  illustration  measures 
articles  up  to  two  inches.  The  caliper 
can  be  set  in  any  position  by  means 
of  the  screw  at  the  side. 
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A  Well- Designed  Lathe  Tool  Holder 


THE  lathe  tool  holder  shown  in 
the  illustration  is  made  from  a 
single  piece  of  steel  provided  with 
slots  and  a  small  screw  clamp.  The 
general  idea  embodied  in  this  simple, 
but  well-designed  tool,  will  be  apparent 
upon  examining  the  draw- 
ing. The  tool  is  provided 
with  slots  at  each  end.  One 
side  is  provided  with  a  slot 
%  in.  in  diameter  for  small 
tools  and  the  opposite  side 
is  provided  with  two  slots, 
one  for  }i  in.  tools  and  the 
other  for  5/16  in.  tools. 
The  slots  to  be  made  prop-  * 
erly  should  be  milled  out, 
but  this  little  job  need  not 
worry  the  ingenious  me- 
chanic who  does  not  possess  a  miller. 
It  is  not  essential  that  the  slots  be  abso- 
lutely true.  With  a  good  sharp  file,  a 
hacksaw  and  chisel  the  slots  can  be 
very  easily  cut  in  the  shop. 


It  will  be  seen  that  one  end  of  the 
holder  is  bent  a  few  degrees.  This  can 
be  done  by  heating  the  steel  to  redness 
and  bending  it  to  the  required  angle 
with  a  vise.  Two  slots,  one  on  each 
side,  must  also  be  provided  for  the 


sketch  of  the  finished  tool 


small  screw  clamp  which  holds  the  cut- 
ting tool  firmly  in  position. 

Tool  holders  of  this  type  can  be 
made  for  all  ordinary  size  tools  from 
Y\  in.  up.    The  one  shown  in  the 


drawing  is  intended  for  the  smaller 
tools  which  are  used  by  amateur  me- 
chanics on  small  screw  cutting  and 
bench  lathes. 

A  screw  clamp  can  be  cut  in  a  solid 
piece  of  steel  and  drilled  out  in  the  top 
to  receive  at  least  a  in- 
machine  screw  with  square 
head,  so  that  a  wrench  can 
be  used  to  tighten  it. 

There  are  many  different 
types  of  patented  lathe  tool 
holders  on  the  market  but 
none  of  them  seem  to  be  so 
well  adapted  to  amateur 
needs  as  mis  one  which  is 
able  to  accommodate  several 
different  sizes  of  tool  stock. 
All  other  patented  tools 
are  only  able  to  use  one  size  of  tool 
stock.  This  holder  can  be  manufac- 
tured very  cheaply  and  sold  at  a  price 
within  the  range  of  all  experimental  en- 
gineers.   It  contains  only  four  parts. 


A  Boring  Bar  Holder 


By  S.  C.  Swanson 


MOST  of  the  boring  tools  on  the 
market  have  drawbacks  of  one 
kind  or  another.  The  ordinary  one- 
piece  forged  tool  is  satisfactory  in  the 
medium  and  larger  sizes,  but  has  the 
disadvantage  of  not  being  adjustable 
for  rake  without  grinding.  The  sev- 
eral patented  boring  took  are  not  made 
for  very  small  work,  and  the  cost  of 
one  might,  in  many  cases,  be  prohibi- 
tive. 

The  toolholder  described  and  illus- 
trated herewith  combines  cheapness, 
simplicity  and  ruggedness.  The  shape 
was  evolved  by  force  of  necessity,  as 
the  slide  rest  screw  on  the  writer's  South 
Bend  lathe  did  not  permit  the  ordinary 
boring  tool  to  traverse  far  enough  for 
very  small  work  by  reason  of  its  short- 
ness. This  accounts  for  the  bore  in 
the  holder  being  so  much  off  the-  center 
line  of  the  casting. 

The  body  of  the  holder  should  be 
either  cast  or  malleable  cast  iron.  It 
should  first  be  faced  off  on  the  bottom 
either  by  filing  or  by  chucking  in  the 
independent  chuck  and  faced  off  in  the 
lathe.  If  faced  in  the  lathe,  the  11/32- 
in.  hole  for  the  holding  down  bolt  may 
be  drilled  at  the  same  setting,  but  for 
the  sake  of  appearances  it  is  best  to 
drill  this  /rom  the  top  so  that  it  may 
be  centered  in  the  boss  there  provided. 
This  boss  should  be  faced  off  to  provide 
a  suitable  bearing  for  the  nut. 

The  casting  is  then  bolted  on  the 
slide  rest,  so  that  the  center  line  of  the 
cylindrical  part  coincides  with  the  lathe 
centers,  and  then  drilled  %  in.  by  feed- 


ing up  to  the  drill  in  the  live  spindle. 
The  end  faces  can  be  filed  up  sufficient- 
ly true  for  the  purpose. 

Drill  the  lugs  3/16  in.  half  way 
through  the  finish  with  No.  26  drill, 
tapping  out  No.  10-24.  A  saw  cut 
longitudinally  through  the  center  of  the 
lugs  into  the  bore  completes  the  cast- 
ing. Two  Y2-ia.  No.  10-24  round  or 
fillister  head  machine  screws  are  used 
for  clamping  the  tool  in  place. 

Tools  for  use  in  this  holder  can  be 
made  of  ^-in.  drill  rod,  drawn  out,  or 
filed  to  shape,  hardened,  tempered  and 
ground.    Smaller  sizes  of  drill  rod 


may  be  used  by  providing  split  bush- 
ings to  fit  the  holder,  and  bored  out  to 
take  the  various  sizes  of  rod  used. 

If  the  tool  is  properly  made  slight  ad- 
justments can  be  made  in  the  rake  by 
altering  its  position  in  the  holder.  This 
holder  may  also  be  used  for  holding 
drills,  etc.,  by  properly  locating  its  cen- 
ter line  to  coincide  with  lathe  centers. 

One  dimension  which  is  so  marked 
on  the  drawing  is  variable  according 
to  the  lathe  on  which  the  tool  is  to  be 
used.  This  should  be  made  equal  to 
the  distance  vertically  from  the  top  of 
the  slide  rest  to  the  lathe  center. 
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To  Sharpen  Files 

DULL  files  may  be  sharpened  with- 
out recurring  by  treating  them 
with  acid  or  with  the  sand  blast 

In  treating  files  with  acid  they  are 
first  freed  from  adhering  grease  by 
scratch-brushing  with  the  use  of  potash 
or  soda  lye.  They  are  then  brought 
into  an  oblong  box  of  a  material  not 
attacked  by  acids,  a  few  thin  glass  rods 
or  varnished  sticks  of  wood  being  first 
placed  upon  the  bottom.  The  files  be- 
ing laid  alongside  each  other,  sufficient 
cold  water  to  cover  them  is  poured  into 
the  box,  the  eighth  part  of  concentrated 
nitric  acid  is  then  added,  and  after 
mixing  water  and  acid  by  moving  the 
box,  the  whole  is  allowed  to  stand  quiet- 
ly for  25  minutes.  The  files  are  then 
taken  from  the  bath,  thoroughly  scratch- 
brushed  with  the  use  of  water  and  re- 
placed in  the  box  for  25  minutes,  the 
bath  having  previously  been  strength- 
ened by  an  additional  eighth  part  of 
nitric  acid.  During  this  operation  care 
must  be  had  to  several  times  turn  the 
files  and  to  see  that  they  are  entirely 
covered  with  the  fluid.  The  files  are 
then  again  taken  from  the  bath,  thor- 
oughly cleansed  with  a  scratch-brush 
and  replaced  in  the  bath,  to  which  pre- 
viously the  sixteenth  part  of  concen- 
trated sulphuric  acid  has  been  added. 
The  bath  now  becomes  heated,  and  red- 
brown  vapors  of  hyponitric  acid  escape. 
Care  must  be  had  to  keep  the  box  in  a 
rocking  motion  so  that  the  acids  act  as 
uniformly  as  possible.  After  5  min- 
utes the  files  are  again  taken  out, 
cleansed,  and  then  replaced  for  5  min- 
utes more  in  the  same  bath,  previously 
strengthened  by  the  addition  of  one- 
sixteenth  part  more  of  concentrated  sul- 
phuric acid;  care  must  be  had  to  con- 
stantly keep  the  bath  in  an  undulatory 
motion.  The  operation  is  now  finished, 
the  files  being  finally  scratch-brushed, 
and,  for  the  removal  of  every  trace  of 
acid,  placed  in  a  vessel  with  water 
compounded  with  a  few  handfuls  of 
caustic  lime,  which  gives  them  a  good 
color.  They  are  then  rinsed  in  clean 
water,  dried  over  a  spirit-flame  and 
rubbed  with  a  little  oil. 

The  treatment  with  acid  may  also 
be  effected  by  means  of  a  galvanic  bat- 
tery, the  bath,  which  is  composed  of 
water,  100  parts;  nitric  acid,  80,  and 
sulphuric,  40,  being  connected  with  the 
positive  pole.  The  negative  pole  is 
formed  of  a  copper  spiral  passing 
around  the  files  without  touching  them, 
and  with  the  end  pointing  toward  the 
surface  of  the  fluid.  By  using  a  gal- 
vanic battery  of  12  Bunsen  elements 
10  minutes  suffice  for  the  treatment. 

If  the  experimenter  follows  these  di- 
rections he  will  not  need  to  discard  his 
old  files  when  they  have  become  dull. 


A  New  Screw  Cutting  Bench  Lathe 


A BENCH  lathe  has  recently  been 
brought  out  which  possesses  a 
number  of  distinct  and  original  feat- 
ures. The  driving  motor  is  built  direct- 
ly in  the  head  stock,  which  also  encloses 
the  driving  gears,  which  are  submerged 
in  oil.  The  bearings  are  made  with 
radial  thrust  which  totally  eliminates 
end  play  on  the  live  spindle. 


and  a  swing  over  the  carriage  of  5% 
inches,  with  a  maximum  distance  of  12 
inches  between  centers.  Although  the 
general  features  of  the  bed,  tail  stock 
and  carriage  greatly  resemble  the  Eng- 
lish Drummond  lathe,  there  is  one  feat- 
ure which  has  not  been  added  and 
which  is  very  characteristic  of  the  Eng- 
lish type.  This  is  the  boring  table  with 


The  bed  of  the  lathe  greatly  resem- 
bles- the  well-known  English  Drum- 
mond lathe.  The  motion  of  the  lead 
screw  is  controlled  by  the  wheel  at  the 
end  of  the  lathe.  When  located  con- 
centrically within  the  lathe  bed,  the 
lead  screw  is  well  protected  from  chips 
and  dirt  which  insures  maximum  wear. 
The  change  gears,  which  are  provided 
with  the  machine,  will  enable  the  oper- 
ator to  cut  threads  from  8  to  64. 

The  weight  of  this  new  lathe  com- 
plete with  driving  motor  is  in  the  neigh- 
borhood of  200  lbs.  and  can  receive  its 
power  from  the  ordinary  electric  light 
socket. 

The  lathe  is  provided  with  selected 
forward  speeds,  125,  250,  400,  650  and 
1,000,  with  a  reverse  speed  of  3  r.p.m. 
It  has  a  swing  over  the  bed  of  8  inches 


inverted  T  slots.  It  is  regrettable  that 
American  manufacturers  have  not  as 
yet  recognized  the  value  and  conveni- 
ence of  the  boring  table.  Of  course, 
the  boring  table  makes  it  difficult 
to  equip  the  lathe  with  a  compound 
slide  rest  such  as  this  machine  is  pro- 
vided with. 

The  most  gratifying  feature  of  this 
machine  is  the  driving  motor  which 
forms  an  integral  part  of  the  head 
stock,  thereby  eliminating  belts,  pul- 
leys and  countershaft,  which  greatly 
adds  to  the  expense  of  the  lathe  and  to 
the  trouble  of  setting  it  up  for  operation. 
A  machine  of  the  nature  described  is 
ready  for  use  the  moment  it  is  received. 
It  also  requires  but  little  pains  and  the 
possibilities  of  the  operator  injuring  his 
fingers  with  uncovered  gears  or  belts  is 
entirely  eliminated. 


A  Handy  Scale  Clip 

AVERY  useful  article  which  every 
machinist  should  have  is  shown  in 
the  sketch.  In  fact,  every  one  who  uses 
Clip  2"Oi/eroil! — ^  /-Spring  VS"wide 


*S»"  Overlap- — - 


jr.TTT  1,1.1.1.1,1.1,1,1,1 


a  pocket  scale  will  find  this  little  device 
very  useful. 


This  clip  is  made  of  sheet  brass  .015 
of  an  inch  thick  by  2  ins.  long,  allow- 
ing enough  so  that  the  clip  will  lap  over 
3/32  in.  on  the  back  of  the  scale,  as 
shown  on  the  sketch.  The  clip  is  laid 
out  with  a  combination  square,  the  sur- 
plus stock  cut  away  with  a  tinner's 
shears.  The  clip  then  resembles  the 
letter  T.  It  is  then  placed  on  the  scale 
so  that  the  spring  is  in  the  center,  put 
in  a  vise,  hammered  one  side,  taken  out, 
turned  around  and  the  same  done  with 
the  other  side.  It  is  then  slipped  off  the 
scale,  bent  and  shaped  as  shown  in  the 
sketch.  Herman  Keppler. 
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Building  A  Two-Passenger  Seaplane 


Fuselage  Construction 
Part  Five 

THE  fuselage  or  body  constitutes 
the  nucleus  of  the  complete  air- 
plane. It  may  be  considered  a 
unit,  as  it  is  usually  assembled  and 
disassembled  as  such.  It  originated  with 
the  monoplane  in  France  and  by  com- 
bining it  with  the  biplane  cellule  or 
wings  produced  the  present  type  of 
"tractor  biplane."  Sometimes,  for  trans- 
portation purposes  under  its  own  power, 
the  wings  are  folded  back  or  detached, 
then  fastened  edgewise  to  the  fuselage. 
It  is  often  packed  in  automobiles, 
freight  cars,  trucks  or  baggage  cars  in 
this  condition  or  towed  behind  an  auto 
by  hitching  the  tail  end  to  the  tonneau 
of  an  automobile  or  to  the  rear  of  a 
truck. 

Methods  of  Fuselage  Construction 
There  are  practically  four  types  or 
methods  of  wood  fuselage  construction 
which  may  be  classified  in  the  following 
order: 

(1)  The  box  girder  method  using 
four  longerons  or  rails  with  horizontal 
and  vertical  struts  (sometimes  called 
spreaders)  in  compression  with  a  wire 
bracing  as  tension  members  and  will  be 
adopted  with  veneer  panelling  as  suit- 
able for  the  two-seater  seaplane. 

(2)  The  second  method  has  the  tail 
section  of  the  first  method,  but  the  wires 
of  the  front  portion  (usually  designated 
as  the  motor  section)  are  replaced  by  a 
diagonal  wood  bracing  which  is  fast- 
ened by  wood  screws  or  with  either 
three-ply  veneer  or  sheet  aluminum. 

(3)  The  third  eliminates  the  wiring. 
Four  and  sometimes  six  longitudinal 
rails  connected  by  cross  struts,  formers 
or  bulkheads  cut  to  the  required  shape 
from  three-ply  laminations  are  entirely 
covered  with  three-ply  veneer,  making 
an  excellent  structure. 

(4)  The  laminated  and  monocoque 
types  are  built  over  a  collapsible  form, 
the  skin  being  of  two  or  three  layers  of 
wood  with  fabric  between  the  layers,  the 
whole  glued  as  one -solid  shell  of  ap- 
proximately four  millimetres  in  thick- 
ness. The  veneer  layers  composing  the 
skin  are  sometimes  stitched  together 
with  copper  wire  as  in  racing  boat  hull 
construction. 

Steel  is  also  being  used,  the  longerons 
and  diagonals  made  from  special  angle 
or  steel  channels.  This  method  was  de- 
veloped by  the  T.  A.  Co.,  of  Boston,  but 
failed  to  become  very  popular.  The 
French  "Breguet  Bomber"  and  the  Ger- 
man Fokker  use  a  similar  method,  but 
of  round  steel  tubing  longerons  and 
struts  with  wire  bracings.  The  last  two 
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mentioned  machines  were  masterpieces 
of  welding  and  steel  engineering,  but 
are  decidedly  handicapped  when  re- 
placements and  repairs  are  necessary. 

The  longerons  used  in  the  first  three 
methods  of  the  foregoing  classification 
were  either  all  ash,  hickory,  spruce,  or 
some  combination  of  these  woods,  with 
the  hard  resilient  wood  constituting  the 
forward  section,  extending  from  the 
nose  of  the  fuselage  to  beyond  the  rear 
cockpit  The  ash  and  hickory  longerons 
permit  of  sharper  bends  and  are  stiffer 
for  their  size.  They  also  resist  the 
shocks  of  landing  and  the  vibration  of 
the  engine  better.  When  the  longerons 
are  of  more  than  one  length  a  vertical 
splice  of  approximately  twelve  inches 
is  used,  glued,  bolted  and  wrapped  with 
twine  or  tape,  well  doped.  Formerly  a 
butt  joint  was  used  with  a  long  steel 
ferrule  six  to  eight  inches  long  of  twenty 
gauge  steel  as  a  reinforcement  Some- 
times laminated  wood  longerons  are 
used,  especially  where  there  is  excessive 
bending.  The  use  of  spindled  longerons 
is  gaining  prominence,  as  this  method 
provides  for  extra  material  at  points 
where  it  may  be  necessary  to  compen- 
sate for  holes  drilled;  also  it  is  desirable 
for  production  reasons  to  use  the  same 
size  longeron  fittings  as  much  as  possi- 
ble. A  practice  much  in  evidence  is  to 
maintain  the  same  cross  sectional  area 
to  near  the  pilot  seat  then  taper  to  the 
stern  post. 

Two  other  methods  of  tapering  have 
come  to  the  writer's  notice.  One  may 
taper  the  longerons  gradually  from  any 
-  place  back  of  the  engine  bearers  to  the 
tail  post,  which  is  usually  condemned 
owing  to  complications  in  the  size  of  fit- 
tings, but  with  the  particular  fitting 
recommended  for  the  two-seater  Sea- 
plane this  objection  is  obviated  by  de- 
creasing the  struts  proportionately.  Also 
there  is  a  rather  odd  arrangement  of 
keeping  the  rail  parallel  section  for  ap- 
proximately eight  feet  from  the  engine 
bearers  and  then  diminishing  in  a  series 
of  steps  to  the  tail  post  This  method 
only  requires  three  to  four  sizes  of 
fittings. 

The  diagonal  wood  bracing  is  used 
considerably  when  sheet  aluminum  or  • 
duralumin  is  used,  but  the  difficulty  of 
re-truing  this  construction  when  distor- 
tion occurs,  and  also  as  the  erection  is 
somewhat  involved,  decided  the  writer 
not  to  recommend  this  construction  for 
the  Seaplane.  It  is  also  heavier  than  the 
first  types  although  it  affords  a  more 
solid  engine  mounting  with  a  consider- 
able reduction  of  vibration.  Three-ply 
fuselage  construction,  introduced  by  the 
series  of  German  Albatross  machines, 


apparently  warrants  the  development 
that  now  follows  this  practice.  There  is 
also  a  saving  in  weight  as  a  square  foot 
of  No.  20  B.  W.  G.  aluminum,  the 
usual  thickness  used  for  this  purpose 
weighs  eight  oz.,  compared  to  the  five 
oz.  weight  of  the  3/32  in.  birch  three- 
ply.  The  saving  of  this  weight  in  the 
aggregate  with  the  advantage  gained 
through  three-ply  veneer  being  a  su- 
perior stiffening  medium,  also  as  it  is 
so  readily  glued,  nailed  or  screwed  to 
the  longerons,  surely  warrants  this  con- 
struction. The  advantages  of  rapid  pro- 
duction, great  strength  in  a  vertical  and 
horizontal  direction  and  also  the  fact 
that  if  shot  through  it  would  not  endan- 
ger the  structure  to  the  same  extent  as 
with  a  wire  braced  system,  are  offset 
by  two  important  facts.  First,  it  is 
heavier  than  the  wire  bracing.  Second, 
although  holes  may  be  cut  where  per- 
mitted, saving  weight,  it  is  weak  under 
a  torsional  stress  caused  by  the  diffi- 
culty in  truing  up  to  allow  for  distor- 
tion. 

The  monocoque  system,  Fig.  1,  Plate 
6,  I  believe  originated  in  France,  orig- 
inating with  the  Antoinette  monoplane, 
which  was  flown  at  Nassau  Boulevard, 
in  1911.  If  I  remember  correctly,  the 
Deperdussin  had  a  similar  monocoque 
body  too,  consisting  of  very  small 
stringers  and  light  formers  shaped  to 
the  fuselage  section. 

In  the  designing  of  the  contour  of  the 
fuselage  the  type  of  motor  used  is  un- 
doubtedly the  dominating  consideration 
which  surely  compromises  the  ideal 
stream  line.  With  the  vertical  four  or 
six-cylinder  ("in  line")  engine  it  is 
possible  to  design  a  very  narrow  body, 
excellent  examples  being  the  Italian 
S.  V.  A.  and  S.  P.  A.  biplanes.  A  ro- 
tary or  radial  engine  necessitates  an 
increase  in  the  width,  Fig.  2,  which  also 
means  increased  drift.  By  permitting 
the  tops  of  the  Vee  type  engine  cylin- 
ders, Fig.  1,  to  project  through  the 
cowling  a  gain  in  the  width  of  the  body 
is  accomplished.  Fig.  2  illustrates  dia- 
grammatically  the  method  used  on  the 
Thomas  Morse  and  other  rotary  en- 
gined  "Scouts"  of  carrying  the  cowling 
over  formers  and  stringers,  gradually 
merging  into  the  main  fuselage.  Fig.  3 
is  similar  to  Fig.  2,  but  with  the  cowl- 
ing stopping  too  abruptly,  resulting  in 
a  dead  air  region,  unquestionably  caus- 
ing excessive  drift  and  inefficiency. 

The  drawing  at  Fig.  4  depicts  the 
English  standard  practice  and  although 
theoretically  it  is  not  as  well  stream 
lined  as  the  German  and  the  French 
machines  typified  by  Fig.  5,  the  loss  of 
efficiency  is  more  apparent  than  real  as 
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is  proven  by  actual  tests.  The  many 
constructional  and  other  advantages 
gained  surely  compensate  for  any  pos- 
sible additional  drift.  Figures  6,  7,  8 
show  the  side  elevations  of  the  current 
practice,  Fig.  6  predominating.  This 
arrangement  of  having  the  top  longer- 
ons, Fig.  6,  parallel  to  the  normal  line 
of  flight  furnishes  a  convenient  datum 
line  for  assembling  and  aligning  the 
airplane.  Also  for  lining  up  the  engine 
bearers  on  machines  whose  line  of 
thrust,  i.  e.,  the  axis  of  the  motor,  is  co- 
incidental with  the  normal  flight.  In 
Fig.  7,  the  Curtiss  type,  the  top  longer- 
ons are  parallel  to  flight  from  the  stern 
post  to  the  engine  section  then  dip 


usually  spindled  out  between  stations 
especially  in  the  tail  section.  They  are 
always  left  solid  at  the  stations,  where 
struts  and  fittings  join  them  and  in  most 
cases  are  left  solid  section  from  rear  of 
the  pilot's  seat  to  the  front  of  the  frame. 
The  fuselage  struts  are  sometimes  hol- 
lowed or  spindled  in  a  similar  manner, 
but  left  solid  at  the  ends  for  a  better 
bearing  on  longerons.  The  longerons 
and  the  wing  beams  are  the  most  impor- 
tant wooden  members  in  the  entire  ma- 
chine and  should  be  very  carefully 
selected  of  two-year  weather  dried  or 
steam  saturated  kiln  dried  by  experts. 
This  fuselage  was  particularly  de- 
signed for  the  benefit  of  the  amateur  so 


even  torque  and  having  less  vibration. 
Assembling  the  Fuselage 

I  believe  the  builder  will  have  no 
difficulty  in  assembling  this  fuselage  if 
a  temporary  bench  made  of  loose  boards 
twenty-four  inches  by  sixteen  feet  is 
placed  on  low  horses  and  a  rough  layout 
be  made  from  the  dimensions  furnished 
by  a  reference  to  the  length  of  struts  at 
stations  designated.  It  is  obviously 
manifest  that  this  fuselage  be  assembled 
inverted.  Three  methods  may  be  used. 
One,  assemble  the  top  side  and  bottom 
side,  then  connect  them,  or  the  two  sides 
may  be  first  assembled,  then  connected. 
The  third  method  is  recommended  of 
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downward  to  stiffen  the  engine  bearers 
and  front  section. 

The  illustration  at  Fig.  8  shows  a 
similar  arrangement  used  for  obtaining 
an  accessible  motor  location,  also  to 
produce  a  low  center  of  gravity.  Most 
all  fuselages  terminate  in  a  vertical 
edge  the  width  of  the  rudder  post,  but 
the  French  Morane  monoplane,  the 
German  Fokker,  the  Albatross  D-l  and 
the  American  Loening  monoplane  ter- 
minate in  a  horizontal  edge  which  usu- 
ally permits  a  certain  amount  of  move- 
ment owing  to  the  flat  angle  of  the 
bracing  wires,  which  is  apt  to  result  in 
the  loss  of  empennage  alignment. 

The  diagram  at  Fig.  14  illustrates 
three  of  the  ways  that  longerons  are 


that  no  complicated  bending  of  longer- 
ons necessitates  steaming  or  special 
forms.  But  if  this  equipment  is  con- 
venient, shaping  the  lower  longerons 
slightly  in  excess  of  required  bends  will 
facilitate  the  operation  of  assembling. 

.One  may,  if  he  chooses,  bend  the  lower 
longerons  from  station  near  8-F  to  a 
point  flush  with  the  reinforcing  flanges 
of  the  motor  side  plates.  This  will  un- 
questionably stiffen  that  section,  but  it 
is  not  necessary  and  would  hardly  com- 
pensate for  the  additional  labor  and 
expense.  The  three-ply  stiffeners  with 
the  bulkhead,  Fig.  11,  has  been  found 
sufficient  for  motors  weighing  more  than 

■  five  times  the  weight  of  the  three-cyl- 
inder Lawrance,  but  admittedly  of  more 


assembling  the  top  longerons,  turning 
them  over,  clamp  to  table  and  assemble 
first  section  with  header  in  place,  secure 
three-ply  panels  to  all  four  sides,  then 
continue  second  section,  etc.  I  believe 
this  will  save  forms  and  require  less 
equipment.  When  springing  longerons, 
a  twisted  tourniquet  will  be  found  all 
that  is  necessary.  The  Static  Balance 
of  an  Airplane  (t.  e.,  equilibrium  of  the 
machine  at  rest)  is  represented  by  the 
line  marked  C-G  or  center  of  gravity. 
This  may  be  checked  up  by  placing  a 
rounded  edge  of  a  2"  by  4"  under  the 
pontoons  where  the  center  of  gravity 
(when  machine  is  completed)  is  indi- 
cated in  the  skeleton  fuselage  diagram, 
(Continued  on  page  221) 
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A  Combination  Electric 
Wrench,  Drill  and 
Screw  Driver 

ANEW  machine  has  recently  been 
brought  out  which  possesses  many 
unique  features.  It  can  be  used  either 
as  a  drill,  wrench  or  screw  driver.  It 
can  also  be  pressed  into  service  in 
boring  holes  in  wood  with  the  conven- 
tional bit,  as  illustrated. 

All  the  parts  of  the  machine  are  set 
on  ball  bearings  together  with  an  espe- 
cially constructed  clutch.  A  suitable 
electric  motor  of  the  high  speed  variety 
controlled  with  a  properly  designed 
rheostat  is  incased  in  a  metal  cylinder 
which  encloses  the  operating  mechan- 
ism. The  weight  of  the  machine  is  but 
14  lbs.  The  body  is  10  inches  long  and 
14  inches  in  diameter.    Although  the 
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The  machine  in  use  boring  holes  in  wood 

device  is  small,  it  develops  from  three 
to  five  horsepower  in  torsion. 

When  the  machine  is  used  as  a 
wrench  in  placing  nuts  a  simple  me- 


Usmg  the  machine  to  remove  a  nut 

chanical  device  prevents  the  threads 
from  stripping  when  the  nut  is  fully 
seated.  At  this  point  the  power  is  auto- 
matically cut  off  by  means  of  a  special 
patented  device  enclosed  in  the  case. 

This  machine,  owing  to  its  utility, 
will  be  of  great  service  in  the  machine 
shop  or  garage  where  it  can  be  used 
in  a  number  of  ways. 


Who's  Who  in  the  A.  S.  E.  E. 

MR.  R.  RUSSELL  MILLER  is 
an  active  member  of  the  A.  S. 
E.  E.,  having  joined  the  So- 
ciety in  1918.  He  was  born  in  Day- 
ton, Ohio,  the  city  of  a  thousand  fac- 
tories, and  the  site  of  the  greatest  and 
most  disastrous  floods  in  the  history 
of  the  United  States.  Mr.  Miller  well 
remembers  this  unpleasant  event. 

Mr.  Miller  graduated  from  the  grade 
and  high  schools  of  Dayton  and  later' 
attended  the  Ohio  State  University  at 


Mr.  R.  R.  Miller 

Columbus.  Here  he  specialized  in 
physical  education,  recreational  leader- 
ship and  manual  training.  He  was  then 
employed  for  two  seasons  by  the  De- 
partment of  Recreations,  Dayton,  leav- 
ing this  location  finally  to  assume 
duties  as  Recreation  Superintendent  for 
the  City  of  Raleigh,  North  Carolina. 
Mr.  Miller  also  served  as  Deputy  Scout 
Commissioner  for  this  district.  He 
later  accepted  a  position  with  the 
Wright  Airplane  Co.,  of  Dayton,  Ohio. 
Leaving  the  Wright  Co.  he  went  to 
Lakewood,  N.  J.,  to  serve  as  head  of 
the  Boys'  Department  in  the  Y.  M.  C. 
A.  He  now  holds  the  position  of  As- 
sistant Scout  Executive,  Queens  Coun- 
cil, Boy  Scouts  of  America. 

Mr.  Miller  is  very  much  interested 
in  the  promotion  of  experimental  work 
among  boys.  He  seems  to  inherit  the 
ability  and  enthusiasm  of  his  father, 
who  was  an  expert  model  engineer  in 
the  employ  of  the  National  Cash  Reg- 


ister Company.  Mr.  Miller  well  recalls 
the  days,  when  as  a  lad,  he  tinkered 
in  his  father's  shop,  building  models 
and  experimenting.  During  an  exhibi- 
tion given  in  honor  of  Wright  Brothers 
he  won  first  prize  in  a  contest  con- 
ducted by  the  Junior  Aero  Club  of  that 
community.  He  believes,  and  rightly 
so,  that  model  engineering  is  a  more 
worthy  and  interesting  hobby  than  is 
commonly  understood. 

Mr.  Miller  is  very  fond  of  all  forms 
of  athletics,  and  swimming  in  particu- 
lar. In  this  latter  sport  he  is  unusually 
proficient,  being  a  member  and  ex- 
aminer of  the  Life  Saving  Corps  of  the 
American  Red  Cross.  He  is  a  regis- 
tered A.  A.  U.  basket  ball  official  and 
handled  some  of  the  large  college  games 
in  the  South.  Anything  that  pertains 
to  camping,  woodcraft  and  nature  study 
deeply  interests  Mr.  Miller.'  He  is  very 
fond  of  music,  loves  the  movies  and 
roots  for  the  Giants. 

Philadelphia  Chapter  of 
A.  S.  E.  E. 

THE  Philadelphia  Chapter  of  the 
A.  S.  E.  E.,  of  which  Harry  Levene 
is  secretary,  held  a  large  meeting  in 
Friendship  Hall  on  Friday  evening, 
December  12th.  Large  posters  were 
used  in  recruiting  new  members  and  a 
drive  was  started  for  the  establishment 
of  a  local  experimental  laboratory  where 
all  Philadelphia  members  could  have 
access  to  apparatus  and  equipment  that 
they' could  not  afford  as  individuals. 

The  officers  of  the  Society  in  New 
York  urge  every  Philadelphia  member 
to  put  their  shoulders  to  the  wheel  in 
order  to  help  this  good  movement  along. 
Those  who  Contemplate  joining  this 
live  branch  of  the  A.  S.  E.  E.  should 
immediately  communicate  with  one  of 
the  following  men:  Harry  Levene, 
2123  W.  Dauphin  Street;  Thomas  W. 
Benson,  3722  M  Street,  or  Dr.  M. 
Eugene  Balfrey,  Med.  Electrician, 
5213  Master  Street.  The  next  regular 
meeting  will  be  held  January  16,  1920, 
at  Widener  Library,  1200  N.  Broad  St., 
Philadelphia.   AH  are  urged  to  attend. 

The  A.  S.  E.  E.  Bulletin. 

The  second  copy  of  the  Bulletin  is- 
sued bi-monthly  by  the  American  So- 
ciety of  Experimental  Engineers  has 
appeared.  This  little  sheet  is  given 
over  to  news  of  the  Society  and  what 
its  members  and  chapters  are  doing.  In 
each  issue  there  is  also  included  an 
article  that  will  be  sure  to  interest  all 
real  experimenters.  As  the  Society 
grows,  the  Bulletin  will  grow  with  it 
until  it  reaches  a  good,  healthy  size. 
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A  MODEL  OF  THE 
NORTH  DAKOTA 

BY  C.  A.  MYERS  Jr.  U.  S.  N.  R.  F. 

Constructed  by  the  Author 

PART  I. 


THE  writer  has  been  interested  in 
model-making  for  a  good  many 
vears,  and,  as  described  in  the 
June  issue  of  Everyday  Engineering, 
has  taken  up  the  building  of  working 
models  of  warships,  showing  by  stages 
the  development  of  naval  architecture 
over  the  past  2000  years. 

As  the  latest  example  of  the  writer's 
work  the  model  of  the  U.  S.  dread- 
nought North  Dakota  lends  itself  very 
well  to  a  description.  This  model  is  5 
feet  4  inches  long,  10^  inches  beam 
and  has  a  draft  of  3^  inches.  She 
displaces  about  55  lbs.  of  water  and 
makes  a  speed  of  about  150  ft  per 
minute.  At  first  glance  this  speed  may 
seem  low  when  compared  with  an  out 
and  out  speed  boat,  but  it  should  be 
borne  in  mind  that  it  would  look  in- 
congruous to  see  a  battleship  model 
rushing  around  at  what  would  be  re- 
latively to  its  large  prototype  a  mile-a- 
minute  clip;  and  the  speed  of  each  of 
the  writer's  models  therefore  has  been 
brought  to  what  would  be  the  correct 
rate  for  vessels  of  their  type. 

Only  spare  time  has  been  devoted  to 
the  construction  of  the  North  Dakota  as 
the  work  is  solely  a  hobby  and  no  at- 
tempt was  made  to  "speed  up"  or  to 
adopt  wholesale  methods  of  turning  out 
the  various  parts,  all  of  which  repre- 
sent nothing  but  the  most  painstaking 
hand  work.  The  model  is  constructed 
entirely  of  metal  from  the  keel  to  the 
topmost  part  of  the  fire  control  towers, 
the  only  wooden  parts  being  such  items 
for  instance  as  the  oars  in  the  life- 


The  model  of  the  "North  Dakota" 
described  in  this  and  a  subse- 
quent article  is  a  masterpiece  of 
miniature  naval  architecture  and 
workmanship.  It  represents  not 
only  a  tremendous  amount  of 
painstaking  labor  but  a  knowl- 
edge of  naval  matters  that  is  in 
possession  of  few  individuals. 
Not  many  models  have  come  to 
our  attention  so  faithfully  repro- 
duced, so  carefully  executed  to 
the  most  minute  detail  and  im- 
posing such  a  tremendous  amount 
of  labor  upon  their  builders  as 
this  one.  We  take  this  occasion 
to  congratulate  Mr.  Myers  and 
we  feel  sure  that  our  readers  will 
join  us  in  giving  him  all  the  re- 
spect and  praise  due  him. — 
Editor. 


boats.  She  represents  approximately 
2,000  hours'  work,  or,  expressed  in  an- 
other way,  five  years  of  spare  time 
effort. 

The  model  is  constructed  absolutely 
to  scale  from  Government  plans  of  the 
real  ship,  the  scale  adopted  being  y% 
inch  to  the  foot,  which  produces  a  very 
good  sized  model  and  yet  one  that  may 
be  carried  from  place  to  place  with 
ease  by  two  persons.  Every  measure- 
ment on  the  large  ship  is  faithfully 
reproduced  on  the  model  down  to  the 


minutest  particulars  and  it  "works" 
in  every  detail  down  to  the  firing 
mechanism  of  the  guns  and  the  steam- 
launches  which  are  actually  propelled 
by  steam 

The  ordinary  exhibition  or  glass  case 
model  is  a  land-going  ship,  and  while 
it  may  be  beautiful  to  look  upon,  it  is 
devoid  of  machinery  and  if  placed  in 
the  water  would  be  likely  to  float  on 
its  side  if  indeed  it  did  not  completely 
capsize  and  sink.  To  build  a  model 
which  will  not  only  faithfully  repro- 
duce the  real  ship  in.  every  detail  but 
will  also  have  exactly  the  correct  char- 
acteristics of  trim,  stability,  speed,  flo- 
tation, etc.,  is  no  mean  problem,  to  say 
the  least.  All  of  these  characteristics 
the  North  Dakota  model  has,  and  in 
addition  her  hull,  like  the  real  vessel's, 
is  built  up  of  steel  plates.  Only  one 
who  has  attempted  to  build  metal- 
hulled  vessels  can  appreciate  the  diffi- 
culties involved  in  this  point  alone. 

When  the  average  man  wants  to 
build  a  model  ship  he  takes  a  log  of 
wood  and  after  rough-hewing  and  saw- 
ing it  to  shape  removes  the  surplus 
wood  with  a  draw-knife  and  hollows 
out  the  interior.  It  is  because  of  the 
ease  with  which  this  work  may  be 
done  that  nearly  everyone  makes  model 
ship  hulls  of  wood,  whether  the  real 
ship  is  built  of  wood  or  not.  But 
while  the  metal  hull  is  as  difficult  to 
build  as  the  wooden  hull  is  easy,  the 
metal  one  nevertheless  has  certain  in- 
herent advantages  over  the  wooden  hull 
that  makes  it  preferable  if  the  difficul- 
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ties  of  construction  are 
overcome.  The  writer 
has  succeeded  in  solving 
the  problem  in  what  he 
believes  to  be  a  very  sat- 
isfactory way  and  a  later 
issue  of  Everyday  En- 
gineering will  describe 
the  process  in  detail.  In 
describing  the  hull  of  the 
North  Dakota,  then,  suf- 
fice it  to  say  for  the  pres- 
ent that  the  steel  plates 
are  fastened  to  suitable 
frames  reproduced  from 
the  plans  to  the  proper 
dimensions,  and,  as  may 
be  seen  from  some  of  the 
photographs,  particularly 
the  one  shown,  the  hull 
is  as  smooth  and  sweet 
in  its  lines  as  any  wooden 
one  the  writer  has  ever  seen  and  in  ad- 
dition is  considerably  lighter.  To  illus- 
trate the  accuracy  of  the  method  used  in 
constructing  the  hull  it  might  be  added 
that  the  completed  model  comes  within 
less  than  a  single  pound  of  displacing 
the  weight  calculated  when  working  on 
the  plans  months  before  laving  the  keel. 

The  armor-belt  which  on  the  real 
ship  is  11  inches  thick  consists  of 
aluminum  a  scant  %  inch  thick  on  the 
model  and  resting  on  the  armor  shelf 
is  bolted  to  the  side  plating  just  as  in 
Uncle  Sam's  own  vessel.  Gun  positions 
for  the  secondary  battery,  ash  chutes, 
port  holes,  electric  winches  and  a  thou- 


The  forward  turrets 


n 


She  of  one  of  the  deck  guns  when 
compared  with  a  spool  of  thread 

sand  other  details  must  be  finished  and 
fastened  in  position  before  the  hull  it- 
self is  completed,  yet  the  hull  is  but  a 
small  part  of  the  work  on  the  whole 
model 

A  single  item,  such  for  instance  as 
the  fire  control  towers  or  peach-basket 
masts  as  they  are  sometimes  called, 
represents  a  simply  tremendous  amount 
of  work.  The  masts  themselves  con- 
tain over  60  feet  of  brass  wire  and 
each  one  has  more  than  one  thousand 
separate  soldered  joints  1  But  this  is 
not  all,  for  not  only  are  there  the  usual 
grating  platforms  inside  with  tiny  lad- 
ders running  from  one  level  to  another 
and  trapdoors  less  than  inch  square, 
but  inside  the  forward  tower  is  the 
navigating  bridge  with  its  steering 
wheel,  binnacle,  log-desk,  engine-tele- 
graphs, etc.,  to  say  nothing  of  a  "1,200- 
gaflon"  water  tank,  an  "800-lb."  bell 
and  even  a  chart  table  with  a  micro- 
scopically small  chart  of  New  York 
Harbor  laid  out  under  its  glass  top. 


Iwln  Levlck.  N.  T. 

The  deck  looking  aft  from  above 


The  construction  of  these 
towers  was  in  itself  a 
rather  difficult  problem, 
but  it  was  solved  by 
building  them  over  a 
wooden  mould  The 
masts,  as  will  be  noted 
by  a  glance  at  the  pho- 
tographs, are  smaller 
about  two-thirds  of  the 
way  up  than  they  are  at 
either  end  and  it  was 
therefore  necessary  to 
have  the  mould  made  in 
two  sections  with  the 
joint  at  the  point  of 
smallest  diameter;  other- 
wise the  mould  could 
never  have  been  with- 
drawn once  the  wire 
mast  was  soldered  to- 
gether around  it  The 
positions  for  the  vertical  wires  were 
marked  off  and  numbered  at  top  and 
bottom  and  small  copper  tacks  were 
driven  in  the  mould  at  these  points. 
Then  a  single  strand  of  brass  wire  was 
soldered  to  tack  number  one  on  the  top 
and  the  other  end  to  tack  number  one 
on  the  bottom  and  so  on  around.  Num- 
ber one  on  the  bottom  of  the  mould,  of 
course,  was  not  directly  beneath  num- 
ber one  on  the  top  as  there  was  a  dif- 
ference of  about  90°  in  the  positions  of 
the  various  numbers.  This  gave  the 
wires  a  slightly  twisted  appearance; 
and  after  all  the  wires  were  run  one 
direction  another  set  was  started  in  the 


She  of  a  small  land  gun  when  com- 
pared with  a  spool  of  thread 

opposite  one  so  that  they  intersected  the 
first  set  at  an  acute  angle.  All  points 
of  intersection  were  then  securely  sol- 
dered and  rings  fastened  around  the 
towers  at  the  positions  shown  in  the 
plans  (see  photograph) ;  and  after  the 
grating  platforms  and  other  details 
were  mounted  inside  the  towers  they 
were  then  ready  to  be  placed  in  position 
on  the  ship.  The  writer  would  like  to 
add  right  here  that  while  he  expected 
considerable  strength  in  these  towers 
from  what  has  been  written  about  the 
large  ones  on  our  various  battleships) 
he  was  absolutely  astounded  at  their 
tremendous  rigidity  and  the  resistance 
they  offer  to  a  crushing  force,  coupled 
with  their  remarkable  lightness. 

The  five  turrets  of  the  North  Dakota 
each  mounting  two  "12-inch"  guns  (% 
inch  on  the  model)  are  made  of  steel 
like  those  on  the  real  ship  and  are  re- 
volved by  tiny  electric  motors  concealed 
beneath  the  deck,  one  to  each  turret. 
The  guns  are  breech  loading  and  are 
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mounted  on  trunnions  and  may  be  ele- 
vated or  lowered  at  will.  They  are 
designed,  moreover,  to  fire  with  gun- 
powder, minute  brass  cartridge  cases 
not  more  than  l/2  inch  long  being  used 
to  hold  the  explosive 
charge.  The  powder  is 
ignited  by  electricity  just 
as  in  the  case  of  our  real 
battleships  and  the  wir- 
ing is  so  arranged  that 
the  guns  may  be  fired 
individually  or  by  throw- 
ing a  switch  all  ten  may 
be  fired  in  salvo.  One 
of  the  accompanying 
photographs  shows  the 
instantaneous  discharge 
of  both  guns  in  No.  2 
turret,  and  as  can  be 
seen,  the  flash  of  flame 
leaps  a  foot  or  more 
from  the  mouths  of  the 
guns,  the  explosion  mak- 
ing one's  ears  ring.  The 
effect  is  certainly  realis- 
tic in  the  extreme. 

Of  searchlights  the 
North  Dakota  has  eight  and  on  the 
model  these  are  illuminated  with  tiny 
nitrogen-filled  electric  lights  of  great 
power,  the  bulbs,  although  less  than  J4 
inch  in  diameter,  consuming  in  all 
more  than  30  watts.  Highly  polished 
nickelplated  parabolic  reflectors  con- 
centrate all  the  rays  and  give  the  maxi- 
mum result.  In  addition  to  the  search- 
lights there  are.  of  course,  the  regula- 


tion  port   and  starboard    (red  and 
green)  and  masthead  running  lights 
which  are  also  lighted  by  electricity. 
*   Of  lifeboats  and  steam  launches  the 
model  has  the  full  equipment,  carry- 


A  close-up  view  amidships.  The  spool  of  cotton  is  placed  on  the  steam  cutter 
to  give  an  idea  of  its  size 

ing  among  others  one  "56-foot"  and 
one  "40-foot"  steam  cutter.  These 
boats,  as  faithfully  reproduced  to  scale 
as  any  other  item  on  the  model,  are  7 
and  5  inches  long,  respectively,  and  sur- 
prising as  it  may  seem  are  both  driven 
by  steam  generated  by  a  tiny  alcohol 
lamp  under  a  fire-tube  boiler  holding 
less  than  a  teaspoonful  of  water  1 
When  a  full  head  of  steam  is  up,  these 


launches  slip  through  the  water  at  a 
surprisingly  good  clip. 

The  North  Dakota  is  propelled  by 
twin  screws  and  on  the  model  these  are 
revolved  by  six  powerful  electric  motors 
three  to  each  shaft,  the 
current  being  supplied 
by  a  6-volt  storage  bat- 
tery which  also  furnishes 
the  power  for  lighting 
the  searchlights,  revolv- 
ing the  turrets,  firing  the 
guns,  blowing  the  whis- 
tle, etc   The  motors  are 
wired  so  as  to  provide 
three  permanent  speeds 
forward  and  one  on  re- 
verse.    Thus,  at  first 
speed  forward  only  the 
last  motor  on  each  shaft 
receives  power,  the  other 
two  idling.    At  second 
speed  the  last  two  re- 
ceive current  and  the 
other  revolves  idly.  At 
full  speed  ahead  all  six 
motors  drive  the  pro- 
pellers.  On  reverse  just 
as  in  the  case  of  first  speed  forward, 
only  the  last  motor  on  each  shaft  does 
the  work.    The  storage  battery  has 
power  sufficient  to  drive  the  model  \y% 
hours  at  full  speed,  about  three  hours 
at  second  speed  and  nearly  five  hours 
at  first  speed.    With  the  scale-model 
idea  constantly  in  mind,  two  convenient 
air  ventilators  have  been  employed  to 
operate  the  controller  and  reverse  mech- 


Frw  readers  would  believe  that  this  was  the  photograph  of  a  model  if  it  did  not  accompany  this  article 
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anism  for  the  main  driving  motors, 
thus  obviating  the  necessity  of  wheels 
or  levers  passing  through  the  deck  and 
avoiding  in  this  way  the  "top-boat" 
effect  which  these  instantly  give  to  any 
model  on  which  they  are  used  no  mat- 
ter how  well  it  may  in  other  respects  be 
constructed. 


operator  she  executes  circles,  figure- 
eights,  and  other  complicated  ma- 
noeuvres with  a  precision  that  to  an  on- 
looker seems  almost  uncanny. 

The  writer  has  devoted  a  great  deal 
of  thought  to  the  problem  of  radio 
control  for  a  good  many  years,  having 
first  started  it  with  the  idea  of  steering 


u-ill  leave  this  to  the  judgment  of  the  reader:    Does  this  look  like  the  "North 
•  Dakota"  taken  from  Brooklyn  Bridget 


Another  unique  feature  of  the  North 
Dakota  is  that  it  is  provided  with  com- 
plete radio  control,  it  being  possible  to 
steer  the  ship  when  in  the  water  by 
merely  pressing  a  key  on  the  sending 
station  on  shore.  The  response  of  the 
vessel  to  the  wireless  waves  is  well- 
nigh  perfect  and  at  the  will  of  the 


torpedoes  for  the  Navy,  as  long  ago  as 
1904.  This  antedates  the  efforts  of  any 
one  else  along  this  line  so  far  as  he 
knows;  but  his  opinion  is  that  while 
the  idea  works  out  very  satisfactorily 
for  steering  model  ships,  the  wireless- 
controlled  torpedo  as  a  weapon  of  war- 
fare is  a  child  of  the  mind  and  always 
will  be. 


Boiling  Water  in  a  Paper  Bag 

A TRAVELING  salesman  who  had 
some  knowledge  of  physical  laws 
tells  how  he  boiled  water  in  a  paper 
bag  over  a  gas  flame  in  a  small- town 
hotel.  The  paper  is  not  prevented 
from  burning  merely  because  it  is  wet 
as  many  may  believe,  but  because  the 
water  in  the  bag  conducts  the  heat  away 
as  fast  as  it  is  produced,  thereby  pre- 
venting the  paper  from  reaching  the 
kindling  temperature.  The  knowledge 
of  this  simple  fact  helped  the  salesman 
to  provide  himself  with  the  convenience 


of  hot  water  for  shaving.  It  is  sur- 
prising how  often  experimenters  find 
everyday  use  for  their  knowledge  of 
the  sciences. 

Removing  Old  Putty  from 
Windows 

THE  job  of  removing  old  putty  from 
window  panes  is  a  tedious  and 
troublesome  one  that  often  results  in 
a  broken  glass.  If  a  red  hot  iron  is 
used  for  this  purpose,  much  of  the 
trouble  experienced  in  removing  the 
putty  will  be  eliminated  and  the  work 


can  be  accomplished  with  greater  speed. 
The  hot  iron,  which  can  be  an  old  file 
or  a  stove  poker,  is  run  along  the  putty. 
The  heat  will  cause  the  putty  to  crack 
and  drop  off.  In  doing  this,  the  me- 
chanic should  not  touch  the  glass,  as 
the  sudden  change  in  temperature 
would  be  apt  to  crack  it. 

Tricks  in  all  Trades 

YANKEE  ingenuity  is  one  way  of 
describing  the  resourcefulness  of  a 
job  superintendent  in  charge  of  the 
erection  of  a  cotton  mill  for  a  large 
concern  of  Nashua,  N.  H.  It  was 
found  frequently  necessary  to  erect  der- 
ricks to  hoist  materials  to  the  upper 
stories  of  the  structure.  The  new  mill 
stands  in  the  midst  of  an  oak  grove 
and  in  clearing  the  site,  many  of  the 
trees  had  been  left  standing  close  to 
the  building.  Using  their  trunks  as 
part  of  the  derrick  saved  the  time  and 


expense  ordinarily  required  to  erect  a 
mast,  and  as  the  majority  of  the  trees 
had  to  come  out  anyway,  for  the  sake 
of  light,  no  actual  damage  was  done  the 
grove.  A  similar  "stunt"  performed 
some  years  ago  by  an  employee  of  the 
contractor  was  the  shaking  of  empty 
cement  bags  to  recover  the  dust.  This 
simple  trick  reduced  the  cost  per  barrel 
of  cement  by  considerably  more  than 
enough  to  pay  for  the  labor  of  shaking 
and  beating  the  sacks. 

A  Good  Wood  Stain 
A  very  simple  wood  stain  can  be 
made  by  dissolving  bichromate  of 
potassium  in  warm  water  to  form  a 
saturated  solution.  The  solution  is 
then  diluted  with  more  water  and  in 
this  state  the  stain  is  ready  for  ap- 
plication. When  this  stain  is  used  the 
wood  needs  no  rubbing,  as  it  leaves  the 
wood  with  a  beautiful  satin  finish.  This 
is  a  little  kink  worth  knowing. 
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Some  New  Developments  in  Aviation 

How  Governmental  Aid  Encourages  European  Aeronautical  Progress  While  American  Aviation 
Improvements  Depend  Almost  Entirely  Upon  Initiative  of  Individual  Manufacturers 


By  Victor  W.  Page,  M.S.A.E. 


IN  no  other  country  of  prominence 
is  aviation  being  neglected  as  in 
our  own.  We  are  rapidly  losing 
the  prestige  we  gained  by  our  efforts  in 
aviation  development  during  the  World 
War  and  due  to  an 
unexplained  and 
inexcusable  leth- 
argy on  the  part 
of  our  lawmakers, 
we  will  soon  be  in 
a  position  where 
many  of  the  small 
European  coun- 
tries will  have  air 
services  and  equip- 
ment much  su- 
perior to  our  own. 
There  is  every 
argument  for  the 
development  of 
commercial  avia- 
tion as  well  as  the 
military  air  service 
in  this  country 
and  there  is  no 

sound  reason  why  we  should  not  be 
leaders  in  aviation  progress  instead  of 
trailing  behind  countries  that  are  not 
of  the  first  rank. 

Even  in  Germany,  there  is  great 
progress  noted  in  the  post  war  develop- 


ment of  aviation  and  various  craft  are 
being  developed,  ostensibly  for  pas- 
senger and  freight  transport,  that  have 
wicked  possibilities  as  military  air 
craft  if  it  should  be  desired  to  use  them 
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Improved  Spad  Biplane  capable  of  a  speed  of  187  miles  per  hour,  uses  300  horsepower 

Hispono-Sutia  engine 

for  other  than  commercial  work.  In 
England,  France  and  Italy  there  has 
been  a  constant  evolution,  with  govern- 
mental encouragement,  of  aircraft  of 
both  the  heavier-than-air  and  lighter- 
than-air  classes  of  much  greater  capac- 


ity than  any  that  were  used  during  the 
war.  The  leading  European  countries 
are  not  in  any  sense  ideal  fields  for  the 
development  of  commercial  aviation  be- 
cause they  are  limited  in  area  compared 
to  our  country  and 
authorities  concede 
that  long  distances 
are  necessary  t  o 
bring  out  the  ad- 
vantages of  the 
new  rapid  aerial 
transport  over  the 
older  methods  of 
fast  rail  transpor- 
tation. 

To  date,  there 
has  been  no  defin- 
ite plan  formulated 
for  aerial  develop- 
ment in  this  coun- 
try that  has  met 
with  the  approval 
of  the  lawmakers. 
The  American  air- 
craft industry, 
which  was  in  such 
a  flourishing  condition  a  year  ago  and 
which  promised  so  much  for  the  future 
has  dwindled  so  that  even  our  leading 
constructors  are  working  with  skeleton 
organizations  and  many  have  closed 
down  their  plants  entirely.  The  neglect 


r 
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Recent  aircraft  development  in  Germany  is  exemplified  by  the  dirigible  balloon,  "Bodensee,"  and  a  four-engine  giant  biplane,  both  used 

commercially  for  passenger  transport 
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to  provide  a  practical  working  plan  that 
would  encourage  private  capital  in  the 
development  of  airplanes  or  dirigibles 
suitable  for  commercial  or  military 
purposes,  if  continued  another  year 
will  result  in  having  our  country  with- 
out any  aircraft  protection  to  speak  of. 
Prompt  action  is  necessary  to  save  the 
situation  and  it  is  hoped  by  all  who 
have  the  interests  of  our  country  at 
heart  that  a  definite  plan  of  centralized 
aviation  control  under  competent  tech- 
nical and  business  executives  will  be 
soon  adopted  that  can  co-ordinate  the 
various  aviation  activities  of  the  Army, 
Navy,  Post  Office  Department  and  civ- 
ilians to  secure  the  good  that  always 
comes  from  intelligently  directed  co- 
operative effort 

In  European  countries,  the  value  of 
aircraft  for  offensive  and  defensive  op- 
erations in  military  work  is  so  well  rec- 

A  German  all-metal  monoplane,  said  to  have 
accommodations  for  six  passengers 


safety  in  landing.  The  machine  can 
carry  a  pilot  and  three  passengers  in 
a  special  nacelle  carried  between  the 
wings.  They  have  also  developed  a 
giant  four-motored  Bleriot  biplane, 
that,   as   accompanying  illustrations 


has  been  recently  flown  in  this  country. 

The  Germans  are  also  developing 
all  metal  airplanes,  the  latest  craft  of 
this  type  is  a  monoplane  capable  of 
carrying  six  passengers.  This  is  made 
entirely  of  metal,  even  the  wing  struc- 


ognized  that  every  effort  is  being  made 
to  assist  aircraft  development  not  only 
by  keeping  active  the  aerial  activities 
of  the  army  and  navy  air  services  but 
also  in  the  establishment  of  aerial  mail, 
express  and  passenger  carrying  services, 
and  encouraging  civilian  aviation  by 
allowing  fliers  not  connected  with  the 
army  and  navy  to  use  the  facilities  of 
the  military  airdromes. 

Let  us  review  what  is  being  accom- 
plished abroad  by  this  policy  of  encour- 
aging the  aviation  industry.  The 
French  have  developed  a  modified 
Spad  biplane  that  has  attained  a  rec- 
ord breaking  speed  of  187  miles  per 
hour  in  a  straight  flight  and  this  was 
accomplished  with  only  300  horse 
power.  They  have  also  adapted  a 
well-known  pusher  type  biplane  for 
commercial  use  by  providing  a  special 
landing   gear   that   gives  maximum 


show,  towers  above  the  normal  sized 
airplane  as  an  ocean  liner  overshadows 
a  tug.  This  has  a  capacity  for  26  pas- 
sengers in  a  specially  designed  and 
strongly  built  fuselage  of  exceptionally 
good  aerodynamic  properties.  The  four 
engines  aggregate  1,000  horse  power 
and  the  plane  will  fly  well  with  any  two 
of  them. 

The  Germans  have  also  been  active 
in  developing  passenger  carrying  air- 
craft of  the  two  main  classes.  The  re- 
production of  the  photograph  herewith 
was  taken  at  an  aviation  field  outside 
of  Berlin  and  shows  the  passenger 
carrying  dirigible  "Bodensee"  manceuv- 
ering  above  a  large  four-motored  bi- 
plane also  designed  for  passenger  carry- 
ing. This  machine  has  many  of  the 
characteristics  of  the  Super  Handley- 
Page,  which  is  used  in  England  for 
passenger  carrying  purposes  and  which 


French  pusher  biplane  with  special  landing 
gear  to  prevent  nosing  over  in  landing 

ture  being  composed  of  duralumin 
cantilever  beams  and  ribs  of  the  same 
material  surfaced  with  corrugated 
sheet  aluminum  of  very  light  gauge. 
The  fuselage  has  pressed  steel  long- 
erons and  stamped  metal  compression 
members,  and  the  machine  is  not  only 
fireproof  but  is  said  to  be  much  stronger 
than  those  of  conventional  wood  and 
fabric  construction.  While  no  engineer- 
ing details  are  given  it  is  probable  that 
this  machine  is  a  development  of  the 
Fokker- Junkers  biplane  which  the 
writer  examined  while  in  Belgium  at  a 
German  airdrome  that  had  been  cap- 
tured by  the  American  forces.  These 
machines  were  slow  fliers  and  were  in- 
tended for  trench  "strafing"  with  ma- 
chine gun  armament  and  had  armored 
pilots  and  observers  compartments. 
They  were  very  strongly  built  and  the 
corrugated  metal  used  in  surfacing  the 
wings  and  fuselage  was  about  .016  inch 
thick  with  the  corrugations  parallel  to 
the  line  of  flight.  The  armor  was  of 
hardened  alloy  steel  5  millimeters  thick. 
It  is  evident  mat  eliminating  the  armor 
and  armament  and  simplifying  the  ma- 
chine by  making  it  a  monoplane  in- 
stead of  a  double  surfaced  craft  will 
greatly  increase  its  aerodynamical  effi- 
ciency and  make  it  possible  to  carry 
passengers  without  increasing  the  en- 
gine power  used  in  the  war  craft. 

A  point  that  is  evidently  lost  sight 
of  by  our  lawmakers  is  that  it  is  easier 
to  transform  commercial  aircraft  types 
to  military  use  than  to  employ  strictly 
military  machines  for  commerce.  The 
large  passenger  carrying  planes  can  be 
easily  made  into  bombers,  the  passen- 
ger weight  being  replaced  by  its  equiv- 
alent in  bombs  and  bomb  racks;  the 
fast  mail  plane  can  be  changed  to  a 
reconnaissance  machine  or  two-seat 
fighter;  the  sporting  single  seater  can 
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be  used  as  a  fast  scout.  The  passenger 
carrying  dirigible  of  peace  times  be- 
comes a  naval  scout  or  bomber  of  ter- 
rible destructive  possibilities  in  times 
of  war.  The  country  that  has  the  best 
commercial  air  service  in  peace  times  is 


and  streamline  bracing  wire  has  been 
accepted  as  a  safe  proposition.  In 
some  airplanes,  especially  those  in- 
tended for  high  speeds,  a  single  strut 
of  the  modified  "K"  form  is  used  for 
interplane  separation  and  great  care  is 
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Side  view  of  giant  Bleriot  biplane,  showing  its  she  compared  to  that  of  a  scout  plane. 
Note  body  design,  which  has  excellent  streamline  form 


best  prepared  for  its  aerial  defense  if 
attacked  and  has  a  big  advantage  if  it 
is  the  aggressor. 

If  one  compares  the  modem  airplane 
with  the  types  of  five  years  ago,  but  lit- 
tle exterior  change  is  noticed.  There 
has  been  a  great  improvement  in  mat- 
ters of  detail  refinement,  however,  and 
many  structural  changes  have  taken 
place  that  are  not  apparent  without 
close  study.  Considering  changes  which 
affect  aerodynamical  efficiency  we  find 
much  better  body  or  fuselage  forms 
which  greatly  reduce  resistance.  Bet- 
ter wing  sections  with  high  lift  and  re- 
duced drift  have  been  evolved.  The 
framework  of  wings  has  been  improved 


taken,  as  can  be  seen  by  illustration  of 
the  modified  Spad  biplane,  to  stream- 
line the  points  of  attachment  where  the 
strut  ends  and  wing  frames  join. 

Struts  are  now  made  of  steel  or 
duralumin  and  we  have  learned  that 
spruce  is  not  the  only  material  that 
can  be  employed  for  this  purpose. 
Steel  struts  do  not  reduce  weight  ap- 
preciably but  they  can  be  made  of 
smaller  section  without  sacrificing 
strength  and  thus  cut  down  head  re- 
sistance. Steel  spars  can  be  made  of 
drawn  tubing  or  can  be  built  up  of  two 
stamped  halves  welded  together  if  they 
are  to  be  of  varying  section  at  different 
points  as  the  wood  struts  are.  Speci- 


fications have  been  changed  so  built- 
up-spars  may  be  used  as  tests  have- 
been  shown  that  some  of  the  newer 
methods  of  building  them  up  gives 
strength  equal  to  solid  spars  with  less- 
weight  and  also  enables  the  builders  to 
use  wood  that  might  otherwise  be  re- 
jected. 

Materials  have  been  studied  and  ex- 
perience has  shown  that  cotton  is  good, 
as  a  wing  covering  if  properly  woven 
and  that  it  is  as  strong  and  durable  as 
linen.    Veneer  has  been  utilized  in  the 
fuselage  and  as  rib  webs  and  has  also 
*  been  used  in  spars.    Abroad,  wings  of 
very  high  speed  machines  have  been 
covered  on  the  top  surface  almost  to  the 
rear  spar  with  veneer.    An  increasing, 
use  of  stamped  steel  fittings  is  noticed 
and  most  of  these  are  designed  to  be 
clamped  in  place  without  piercing  the 
important  structural  parts  with  bolt 
holes.    Fireproof   dope   and  fabrics 
have  also  been  developed  as  a  result  of 
the  war. 

Engines  have  increased  in  capacity 
and  have  become  less  in  weight  per 
horse  power  and  now  we  have  engines 
of  750  horse  power  in  one  unit  with  a 
weight  of  2  pounds  per  horse  power. 
Air-cooled  engines  are  now  accepted  as 
practical  and  efficient.  Light  weight 
engine  starters  of  various  forms  are 
employed,  some  working  on  electrical 
principles,  others  on  air  pressure. 
Carburetor  stacks  and  safety  screens 
have  reduced  the  fire  risk.  Mufflers 
that  silence  the  engine  without  offering 
too  much  back  pressure  are  also  ob- 
tainable. The  successful  use  of  the  su- 
percharger for  high  flying  is  also  a  re- 
cent development. 

The  greatest  aid  to  navigation  of 
passenger  carrying  craft  has  un- 
doubtedly been  the  radio-direction 
finder  and  places  the  pilot  in  a  posi- 
tion to  defy  fog  or  clouds  and  makes 
it  possible  for  him  to  reach  his  destina- 
tion. Then  again,  we  have  the  turn 
indicator  which  is  a  very  simple  instru- 
ment that  will  give  a  positive  indica- 
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Front  view  of  Bleriot  four-motored  biplane,  showing  location  of  power  plants  and  comparing  its  great  spread  with  two  typical  single- 
seater  scout  planes 
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tion  of  any  tendency  to  turn.  It  is 
possible,  therefore,  to  fly  a  straight 
-course  by  using  the  compass  and  turn 
indicator  together.  The  radio  direc- 
tion finder  will  warn  the  pilot  of  drift 
so  one  can  well  believe  that  the  problem 
of  navigation  regardless  of  weather 
conditions,  providing  it  is  possible  to 
fly  at  all,  seems  to  be  solved.  Then  we 
have  the  interphone,  which  permits 
communication  between  the  pilot  and 
passenger  and  a  dual  control  release 
that  will  be  of  great  value  in  instruc- 
tion work  because  it  gives  the  teacher 
absolute  control  in  case  of  the  student 
"running  out  of  knowledge"  as  the 
army  expresion  has  it,  at  the  wrong 
moment 

This  progress  cannot  be  continued 
without  building  airplanes  or  dirigibles 
to  try  out  new  ideas  with  and  keeping 
sufficient  men  trained  to  fly  and  take 
care  of  them.  Laboratory  work  must 
be  continued  and  designs  must  be 
worked  out  so  new  aircraft  can  be  con- 
structed. This  work  should  be  carried 
on  under  Government  supervision  and 
supported  by  its  funds  until  an  in- 
dustry is  created  that  is  self-supporting. 
It  is  only  by  a  slow  process  of  evolution 
that  one  can  improve  mechanical  things 
and  if  done  gradually,  the  expenditures 
are  very  much  less  than  is  the  case 
when  an  emergency  arises  and  billions 
of  dollars  are  wasted  because  several 
years  of  normal  development  must  be 
crowded  in  a  few  months  of  feverish 
activity  in  endeavoring  to  catch  up  with 
the  times. 

A  definite,  well  planned  aviation  pol- 
icy is  needed  in  this  country  because 
it  is  only  by  this  means  that  the  avia- 
tion industry  can  survive  and  the  Gov- 
ernment be  assured  of  an  adequate  sup- 
ply of  up-to-date  aircraft  when  needed. 
Commercial  aviation  should  be  encour- 
aged and  every  possible  Government 
aid  extended  to  the  courageous  pioneers 
of  a  new  era  of  transportation. 


New  Bristol  Motor 

Experts  who  witnessed  a  flight  by 
the  latest  Bristol  fighter  made  recently 
at  Filton,  England,  were  impressed 
with  the  performance  of  both  plane 
and  engine  The  machine  was  de- 
signed both  for  fighting  and  bombing. 
The  engine  develops  450  hp.  with  9 
air-cooled  cylinders,  and  a  weight  of 
636  lbs.  The  machine  is  built  to  fly 
at  a  maximum  speed  of  about  150 
m.p.h.  A  patented  air  cooling  system 
does  away  with  weight  and  attendant 
troubles  of  water.  It  has  been  ap- 
proved by  the  British  Air  Control 
Board  and  adopted  by  large  airplane 
firms  and  is  said  to  cool  satisfactorily 
even  on  extended  flights.  The  weight- 
horsepower  ratio  is  1.41  pounds  per 
brake  horsepower,  a  very  good  figure 
and  somewhat  lower  than  has  been 
achieved  to  date  in  engines  of  this 
power. 


Shop -Made  Oil  Filler 

By  Thos.  W.  Poppe 

IN  the  modern  gasoline  motor  man- 
ufactory each  and  every  minute 
must  be  used  to  speed  up  and  then  keep 
up  the  speed  at  which  the  motors  travel 
from  the  time  the  rough  cylinder  block 
casting  goes  to  meet  the  rapidly  re- 
volving cutters  of  the  milling  machine 
until  they  are  crated  and  placed  upon 
the  platform  ready  for  shipment. 

In  a  most  recent  installation  of  a 
works  of  the  above  nature  the  motor 
parts  found  their  way  to  the  assembly 
line  and  lost  their  individuality  by  be- 
coming a  part  of  what  would  soon  be  a 
power  plant  for  some  automobile  with 
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Shop-made  oU  filler 

surprising  speed  and  sureness.  But  the 
assembled  motors  were  held  up  just  be- 
fore going  on  the  gasoline  test  blocks 
where  they  were  run  under  their  own 
power  as  a  final  test.  Investigation 
showed  that  the  cause  of  delay  was  a 
very  inefficient  method  of  filling  the 
lower  crankcase  with  lubricating  oil. 

The  problem  of  filling  the  lower  case 
with  oil  was  put  up  to  the  writer  for 
solution,  which  must  be  rapid  and  sure 
as  the  delay  was  proving  costly.  After 
some  thought  the  following  device  was 
constructed  and  upon  trial  proved  very 
satisfactory. 

A  piece  of  4-inch  wrought  iron  pipe 
24  inches  long  was  threaded  on  each 
end.  To  each  end  was  screwed  a  pipe 
cap.  The  cap  on  the  top  was  drilled 
and  tapped  centraly  for  one-inch  pipe. 


The  bottom  cap  was  drilled  and  tapped 
for  lj^-inch  pipe-  The  top  cap  was 
connected  through  one-inch  pipe  to  the 
source  from  whence -the  oil  came  and 
the  botom  cap  became  the  outlet. 

To  obtain  quick  action  ordinary  lever 
valves  or  stop-cocks  were  placed  as 
shown  in  cut,  and  the  lever  handles 
connected  together  by  a  half-inch  round 
iron  rod.  This  permitted  a  single 
downward  pull  to  operate  the  lower^ 
valve  and  close  the  upper  one.  A  strong 
spring  placed  at  the  top  of  the  rod  as 
shown  in  diagram  automatically  re- 
versed the  operation  and  insured  the  oil 
receptacle  being  ready  for  the  next 
motor. 

The' oil  was  pumped  through  the  one- 
inch  supply  line  into  the  oil  receptacle. 
This  caused  a  compressing  action,  the 
lower  valve  was  opened,  this  compres- 
sion forced  the  necessary  amount  of  oil 
into  the  lower  case  of  the  motor  in  a 
minimum  amount  of  time.  A  compres- 
sion chamber  placed  on  the  top  of  the 
oil  receptacle  later  improved  the  action 
of  the  oil  filler,  as  we  termed  it,  to  such 
a  degree  that  the  hold-up  of  motors  at 
this  particular  point  ceased. 


Antidotes  for  Poisons 

SULPHURIC,  nitric,  hydrochloric, 
or  glacial  acetic  acids  require 
magnesia,  chalk,  whiting,  lime 
water  or  carbonate  of  soda  adminis- 
tered, stirred  up  with  water. 

Caustic  alkalies  require  vinegar  or 
the  juice  of  an  acid  fruit  or  extremely 
dilute  acetic,  citric,  or  tartaric  acids. 

Arsenic  —  Freshly  made  hydrated 
ferric  oxide  with  magnesia. 

Copper — White  of  egg  mixed  with 
water  and  plenty  of  milk. 

Cyanides — Freshly  precipitated  per- 
oxide of  iron  with  potassium  carbonate, 
coldest  water  poured  over  head  and 
down  spine. 

Lead — A  very  dilute  solution  of  sul- 
phuric acid. 

Mercury — White  of  egg  mixed  with 
milk,  the  white  of  one  egg  to  each  four 
grains  of  mecury  chloride  taken. 

Oxalic  acid  and  oxalates — Lime 
water  or  chalk  may  be  used,  but  alka- 
line carbonates  must  not  be  used. 

Silver  Nitrate — Common  salt  in  solu- 
tion. 

Zinc  salts — Warm  barley  water  may 
be  taken. 

In  all  above  cases  the  application  of 
special  remedy  must  be  preceded  by  the 
use  of  strong  emetics,  except  in  strong 
acids,  when  water  should  be  taken  to 
dilute  acids  before  inducing  the  vomit- 
ing. 

For  burns  and  scalds,  around  the 
plating  room  and  elsewhere,  wet  the 
part  with  cold  water,  and  sprinkle  with 
bicarbonate  of  soda  (baking  soda) ;  the 
relief  is  instantaneous  and  permanent. 
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A  Powerful  Electric 
Locomotive 

ONE  of  the  most  powerful  electric 
locomotives  in  the  world  has  re- 
cently been  tested  at  Erie,  Pa.,  where  it 
was  made  in  the  shops  of  the  General 
Electric  Company.  This  giant  locomo- 
tive takes  its  current  from  a  3000-volt 
source.  The  current  is  fed  to  fourteen 
direct-current  motors  which  are  placed 
upon  as  many  axles.  The  motors  are 
directly  connected.  Tests  have  shown 
that  a  gearless  locomotive  operates  at 

10  per  cent  higher  efficiency,  when 
travelling  beyond  50  miles  per  hour, 
than  those  that  receive  their  power 
through  a  train  qf  gears  from  the  driv- 
ing motor.  The  aggregate  horsepower 
of  all  the  motors  carried  by  the  new 
locomotive  is  3240. 

This  locomotive,  which  was  designed 
especially  for  the  Chicago,  Milwaukee 
and  St.  Paul  Railroad,  is  to  be  used  on, 
a  new  branch  of  the  system  to  handle 
a  12-car  train  of  960  tons  against  a  2 
per  cent,  grade  at  a  speed  of  25  miles 
per  hour.  A  center  cab  is  provided  in 
which  is  placed  the  heating  equipment. 

011  is  used  for  the  heating  fuel  and  a 
motor  driven  blower  is  included  in  the 
system  for  forced  draught. 

In  testing  this  locomotive  on  the  four- 
mile  stretch  of  track  at  the  plant  of  the 
General  Electric  Company,  two  large 
Atlantic  type  New  York  Central  engines 
were  used.  These  engines  were  coupled 
together  and  used  to  push  the  big  elec- 
tric locomotive.  When  the  steam  en- 
gines had  started  to  move  the  big  elec- 
tric locomotive,  current  was  slowly 
turned  into  its  fourteen  motors.  The 
two  great  steam  engines  accepted  the 
challenge  and  they  were  soon  straining 
every  part  and  puffing  loudly  with  their 
throttles  wide  open  to  overcome  the  ter- 
rific "push"  of  their  rival.  Slowly,  but 
very  surely,  as  the  resistance  was  taken 
out  of  the  motor  circuits,  the  new  giant 
started  to  push  the  steam  engines  in  the 
opposite  direction  despite  their  protests. 
With  the  drivers  sliding  around  help- 
lessly on  the  rails,  the  steam  engines 
were  forced  gradually  back. 

This  new  electric  locomotive  is  so 
designed  that  its  motors  can  be  used  as 
dynamos.  In  this  way  current  can  be 
generated  and  sent  back  to  the  power 
house  as  the  engine  is  coasting  down 
grade.  On  the  line  that  these  locomo- 
tives are  to  be  used,  there  are  many 
miles  of  continuous  grade  and  the  use 
of  the  motors  as  dynamos  helps  to  pull 
locomotives  up  on  the  opposite  rail. 


AVERY  interesting  type  of  quadrant 
electrometer  has  recently  been 
brought  out  for  making  measurements 
of  very  small  current  or  electrostatic  po- 
tentials. It  is  becoming  a  greatly 
favored  instrument  in  connection  with 


A  New  Quadrant  Electrometer    Compton,  both  of  Princeton  University. 

The  complete  electrical  system  is  made 
very  much  smaller  than  the  popular 
Dolezalek  design.  The  number  of  parts 
is  materially  reduced  and  one  set  of  in- 
sulated leads  are  used.  Very  high  sen- 
sitivity is  obtained  from  the  electro 
static  control  nearly  neutralizing  the 
restored  torque  of  the  suspension. 

The  construction  of  the  instrument  is 
very  noteworthy.  The  needle  and  plane 
mirror  comprise  one  unit  and  the  quartz 
fibre  suspension  the  other.  The  needle 
is  of  aluminum  leaf  and  is  made 
slightly  unsymmetrical  in  its  relation  to 
the  quadrants.  The  degree  of  dissym- 
metry can  be  changed  from  the  outside 
of  the  case  to  suit  various  conditions. 

Notable  Export  Shipment  of 
Electric  Furnace  Equipment 

ELECTRICAL  equipment  for  twen- 
ty electric  furnaces  which,  when 
placed  in  operation  will  comprise  the 
largest  electric  furnace  installation  ever 
made,  is  now  being  shipped  from  the 
United  States  to  the  Glomfjord  Smelt- 
verk  Company  of  Glomfjord,  Norway. 

The  apparatus  was  made  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  and  is  divided  into  units, 
each  unit  comprising  the  equipment  for 
one  furnace.  Each  6f  the  twenty  units 
includes  a  1300-k.v.a.,  single-phase, 
main-power  transformer;  a  26.2-k.v.a. 
series  transformer,  a  26.2  k.v.a.  induc- 
tion regulator,  an  automatic  selector 
switch,  a  transformer  switch  and  a  two- 
panel  separately  mounted  switchboard 
for  the  control  of  the  elecrical  appa- 
ratus. Sixteen  thousand  two  hundred 
gallons  of  oil  for  insulating  and  cooling 
the  transformers  and  regulators  are  a 
part  of  the  shipment. 

The  general  scheme  of  connections  is 
such  that  the  voltage  variation  necessary 
to  the  heat  regulation  of  the  furnace  is 
accomplished  by  changing  taps  on  the 
high  voltage  winding  of  the  main  power 
transformer.  A  portion  of  the  winding 
which  is  proportional  to  the  amount  of 
voltage  control  desired  is  provided  with 
taps  in  a  number  of  equal  steps. 
Switches  and  induction  regulator  oper- 
ate together  to  automatically  change 
connections  on  the  high  tension  wind- 
ing and  to  provide  voltage  control  on 
each  step.  In  this  scheme  the  capacity 
of  the  regulator  need  be  sufficient  to 
control  only  the  voltage  of  one  step  on 
the  tap  winding,  thus  sustaining  a  high 
power  factor  and  at  the  same  time  pro- 
viding a  voltage  control  which  is  equiva- 
to  an  infinite  number  of  steps. 


the  measurement  of  electronic  and  radio 
activity  research.  It  is  also  used  to 
measure  watts,  volts  or  amperes  in 
direct  current  and  for  a  wide  range  of 
frequency  in  alternating  current. 

The  instrument  can  also  be  used  for 
the  comparison  of  small  capacities  for 
the  determination  of  dielectric  con- 
stants, losses  and  other  characteristics. 

This  electrometer  can  be  used  where 


it  is  desired  to  make  measurements  and 
determinations  with  almost  absolute 
elimination  of  electro-magnetic  effects 
in  the  detector  or  measuring  instrument. 

The  electrometer  was  designed  by  Dr. 
Karl  T.  Compton  and  Dr.  Arthur  H. 
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Testing  Incandescent  Lamps 

DURING  the  past  year  about 
five  million  incandescent  bulbs 
were  offered  to  the  government  pur- 
chasing authorities.  Out  of  this  num- 
ber 1 2  per  cent,  or  600,000  lamps  were 
rejected  in  the  initial  inspection  at  the 
factory.  This  inspection  covers  all  the 
mechanical  qualities  of  the  lamp  and 
their  rating  in  regard  to  power  consump- 
tion and  efficiency.  Samples  were  also 
selected  for  the  burning  or  life  tests. 
Three  thousand  five  hundred  lamps 
were  subjected  to  this  test,  and  with  few 
exceptions  both  the  vacuum  and  gas- 
filled  lamps  showed  a  life  considerably 
in  excess  of  1 ,000  hours. 


A  New  Wire  Holder 

AN  American  manufacturing  con- 
_£  \  cem  which  produces  electrical 
equipment  has  just  introduced  to  the 
trade  a  new  wire  holder,  which  is  noth- 
ing more  than  a  metal  strip  carrying  one 
or  more  porcelain  insulators.  The  por- 
celain members  have  a  hole  through 
them  for  holding  the  wires.  The  metal 
strips  are  screwed  or  nailed  to  the  wall 
and  the  wires  pass  through  the  porcelain 
insulators.  This  little  device  will  add 
greatly  in  reducing  electric  insulation 
to  a  purely  mechanical  job.  The  wire 
holders  are  said  to  be  made  at  less  cost 
than  the  more  inconvenient  type,  are 
stronger,  save  tire  wires  and  turn  out  to 
be  safer  than  the  usual  methods. 


A  Small  D.C..  Motor  with 
Splash-Proof  Feature 

A SMALL  direct-current  motor  in- 
corporating a  splash-proof  hous- 
ing of  unique  design  which  completely 
protects  the  winding  and  all  live  parts 
from  splashing  water  or  accidental  con- 
tact is  proving  popular  for  light  domes- 
tic and  industrial  purposes. 

Made  by  the  Westinghouse  Electric 
&  Manufacturing  Company,  it  is  known 
as  the  CDH  type  and  is  built  in  % 
and  J4  horsepower  sizes. 

The  large  commutators  and  box  type 
brush-holders  with  large  brush  area 
make  these  motors  particularly  well 
adapted  for  operation  from  the  low- 
voltage  storage  battery  plants  now  be- 
ing installed  in  great  numbers  on  farms 
and  in  suburban  residences.  Motors 
wound  for  thirty-two  volts  are  in  great 
demand  in  rural  communities  for  appli- 
cation to  house  pumps,  washing  ma- 
chines, cream  separators  and  similar 
machines. 

Also,  a  wide  field  of  application  for 
motors  of  this  type,  wound  for  115  and 
230  volts,  comprises  light  labor-saving 
machines  used  in  homes,  offices,  stores, 
manufacturing  plants,  etc.  They  are 
interchangeable     mechanically  with 


alternating-current  motors  of  similar 
ratings,  and  therefore  appeal  strongly 
to  the  manufacturer  of  motor-driven  de- 
vices.     Their    splash-proof  feature 


makes  them  especially  adapted  to  use 
on  washing  machines. 

The  frame  consists  of  a  seamless 
forged  steel  ring  to  which  the  cast-iron 
foot  and  end  brackets  are  bolted.  The 
pole  pieces  are  bolted  to  the  steel  ring, 
thereby  permitting  the  use  of  form- 
wound  field  coils,  easily  replaced  in 
case  of  injury. 

The  motors  are  light  in  weight,  com- 
pact, sturdy  and  uniform  in  perform- 
ance. 


Extending  Railroad 
Electrification 

THE  Chicago,  Milwaukee  &  St. 
Paul  Railroad  has  recently  turned 
on  current  in  another  110-mile 
section  of  its  main  line,  reaching 
from  Othello  to  Cle  Elum,  Wash- 
ington. It  is  stated  that  by  Jan- 
uary 1  the  remaining  135-mile  stretch 
of  the  road  from  Harlotown,  Mont., 
to  Seattle,  will  be  completely  elec- 
trified. This  makes  the  complete 
electrified  lines  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railroad  aggregate 
885  miles.  The  last  stretch,  which  cov- 
ers, 135  miles,  will  cost  about  nine 
million  dollars. 


A  New  Safety  Push  Button 
Panel 

IN  order  to  provide  a  safety  lighting 
panel  of  small  capacity  for  apart- 
ment houses,  residences,  etc.,  a  new 
push  button  has  recently  been  developed 
by  a  large  manufacturer. 


These  panels  are  made  up  of  push 
buttons  and  plug  fuses,  and  all  parts 
accessible  are  electrically  dead,  so  that 


the  operator  is  in  no  danger  of  getting 
a  shock  in  turning  the  lights  on  or  off. 
Each  pair  of  buttons  with  their  fuses 
constitutes  a  unit  and  should  a  switch 
become  damaged,  all  that  is  necessary  is 
to  remove  the  switch  cover  section  and 
unscrew  the  defective  part,  without  dis- 
connecting any  wires,  exposing  other 
switches  or  removing  the  panel  from  the 
box. 

By  reason  of  its  construction,  this 
panel  is  the  narrowest  safety  panel  on 
the  market  and  the  only  one  of  its  ca- 
pacity that  can  be  furnished  with  a 
safety-type  main  switch  if  desired. 

These  panels  are  made  for  two  or 
three-wire  systems,  and  for  from  two  to 
thirty-two  branch  circuits.  The  ca- 
pacity of  the  main  ranges  from  30  to 
200  amperes,  125  volts,  and  the  capac- 
ity of  each  branch  circuit  is  ten  amperes- 


Petroleum  Located  Electrically 

THE  Electrical  Review  recently 
published  an  article  outlining  the 
work  of  Eugene  Elkins,  an  inventor, 
who  has  produced  apparatus  with 
which  natural  sources  of  petroleum 
can  be  discovered.  Mr.  Elkins  de- 
scribes his  apparatus  and  its  operation 
in  the  following  manner: 

"The  system  consists  in  forming  an 
electrical  circuit  through  the  earth  by 
dropping  an  insulated  wire  to  the  bot- 
tom of  a  dry  water  hole,  valley  or  in- 
dentation and  placing  a  series  of  bat- 
teries on  top  of  the  earth,  to  the  positive 
pole  of  which  is  attached  a  land  wire. 
This  land  wire  is  then  taken  out  over 
the  field  in  any  direction  and  for  any 
distance,  and  all  of  the  intermediate 
territory  is  combined '  thoroughly  with 
electric  currents  flowing  from  the 
anode  or  positive  pole  to  the  cathode 
or  negative  pole.  The  earth  being  sim- 
ply a  huge  inverted  magnet,  the  electric 
currents  travel  from  one  to  the  other  of 
the  charged  poles  by  the  path  of  least 
resistance,  much  as  does  the  return  cur- 
rent of  the  telegraph  system  through  its 
ground  wires  to  the  point  of  origin. 

"Oil  and  its  constituent  components 
being  the  only  minerals  in  the  earth 
through  which  electricity  cannot  pass,  it 
therefore  follows  that  an  oil  pool  in  the 
path  of  the  electric  currents  mentioned 
will  offer  a  great  resistance  to  the  said 
currents;  and  we  register  these  resist- 
ances on  an  extremely  delicate  meter  in 
the  hands  of  the  operator  on  the  surface 
of  the  earth." 

Many  •  different  plans  for  locating 
mineral  deposits  electrically  have  been 
proposed  during  the  past  twenty-five 
years.  Some  of  them  have*  been  practi- 
cal and  some  have  not.  A  number  of 
different  systems  working  on  the  same 
principle  as  that  outlined  above  have 
been  proposed,  but  not  one  of  them  has 
been  developed  to  a  point  where  it  could 
be  applied  in  a  commercial  way. 
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The  Everyday  Engineering  Workshop  Contest 


The  thinners  of  the  Third  Prize 


THE  photographs  of  the  shops 
shown  on  this  page  belong  to  H. 
E.  Bitner  of  Harrisburg,  Penn., 
and  S.  C.  Swanson,  Secretary  of  the 
Chicago  Society  of  Model  Engineers, 
Chicago,  111.  The  judges  of  the  shop 
contest  found  it  difficult  to  choose  be- 
tween two  shops, 'and  it  was  therefore 


What  Is  in  It  and  How  I  Use  It." 

Mr.  H.  E.  Bitner  describes  his  shop 
as  follows : 

A  part  of  the  equipment  consists  of 
a  bench  lathe  with  back  gears  giving 
four  speeds  (gears  fitted  by  myself), 
6  in.  face  plate,  3  in.  jaw  chuck  with 
inside  and  outside  jaw,  slide  rest,  and  a 


shaft  being  turned  for  the  refrigerating 
outfit  described  -in  Everyday  Engi- 
neering Magazine.  Cylinder,  piston, 
connecting  rod  and  both  halves  of  the 
crank  case  are  shown  on  table.  On  the 
table  also  is  shown  a  }&  h.p.  water 
motor.  Back  of  the  bench  drill  is  a 
casting  for  an  A.  C.  rectifier  just  start- 


The  shop  of  H.  E.  Bitner  of  Philadelphia,  Pa. 


Two  views  of  the  shop  owned  by  Mr.  S.  C.  Swanson,  who  is  Secre  tary  of  the  Chicago  Society  of  Model  Engineers 


decided  to  award  both  contestants  the 
third  prize. 

The  Editor  of  Everyday  Engineer- 
ing has  decided  to  publish  the  remain- 
der of  the  photographs  that  were  re- 
ceived under  a  new  department  to  be 
called  "Our  Readers'  Shops."  If 
enough  photographs  can  be  obtained 
this  department  will  be  a  permanent 
feature  of  "Everyday."  Readers  who 
care  to  send  in  a  short  description  of 
their  shops  together  with  a  photograph 
will  be  paid  for  their  trouble  when  the 
description  is  published.  All  matter  of 
this  nature  will  be  paid  for  at  space 
rate.  In  describing  the  shop,  the  gen- 
eral theme  to  be  followed  is  "My  Shop: 


34  h.p.  A.  C.  motor  which  also  drives 
a  4  in.  grinding  wheel.  A  61  V.  6  Amp. 
generator  is  directly  connected  to  the 
motor  used  for  charging  storage  battery 
and  supplying  D.  C.  to  the  switchboard. 
The  bench  drill  has  a  round  table  and 
vise,  a  3  in.  vise  and  hand  drill  com- 
plete the  main  part.  I  also  have  taps 
and  dies  from  size  4  to  in.  hack- 
saw, trimmers,  shears  and  many  small 
tools.  Switchboard  has  6-V.  D.  C. 
3J^-6-8-10  volts  A.  C.  used  in  operat- 
ing small  motors,  coils  and  lamps; 
switchboard  has  A.  C.  and  D.  C.  am- 
meters and  double  throw  switch  gives 
either  A.  C.  or  D.  C.  to  one  pair  of 
binding  posts.   In  the  lathe  is  a  crank- 


ing construction.  The  microscope  is  25 
dia.  The  Tesla  coil  is  home  made  and 
gives  \]/2  in.  spark.  On  top  of  the  shelf 
is  a  complete  enlarging  printing  and 
developing  outfit.  The  chemical  outfit 
has  60  chemicals  and  apparatus.  I  use 
a  Bunsen  burner  to  melt  babbit  for 
pouring  bearings.  My  shop  is  used  as 
a  hobby  to  build  models  that  work  and 
make  experiments  in  chemicals  to  teach 
myself  and  pass  pleasant  evenings." 

Mr.  S.  C.  Swanson,  who  is  a  well- 
seasoned  model  engineer  of  the  A  class 
variety,  sent  in  the  following  descrip- 
tion of  his  shop: 

"I  wish  our  Editor  had  made  the  sub- 
ject, 'What  Is  My  Workshop?'  as  I 
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would  then  have  had  more  latitude  in 
my  choice  of  material,  as  it  is  not  nat- 
ural to  think  of  my  shop  as  merely  an 
assemblage  of  'such-and-such'  tools,  for 
a  certain  purpose.  Furthermore,  our 
Editor  has  evidently  not  taken  into  con- 
sideration the  fact  that  some  of  our 
shops  are  mere  two-by-fours'  and  con- 
sequently require  more  than  one  photo 
to  properly  illustrate. 

My  shop  is  located  in  a  dry  base- 
ment halfway  in  the  ground  with  fan- 
light from  two  windows.  Directly  in 
front  of  the  .brightest  window  is  the 
lathe,  a  9  in.  South  Bend,  with  two 
pedal  foot  power.  A  countershaft  is 
shown  directly  above  the  lathe,  carrying 
a  drum.  This  is  used  to  drive  the 
lathe  in  connection  with  the  1/6  h.p. 
motor  at  the  right,  for  rather  long,  light 
-jobs.  The  drum  is  for  driving  a  tool 
post  drilling  spindle.  The  lathe  equip- 
ment includes  plain  and  compound  slide 
rests,  a  4  in.  Cushman  independent 
chuck,  and  a     in.  Jacobs  drill  chuck. 

The  tool  board  to  the  left  of  the 
lathe  contains,  besides  the  tools  visible, 
heavy  tools  such  as  chucks,  etc.  The 
upper  shelf  at  the  left  of  the  photo 
contains  boxes  of  supplies  of  all  kinds, 
the  second  shelf  mainly  work  in  prog- 
ress, and  the  lower  shelf  pigeon  holes 
for  wrenches,  chisels,  boring  bars,  boxes 
of  odd  tools,  etc. 

The  second  illustration  shows  the 
bench,  with  a  3  in.  swivel  vise,  the  tool 
chest  for  fine  tools,  taps,  dies,  microm- 
eters, etc.,  and  the  cupboard  for  photo- 
graphic supplies  and  chemicals. 

I  use  my  shop  mainly  in  the  prac- 
tice of  my  hobby,  model  engineering. 
This  includes,  besides  the  building  of 
models,  such  work  as  special  tools  from 
time  to  time  as  required.  As  to  how  I 
use  it,  I  will  say  that  everything  has 
its  place,  and  at  the  end  of  every  'work' 
period  each  tool  goes  into  its  place.  A 
rusty  tool  is  an  abomination  to  me,  so 
everything  is  kept  well  oiled.  Emery 
is  a  necessary  evil;  special  precautions 
are  taken  to  protect  the  lathe  from  it. 
The  small  motor-driven  grinder  is  kept 
at  its  distance  from  the  lathe  and  other 
good  tools.  To  fill  out  my  400,  let  me 
add  for  the  benefit  of  the  'shopless' 
one:  Get  a  shop,  treat  it  right,  and  you 
have  the  best  friend  in  the  world." 

Mr.  Swanson's  philosophy  regarding 
his  shop  is  good  advice  for  all  of  those 
who  are  not  fortunate  enough  to  be  in 
possession  of  such  a  luxury.  It  is  very 
true  that  a  little  workshop  can  be  a 
man's  best  friend.  He  can  go  to  it  and 
enjoy  himself  when  "everything  is 
wrong"  or  when  there  is  just  nothing 
else  to  do.  The  little  workshop  con- 
tains tools — the  very  instruments  of 
creation.  Every  normal  man  or  boy  has 
the  creative  instinct  in  some  form. 
When  in  the  possession  of  tools  and  a 
shop  to  put  them  in,  he  can  spend  many 
useful  and  happy  hours  exercising  his 
genius  and  skill  in  "making  things." 


Calibrating  Pressure  Gauges 

By  Edwin  J.  Bachman 


THERE  is  really  nothing  difficult 
about  making  small  pressure 
gauges,  but  it  seems  mat  the 
articles  published  to  date  come  to  a 
close  too  quickly  when  calibrating 
should  be  considered. 

It  is  all  very  well  to  connect  the 
newly  made  gauge  with  a  standard 
gauge  if  you  have  one,  or  if  you  have 
one  and  it  is  accu- 
rate; but  at  that 
the  boys  might  like 
to  know  how  the 
standard  gauge  was 
calibrated  in  the 
first  place.  At  a 
gauge  factory  here 
i  n  eastern  Penn- 
sylvania  they 
make  all  kinds, 
from  automobile 
fuel  tank  and  oil 
pressure  gauges 
that  have  bent 
tubes  with  a  wall  thickness  of  only  two- 
thousandths  of  an  inch  and  indicate 
4  to  6  pounds  maximum  pressure,  to 
hydraulic  gauges  which  indicate  up- 
ward of  300,000  pounds  to  the  square 
inch,  which 
have  a  tube  of 
tool  steel, 
drilled  from 
the  solid,  bent 
red  hot  and 
finally  tem- 
pered. When 
they  calibrate 
these  gauges 
they  do  not 
connect  them 
up  with  a  stan- 
dard gauge. 

The  worker 

who  calibrates 

the  newly 

made  gauges 

or  who  sets  the 

printed  dials 

so  that  the 

hand  registers 

correctly  has  a 

small  device 

on  his  bench 

made  of  brass, 

which  consists 
of  a  hand-pump  opening  into  an  up- 
right column  on  which  is  supported  a 
plunger,  the  bottom  of  which  is  flat  and 
rests  on  a  flat  seat.  There  is  an  open- 
ing in  the  seat  whose  area  is  one-fifth 
of  a  square  inch  exactly.  The  top  of 
the  plunger  has  a  circular  platform 
about  four  inches  in  diameter  on  which 
the  weights  are  placed.  Connected  to 
the  bottom  of  this  column  and  open  to 
the  pressure  from  the  pump  is  a  stan- 


Calibrating  gauges  with  small  weights 


dard  pipe  connection  on  which  the 
gauge  to  be  calibrated  is  fastened.  The 
whole  thing  is  then  filled  with  oil. 

Now  it  is  evident  that  if  a  weight  of 
one  pound  is  placed  on  the  platform 
it  will  require  a  hydraulic  pressure  of 
five  pounds  to  the  square  inch  to  raise 
it,  since  the  area  of  the  opening  in  the 
seat  under  the  plunger  is  one-fifth  of  a 
square  inch.  There 
are  about  75 
pounds  of  brass 
weights,  all  ma- 
chined and  fitting 
into  one  another. 
The  weights  weigh- 
ing one  pound  ac- 
tually are  marked 
five  pounds,  the 
two-pound  is 
marked  ten,  etc. 
The  pointer  on  the 
gauge  having 
moved  according 
to  the  pressure  will  indicate  where  the 
mark  is  to  be  made  on  the  dial.  As 
each  weight  is  added  a  new  mark  is 
placed  on  the  dial.  Thus  when  a  gauge 
registers  five  pounds  you  may  be  sure 
that  the  pres- 
sure is  that. 

By  changing 
the  size  of  the 
aperture  under 
the  plunger 
the  values  of 
these  same 
weights  may 
be  changed. 

An  amateur 
could  make  a 
simple  appa- 
ratus similar 
to  the  one  de- 
scribed, using 
a  set  of  avoir- 
dupois weights 
such  as  are 
used  in  a  gro- 
cery store,  or  a 
beam  w  i  t  h  a 
sliding  weight 
could  be  con- 
structed using 
only  one 
weight.  The 
pump  may  be  a  bicycle  tire  pump.  In 
case  the  beam  type  is  used,  an  adjust- 
able weight  should  be  provided  for  bal- 
ancing the  beam.  The  distance  between 
the  notches  on  the  beam  is  the  same  as 
the  distance  between  the  two  pivots. 
The  column  is  shown  high.  This  will 
prevent  the  oil  from  over-flowing  when 
the  pressure  has  reached  the  point  where 
it  will  lift  the  plunger.  This  upright  is 
shown  in  section,  the  rest  being  simple 
enough  so  that  anyone  can  understand. 


gauge  calibrating  instrument 
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Construction  of  a  Mechanical  Vacuum  Cleaner 

By  E.  H.  Williamson 


GREAT  care  should  be  taken  to 
place  the  bearings  so  that  the 
spindles  are  held  in  a  vertical 
position  as  to  the  cover  (C)  and  also 
that  the  teeth  mesh  freely,  but  neither 
too  close  nor  too  far  apart,  as  the  suc- 
cess of  the  machine  depends  upon  this. 
The  bearing  for  the  bottom  end  of  the 
spindle  of  (G)  is  a  brass  plate  l/&  in. 
thick  and  2  in.  long  by  1  in.  wide, 
which  is  screwed  to  the  face  of  the 
wooden  cover,  the  wood  being  bored  out 
to  accommodate  the  end  of  the 
lower  gudgeon. 

To  avoid  the  expense  of  un- 
necessary machine  work,  the 
spindle  of  the  gear  (G)  may  be 
made' as  follows:  A  piece  of  Yz 
in.  round  iron  rod,  \]/2  in.  long, 
with  a  smooth  surface  is  pre- 
pared and  the  ends  filed  square. 
Take  a  centre  punch  and  make 
a  dent  in  the  exact  centre  of  each 
end,  and  start  the  hole  with  a 


PART  II 

Conclusion 

piece  of  1  in.  pine,  4  in.  long  by  2  in. 
deep,  screwed  firmly  to  the  right-hand 
cover  below  the  air  duct,  as  shown  in 
the  photo. 

To  prevent  side  play,  a  1J4  in.  tube 
is  screwed  to  the  shaft  between  the 
other  two  tubes.  As  it  is  necessary  that 
the  fan  and  train  of  gears  should  con- 
tinue to  revolve  of  their  own  momentum 
if  the  motion  of  the  cleaner  is  tempo- 
rarily stopped,  some  form  of  release  is 
necessary,  and  this  device  is  shown  in 


screw.  It  is  held  against  the  teeth  of 
the  ratchet  by  the  pressure  of  the  light 
spiral  spring,  as  shown. 

The  driving  shaft  is  supported  at  the 
left  end  by  a  bearing  composed  of  a 
strip  of  %  in.  iron,  1  in.  wide  and  5  in. 
long,  which  is  screwed  to  the  wooden 
cover  of  the  gear  box.  This  cover  is  ^ 
in.  thick,  6  in.  long  and  4  in.  wide.  The 
driving  wheels  are  turned  from  1  in. 
pine  and  are  6  in.  in  diameter.  There 
is  a  semi-circular  groove  ]/^  in.  deep  cut 
in  the  rim  to  receive  a  tire  of  ^  in. 
rubber  which  is  cut  from  a  length 
of  baby  carriage  wire,  and  fastened 
to  the  wheel  with  sprigs  driven  down 
below  the  surface  of  the  rubber. 
The  wheels  are  attached  to  the  shaft 
by  metal  hubs  of  the  size  shown  in 
Fig.  (8).  These  may  be  made  of 
brass  if  desired,  but  in  the  writer's 
case'  were  cast  from  type  metal  in  a 
wooden  mold  and  smoothed  up  and, 
trued  on  a  wood  lathe.    The  photo- 


No.  40  drill.  Next  take  a  ys  in.  drill 
and  bore  a  hole  to  a  depth  of  %  in., 
keeping  the  drill  square  with  the  end 
of  the  iron.  This  requires  consider- 
able care,  but  it  can  be  done. 

Now  take  two  pieces  of  steel  rod  a 
shade  over  %  in.  thick  and  1  in.  long 
and  drive  them  into  the  holes  in  the 
iron,  so  that  they  project  Y%  in.  Two 
pieces  of  broken  drill  shanks  of  the 
proper  size  will  answer  perfectly.  The 
photo.,  Fig.  (6),  shows  the  driving 
mechanism.  A  4  in.  gear  wheel  (H) 
is  set  on  a  piece  of  brass  tube  (I),  2}i 
in.  long.  This  sets  on  the  driving  shaft, 
which  is  a  piece  of  round  iron  rod, 
7/16  in.  outside  diameter  and  11  in. 
long.  This  shaft  is  supported  at  the 
right  side  by  a  bearing  sleeve  (J) 
which  is  a  brass  tube  2V^  in.  long  and 
is  fastened  by  a  pipe  strap  to  the  bear- 
ing block  (K),  which  is  made  from  a 


Top,  Fig.  6.   Left,  Fig.  9.   Right,  Fig.  11 

the  photograph,  Fig.  5,  at  the  end  of 
the  shaft,  and  also  in  the  diagram,  Fig. 
7,  which  gives  the  dimensions. 

The  steel  ratchet  (M),  which  is  1J^ 
in.  diameter  and  %  in.  face,  has  the 
bore  enlarged  sufficiently  to  slip  over 
the  end  of  the  brass  sleeve  (I)  and  is 
attached  to  the  side  of  the  4  in.  gear 
(G)  with  a  couple  of  8-32  flat  head 
machine  screws,  the  ratchet  being 
countersunk  to  receive  the  heads.  The 
L-shaped  block  (N),  which  is  of  5/16 
in.  brass,  1J4  in.  by  V/2  in.,  is  drilled 
to  7/16  in.  to  fit  on  the  driving  shaft, 
to  which  it  is  fastened  with  a  set  screw, 
driven  through  the  shaft.  The  dog  (O) 
is  made  from  a  piece  of  }&  in.  by  1/16 
in.  iron,  sharpened  at  one  end  and 
hardened.  It  is  screwed  to  a  half  inch 
square  block  of  the  same  thickness  of 
brass  as  (N)  and  is  pivoted  to  the  side 
of  the  latter  with  an  8-32  machine 


graph,  Fig.  (9),  shows  the  left  side  of 
the  cleaner,  and  the  air  duct  (P)  which 
connects  the  fan  box  with  the  floor  box 
(Q).  This  duct  is  4J^  in.  wide  and  6 
in.  long  to  the  top  of  the  rounded  part, 
and  2  in.  deep,  outside  dimensions. 
The  rounded  part  is  made  by  turning  a 
circular  shell,  4J4  in.  outside,  3J4  in. 
inside,  and  lJHs  in.  deep.  This  is  cut 
in  half  and  one  of  the  halves  is  nailed 
securely  to  the  cover  of  the  fan  box  con- 
centric with  the  7>Yi  in.  inlet  hole.  The 
side  pieces  are  of  }i  in.  pine,  1^  in. 
wide  and  4  in  long,  and  are  nailed  to 
the  cover  so  as  to  make  a  tight  butt 
joint  with  both  the  ends  of  the  wooden 
semi-circle  and  the  slanting  face  of  the 
floor  box.  The  cover  is  cut  from  in. 
pine  to  conform  to  the  outside  dimen- 
sions of  the  duct,  and  is  nailed  to  the 
box  with  small  brads.  The  photograph, 
Fig.  (10),  shows  a  view  of  the  interior 
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of  the  floor  box  At  one  end  of  the 
slanting  side  will  be  noted  the  opening 
into  the  air  duct.  This  is  in.  by  3 
in.  and  is  arranged  to  be  closed  if  de- 
sired by  a  sliding  cover  made  of 
cigar  box  wood,  4  in.  by  5  in.,  which 
slides  in  narrow  bevelled  strips,  and  is 
pulled  back  and  forth  by  a  piece  of  pic- 
ture wire,  which  is  run  through  the  sides 
of  the  box.  If  the  slide  is  pulled  over 
the  opening,  the  suction  is  cut  off,  and 
the  opening  in  the  side  of  the  air  duct 
can  be  used  to  receive  an  air  hose  for 
special  work.  This  opening  is  normally 
closed  with  a  stopper,  as  shown 
in  the  photograph,  Fig.  (9). 
The  dimensions  of  the  floor 
box  are  as  follows:  8J4  in.  by 
8  in.  at  the  bottom,  the  sides 
are  8  in.  long  at  the  bottom, 
5  in.  long  on  die  slanting  part, 
and  the  curved  part  has  a 
radius  of  4  in.  The  height  is 
4  in.  from  the  base  to  the  top 
of  the  slant.  The  slanting  side 
is  5  in.  wide  by  8J4  in.  long. 
The  curved  part  is  covered 
with  a  sheet  of  thin  tin,  fas- 
tened with  small  tacks  all 
around,  and  all  joints  are  lined 
inside  the  box  with  strips  of 
thin  leather,  cut  from  old 
gloves  and  glued  over  the 
cracks.  The  revolving  brush 
(S),  which  stirs  up  the  dust 
and  also  collects  debris  too 
large  to  go  through  the  fan,  is  made 
from  a  brush  taken  from  a  discarded 
carpet  sweeper.  The  ends  of  the  wooden 
centre  are  cut  off  to  make  the  brush  6l/t 
in.  long,  and  a  3/16  in.  hole,  1}4  in. 
deep,  is  drilled  in  the  centre  of  each 
end.  A  bit  of  3/16  in.  round  iron  rod 
2  in.  long  is  driven  into  one  end,  and 
a  piece  3  in.  long  is  set  in  the  other,  so 
as  to  project  about  one  inch  beyond  the 
side  of  the  box.  The  brush  is  sup- 
ported in  bearings  formed  from  plates 


is  attached  to  the  wheel  by  small  screws 
driven  through  the  web  of  the  sprocket. 
The  small  wheels  (V)  and  (V1)  are 
turned  from  y%  in.  pine,  and  are  2^4  in. 
in  diameter.  A  bit  of  brass  tube,  %  in. 
inside  diameter,  is  driven  through  a 
hole  bored  in  the  centre  and  forms  a 
sleeve  on  which  the  wheel  revolves. 
The  axles  on  which  they  turn  are  stove 
bolts.  As  the  sides  of  the  box  are  only 
y%  in.  through,  it  is  best  to  mount  the 
wheels  on  reinforcement  blocks  as 
shown,  the  stove  bolts  passing  through 
both  pieces  and  being  locked  with  a  nut 


Fig.  12 

of  yi  in.  brass,  1  in.  by  \y2  in.,  bored 
to  receive  the  brush  gudgeons,  and 
screwed  to  the  inner  sides  of  the  box  in 
Such  a  position  that  the  bristles  of  the 
brush  press  on  the  floor  when  the 
cleaner  is  in  use.  The  brush  is  driven 
from  a  2J4  in-  brass  sprocket  wheel 
(T),  which  is  screwed  to  the  side  of  the 
small  front  wheel  (V).  The  sprocket 
is  set  out  from  the  side  of  the  wheel 
by  a  washer  of  cigar  box  wood,  so  as  to 
give  the  chain  a  space  to  run  freely,  and 


Fig  10 

within  the  box.  This  makes  a  rigid  job. 

A  short  thick  rubber  band  is  sprung 
over  the  rim  to  act  as  a  tire,  and  secured 
with  a  touch  of  liquid  glue.  Returning 
to  the  revolving  brush:  A  one-inch 
brass  sprocket  wheel  is  set  on  the 
gudgeon  that  projects  through  the  box, 
and  secured  by  a  small  machine  screw, 
through  both  hub  and  spindle.  (See 
Fig.  11.)  The  two  sprockets  are  con- 
nected by  a  wire  sprocket  chain,  which 
should  not  be  drawn  tight.  The  handle 
(W)  by  which  the  cleaner  is  pushed 
along  is  made  from  a  piece  of  pine,  28 
in.  long,  lj/2  in.  wide  and  1  in.  thick. 
It  is  provided  with  an  iron  fork  for  at- 
tachment to  the  cleaner  made  from  two 
strips  of  1  in.  by  %  in.  and  14  in.  long. 
Three  inches  of  this  length  is  secured 
to  the  wooden  bar  by  two  stove  bolts 
driven  through  the  wood,  and  the  ends 
are  bent  symmetrically  to  embrace  the 
sides  of  the  cleaner,  allowing  a  space 
of  8  in.  between  the  prongs.  These  are 
pivoted  at  the  ends  on  machine  screws, 
size  54-20,  driven  into  %  in.  iron 
plates,  1  in.  by  3  in.,  which  are  screwed 
to  the  covers  of  the  gear  box  and  air 
duct,  as  shown  in  the  photograph,  Fig. 
11.  The  dust  bag  is  made  from 
khaki  cloth  which  is  close  grained  and 
light,  and  is  24  in.  long  by  7  in.  wide, 
stitched  with  double  seams  at  the  edges. 
The  lower  end  is  cut  so  as  to  make  a 
close  fit  around  a  wooden  sleeve,  2l/i  in. 
in  diameter  by  4  in.  long.  A  groove  is 
cut  a  half  an  inch  from  one  end  of  the 


sleeve,  and  the  cloth  is  bound  around 
in  the  groove  with  binding  wire  to  make 
a  tight  fit.  The  interior  of  the  sleeve 
is  iyi  in.  in  diameter,  to  receive  the 
metal  tube  which  connects  it  to  the  out- 
let from  the  fan  box.  This  tube,  which 
is  4  in.  long,  was  made,  in  the  writer's 
case,  from  a  piece  of  the  barrel  of  an 
old  bicycle  foot  pump.  The  upper  end 
of  the  bag  is  reduced  in  size  from  seven 
to  five  inches,  and  when  in  operation 
the  mouth  is  held  together  by  a  clamp, 
which  may  be  made  of  two  strips  of 
wood  bolted  together,  at  the  ends,  and 
provided  with  thumb  nuts  for 
easy  removal,  or  an  ordinary 
trouser  hanger  may  be  used. 
Being  of  white  pine,  the  body 
of  the  cleaner  may  be  stained 
any  desired  color,  but  mahog- 
any or  rosewood  gives  a  good 
effect,  and  the  wood  after 
staining  should  be  rubbed 
down  and  then  varnished  with 
shellac.  The  operation  of  the 
cleaner  follows:  It  is  pushed 
forward  by  the  handle  like  an 
ordinary  carpet  sweeper,  and 
the  revolution  of  the  large 
wheels  drives  the  fan  at  high 
speed,  producing  a  strong  suc- 
tion and  quickly  inflating  the 
bag.  Where  the  space  to  be 
cleaned  is  limited,  the  cleaner 
is  given  a  series  of  short,  quick 
punches  and  by  the  action  of 
the  ratchet  the  fan  will  continue  to  re- 
volve at  a  practically  constant  high 
speed,  due  to  its  momentum.  The  same 
method  is  used,  where  it  is  desired  to 
use  an  air  hose  attached  to  the  opening 
in  the  air  duct,  for  cleaning  walls,  cur- 
tains, etc.,  in  which  case,  of  course,  the 
trap  must  be  pulled  over  the  opening 
from  the  air  duct  to  the  floor.  The 
method  by  which  the  trap  is  pulled  is 
shown  in  Fig.  9.  A  small  lever  of 
1/16  in.  strap  iron,  }i  in.  wide  and  4 


Ratchet  and  Rcl«as« 
for  Tan  S«ars 
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in.  long  is  attached  to  the  side  of  the 
air  duct,  being  set  on  a  small  block 
to  bring  it  even  with  the  side  of  the 
floor  box,  and  the  end  of  the  picture 
cord  is  attached  to  this  lever.  Where 
the  cord  emerges  from  the  other  side 
of  the  box  it  is  formed  into  a  loop  and 
hung  over  a  small  screw  driven  into  the 
wood,  (as  in  Fig.  11).  The  driving  gear 
and  the  part  of  the  gear  (G)  which 
projects  from  the  gear  box  are  to  be 
protected  with  a  cover,  which  is  not 
(Continued  on  page  242) 
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Magic  in  Metal  Casting 

The  Story  of  Die-Castings  and  the 
Great  Industry  They  Have  Created 


By  Raymond  Francis  Yates 


THE  casting  of  metal  in  prepared 
moulds  is  not  a  new  art  Its  be- 
ginning is  lost  in  the  mists  of  an- 
tiquity. The  Egyptians  were  probably 
the  first  peoples  to  practice  this  useful 
art.  The  Greeks,  although  they  ac- 
quired the  necessary  skill  and  knowl- 
edge at  a  much  later  date,  were  more 
proficient  and  succeeded  in  producing 
much  more  creditable  work.  The  great 
Greek,  Chares,  who  made  the  Colossus 
of  Rhodes  (The  Sun  God  HeloisJ  dur- 
ing the  reign  of  Demetrius  in  the  fourth 
century  before  Christ,  accomplished  one 
of  the  greatest  feats  of  metal  casting 
known  to  mankind.  This  massive 
statue  took  twelve  years  to  make  and 
when  completed  it  stood  105 
feet  high  and  weighed  in  the 
neighborhood  of  360  tons. 
The  relentless  shocks  of  an 
earthquake  destroyed  it  in  the 
year  224  B.C. 

Other  famous  Greek  colossi 
such  as  the  Apollo  of  Cala- 
mis,  the  Zeus  of  Hercules  of 
Lysippus  and  the  Zeus  of 
Olympia,  are  numbered  among 
the  greatest  castings  of  the 
world. 

King  Solomon's  throne  was 
placed  between  two  massive 
bronze  lions,  which  showed 
that  the  people  he  ruled  had 
some  knowledge  of  metal 
casting.  Several  references 
appear  in  the  Bible  which 
gives  undoubted  evidence  of 
ancient  knowledge  of  the  cast-  rourtMy 
ing  art.  A 


Die-casting  is  the  magic  of  the  metal 
industry.  So  rapid  and  perfect  are 
metal  castings  produced  by  this  proc- 
ess that  it  would  seem  that  the  ma- 
chine operator  resorts  to  the  magi- 
cian's "Presto"  and  there  is  created  a 
casting  smooth,  accurate  and  clean. 

Die-casting  now  forms  an  infant  in- 
dustry that  bears  all  of  the  ear-marks 
of  developing  into  a  giant.  Ere  long, 
aU  small  castings  may  be  produced  by 
this  method,  which  is  far  more  rapid, 
convenient,  and  for  large  quantities, 
less  expensive  than  the  conventional 
process  of  sand  moulds. 


Doebler  Dle-Cutlnx  Co. 

group  of  castings  made  by  the  die-casting  process 


Archaeologists  tell  us  that  civilization 
has  passed  through  three  distinct  stages 
in  the  change  from  barbarism  to  civili- 
zation. The  first,  or  stone  age,  is  that 
period  in  which  the  people  used  imple- 
ments of  stone.    The  second  period  is 
called  the  bronze  age,  in  which  mankind 
discovered  the  use  of  the  alloy  bronze 
which  consisted  of  the  combination  of 
the  metals  copper  and  tin.  This  is  dis- 
puted in  many  quarters  and  some 
archaeologists  believe  that  the  metal  cop- 
per superseded  the  use  of  bronze,  owing 
to  the  fact  that  copper  could  be  found 
in  its  natural  metallic  state,  whereas  tin 
would  have  to  be  reduced  from  its  ore. 
Iron  is  the  chief  metal  of  the  next  period 
which  is  commonly  known  as 
the  iron  age. 

The  early  Egyptians  used 
a  smelting  furnace  which  was 
made  by  sinking  a  hole  in 
the  ground  and  setting  the 
crucible  into  it.  The  crucible 
was  then  surrounded  with  the 
fuel.  A  forced  draft  was  pro- 
duced by  fanning  the  fire 
with  bamboo  matting.  In 
later  types  of  furnaces  bel- 
lows were  used  and  these  were 
manipulated  by  foot  power. 
This  type  of  furnace  was  the 
forerunner  of  the  modern  pit 
furnace  which  is  used  in 
foundry  practice. 

The  Greeks  used  furnaces 
which  greatly  resembled  the 
cupola  furnace  of  the  present 
era.  As  early  as  the  fifteenth 
century  the  modern  reverbera- 


CourtMjr  of  Doohlor  Dle-Cutlng  Co. 

A  number  of  automatic  die-casting  machines. 


The  molted  metal  in  the  base  of  the  machine  is  forced  into  the  die 
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tory  furnace  was  brought  into  use. 

Archaeologists  have  recently  unearthed 
a  series  of  moulds  which  they  claim  to 
have  belonged  to  the  first  Dynasty  of 
Egypt  These  moulds  were  carved  in 
thick  pieces  of  clay  which  were  baked 
into  pottery  and  lined  with  fine  ashy 
clay.  Among  the  lake  dwellings  of 
Switzerland  moulds  have  been  un- 
earthed which  date  back  as  far  as  2000 
B.C.  Some  of  these  moulds  are  of  rock 
and  others  are  of  clay.  These  moulds 
were  more  or  less  permanent  in  nature. 

The  casting  of  metal  in  sand  was 
started  commercially  in  about  1708.  A 


castings  industry  is  to-day  one  of  the 
largest  and  most  important  branches  of 
the  non-ferrous  metal  trades. 

Die-casting  can  be  described  as  a 
process  in  which  molten  metal  is  forced 
under  pressure  into  a  metallic  mould 
where  it  is  chilled  and  extracted.  The 
metal  is  forced  into  the  mould  either  by 
compressed  air  or  steam  so  that  it  will 
reach  every  nook  and  corner  of  the  die 
and  form  a  casting  which  will  be  as  free 
from  blow-holta  and  other  imperfections 
as  possible. 

Die-castings  are  quite  expensive  and 
range  in  price  from  one  hundred  dollars 


Coanmr  at  Doehler  Dls-Cutizx  Co. 

A  cleaning  room  in 

man  by  the  name  of  John  Thomas,  who 
was  an  apprentice  of  Abraham  Darby 
in  Wales,  conceived  the  idea  of  using 
sand  instead  of  clay.  An  English  pat- 
ent covering  the  casting  of  metal  in  sand 
was  obtained  dated  1758. 

The  advent  of  the  metallic  mould  was 
brought  about  in  the  printing  industry 
in  the  year  1454.  This  metallic  mould 
was  used  for  the  casting  of  type  and  it 
was  probably  the  first  step  toward  the 
development  of  the  modem  linotype  ma- 
chine. 

The  casting  of  the  metal  by  forming 
moulds  in  sand  is  a  very  unsatisfactory 
method.  It  is  slow,  troublesome,  costly 
and  produces  a  very  crude  and  unfin- 
ished result  that  requires  a  great  amount 
of  machining  and  finishing  to  bring  it 
to  a  usable  shape.  Modern  industry  has 
long  felt  the  need  of  a  process  whereby 
castings  could  be  accurately  and  rapidly 
made  in  an  almost  finished  condition. 
The  manufacturers  desire  to  have  metal 
parts  cast  that  would  not  need  to 
be  ground  or  filed  to  bring  them 
to  shape.  In  the  year  1906  Mr. 
H.  H.  Doehler  perfected  a  system  of 
castings  in  metal  dies.  In  the  year  1907 
Mr.  Doehler  was  granted  a  patent  upon 
his  process  and  from  that  time  to  this 
the  art  of  die-casting  has  grown  rapidly. 
Die-castings  are  smooth  and  accurate 
and  require  little  or  no  machining. 
Castings  are  made  accurately  to  within 
one-thousandth  of  an  inch.    The  die- 


a  die-casting  plant 

for  simple  parts  to  one  thousand  or  more 
for  the  castings  of  more  complicated 
parts.  However,  when  a  great  number 
of  castings  are  to  be  made,  the  rapidity 
of  the  die-casting  process  rapidly  offsets 


makers  are  engaged  to  construct  the 
dies.  The  employment  of  veteran  tool 
makers  is  absolutely  necessary  in  order 
to  produce  accurate  dies  which  will 
make  castings  of  the  required  size.  In 
making  a  die,  proper  attention  must  be 
given  to  the  grating,  venting  and  the 
general  design. 

The  original  die-casting  machine  de- 
veloped by  Mr.  Doehler  was  operated 
by  hand.  The  molten  metal  was  forced 
by  a  plunger  into  the  die.  This  type 
was  replaced  with  a  gravity  die-casting 
machine.  The  very  latest  development 
is  an  automatic  die-casting  machine 
which  is  more  rapid  and  convenient 
than  its  forerunners.  However,  many 
of  the  hand-operated  and  gravity  ma- 
chines are  still  in  use.  Several  batteries 
of  automatic  die-casting  machines  are 
shown  in  one  of  the  illustrations. 

Prior  to  the  year  1914  about  90  per 
cent  of  all  the  die-castings  manufac- 
tured were  produced  with  zinc  base 
alloys.  The  zinc  alloy  used  can  be  ex- 
pressed with  the  following  formula: 
Zinc,  84.5  per  cent;  tin,  9.0  per  cent; 
copper,  4.5  per  cent;  aluminum,  2.0  per 
cent. 

These  zinc  alloys  were  found  more 
or  less  unsatisfactory  owing  to  the  fact 
that  they  did  not  possess  sufficient  me- 
chanical strength  to  withstand  great 
strains  and  they  could  only  be  used  to 
form  parts  of  machines  thaUdid  not  re- 
quire a  great  amount  of  strength.  How- 
ever, there  are  certain  parts  that  could 
be  made  satisfactorily  with  zinc  alloys, 
such  as  magneto  housings,  switch  han- 
dles, switch  locks,  oil  pump  parts,  speed 
indicators,  etc.  Zinc  alloy  castings  can 
be  strengthened  considerably  by  the  use 


Courteej  of  Doehler  Dle-Cutlni  Co. 

A  metal  mixing  room  m  one  of  the  large  die-casting  plants 


any  extra  expense  involved  in  the  mak- 
ing of  the  ordinary  die,  which  can  be 
used  for  many  thousands  of  castings  be- 
fore it  is  necessary  to  repair  it  or  re- 
place it  with  a  new  one.    Expert  tool 


of  ribs,  webs,  fillets,  inserts  of  iron,  steel 
or  brass  where  an  increase  in  strength  is 
required.  Zinc  alloys  are  also  corroded 
by  water  and  aqueous  solutions  of  any 
kind,  which  is  a  very  bad  feature. 
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Zinc  alloys  of  the  type  used  in  die- 
castings  show  a  tendency  to  fuse  at  a 
temperature  of  350°  Fahr.  At  780" 
they  will  be  in  a  purely  liquid  condi- 
tion. The  highest  melting  point  of  the 
zinc  alloys  is  750°  Fahr.  Where  abnor- 
mal temperatures  exist  it  is  not  advis- 
able to  employ  zinc  alloys,  owing  to  the 
fact  that  their  sensitivity  to  abnormal 
temperatures  will  cause  a  serious  reduc- 
tion in  their  mechanical  strength. 

Tin  alloy  die-castings  have  come  into 
use  in  the  construction  of  hygienic  and 
surgical  instruments,  dairy  utensils, 
food  container  parts,  etc.  Such  alloys 
are  comparatively  soft  and  are  found  to 
have  a  melting  point  of  425*  Fahr. 
One  of  the  most  important  uses  of  tin 
alloy  castings  is  in  the  manufacture  of 
babbitt  bearings  for  gasoline  motors. 

Lead  alloy  die-castings  are  used 
where  inexpensive,  non-corrosive  alloy 
is  desired,  at  a  sacrifice  of  mechanical 
strength.  Such  die-castings  find  exten- 
sive use  in  fire  extinguishers,  shrapnel 
shells,  hand  grenades,  etc. 

Aluminum  alloys  have  recently  come 
into  use  in  the  die-casting  industry  after 
a  great  amount  of  research  work  which 
finally  overcame  the  many  obstacles  that 
stood  in  the  way  of  successful  castings. 
The  melting  point  of  aluminum  alloys 
is  in  the  neighborhood  of  1200*  Fahr. 
Such  alloys  have  a  tensile  strength  of 
about  25,000  lbs.  per  square  foot. 
These  alloys  have  come  into  wide 
use  in  automobile  construction.  The 
strength  of  these  alloys  can  be  nicely 
controlled  by  either  increasing  or  de- 
creasing the  copper  content.  Aluminum 
alloys  take  a  high  polish  and  are  able 
to  retain  it  for  a  considerable  length  of 
time.  The  freedom  from  crystalline 
structure,  a  greater  strength,  a  lower 
specific  gravity  and  a  higher  melting 
point,  make  aluminum  die-castings  su- 
perior to  zinc  die-castings. 

After  a  great  amount  of  develop- 
ment it  was  found  possible  to  die- 
cast  aluminum  parts  that  were  previ- 
ously die-cast  in  zinc,  which  process  is 
much  older  and  better  understood.  The 
cost  of  aluminum  die-castings  is  much 
higher  than  zinc  castings,  but  on  the 


other  hand,  aluminum  alloys  possess  a 
number  of  advantages  over  the  zinc  al- 
loys. 

From  the  beginning  of  the  die-casting 
industry  manufacturers  were  desirous 
of  producing  castings  by  the  use  of 
brass  and  bronze.  Certain  properties 
peculiar  to  these  alloys  made  this  proc- 
ess a  difficult  one.  At  times,  after  much 
experimental  and  development  work, 
metal  castings  were  produced  which 
seem  to  possess  more  projbising  features, 
but  when  tried  on  a"commercial  basis 
they  were  invariably  found  to  be  fail- 
ures. 

It  was  during  the  year  1917  that 
brass  and  copper  die-castings  were  pro- 
duced on  a  dependable  commercial 
basis.  Die-castings  of  brass  are  now 
used  extensively  in  naval  torpedoes, 
starting  and  lighting  systems,  turbines, 
railroad  steam  couplings,  carburetors 
and  roller  bearings. 

The  strength  of  die-castings  produced 
by  forcing  molten  metal  under  pressure 
into  a  permanent  metallic  mould  is 
first  obtained  by  the  proper  designing 
of  the  part  to  be  die-cast.  This,  of 
course,  rests  with  the  engineer  that  de- 
signs the  part.  Designing  engineers  of 
to-day  are  becoming  more  and  more  ac- 
customed to  the  design  and  construction 
of  die-castings  and  it  will  not  be  long 
before  our  colleges  and  universities  will 
be  including  this  important  branch  of 
the  metal  industry  in  their  engineering 
courses.  The  strength  of  die-castings 
also  depends  largely  upon  the  raw  mate- 
rials of  the  alloy  and  the  production  of 
castings  that  are  closely  grained  by  the 
elimination  of  casting  defects.  Great 
trouble  is  experienced  with  blow-holes 
in  the  production  of  die-castings,  just 
as  in  the  ordinary  process  of  metal  cast- 
ing. However,  by  properly  designing 
the  die,  this  source  of  trouble  is  greatly 
eliminated  and  strong,  perfect  castings 
are  produced.  In  the  type  of  die  now 
used,  as  the  metal  is  forced  in,  the  air 
is  allowed  to  escape.  However,  it  is  im- 
possible to  exclude  all  of  the  air  and  a 
certain  amount  remains  in  the  die.  At- 
tempts have  been  made  at  designing 
machines  which  will  remove  all  of  the 


air  in  the  die  before  the  metal  is  al- 
lowed to  enter.  Actual  practice  has 
proven  that  the  vacuum  machine  which 
has  been  perfected,  does  not  possess  any 
advantage  over  the  ordinary  machine. 
This  may  be  surprising  to  the  lay  mind, 
but  it  is,  nevertheless,  true. 

Casting  of  practically  any  shape  can 
be  produced  by  the  die-casting  process. 
A  number  of  castings  are  shown  in  one 
of  the  illustrations  which  accompany 
this  article.  Many  of  the  dies  which  are 
used  are  very  costly  and  from  one  to  six 
months  are  spent  in  their  construction. 
The  great  advantage,  however,  of  die 
castings  when  they  are  produced  cannot 
be  overestimated.  When  the  manufac- 
turer receives  them  they  require  little  or 
no  machining  and  the  holes  are  bored, 
ready  for  tapping,  and  in  cases  where 
a  very  accurate  bearing  surface  is  re- 
quired it  is  only  necessary  to  use  a 
reamer  in  order  to  produce  it.  There 
is  no  filing,  grinding  or  scraping, 
as  the  castings  are  smooth  and  ready 
to  be  polished  if  this  is  necessary. 
Even  such  minor  operations  as  counter- 
boring,  and  countersinking  are  done  by 
the  die-casting  machine,  thereby  saving 
a  great  amount  of  handling  for  these 
operations. 

It  has  been  found  possible  to  produce 
gears  by  the  die>-casting  method,  but,  of 
course,  these  parts  do  not  possess  the 
strength  that  cut  gears  do  made  by  the 
more  conventional  method.  In  certain 
cases,  however,  they  possess  sufficient 
strength  to  be  used  and  they  are  pro- 
duced much  more  cheaply  than  gears 
cut  on  gear-cutting  machines. 

The  die-casting  industry  is  still  in  its 
infancy.  It  is  safe  to  say  that  in  the 
near  future  all  small  castings  will  be 
made  with  die-casting  machines.  Of 
course,  it  will  never  be  practical  to  pro- 
duce large  castings  by  this  method.  Ex- 
periments are  now  being  made  with 
iron  and  ere  long  a  workable  iron  die- 
casting  outfit  may  be  produced.  When 
this  happens  the  industry  will  probably 
be  developed  to  a  point  where  it  will  be 
both  costly  and  impractical  to  resort  to 
the  old  methods  of  casting  small  pieces 
by  the  use  of  sand. 


TO  PROTECT  IRON  AND  STEEL 
FROM  RUST 

THE  following  method  is  but  little 
known,  although  it  deserves  pref- 
erence over  many  others :  Add  1 24  pints 
of  cold  water  to  7  oz.  of  quicklime.  Let 
the  mixture  stand  until  the  supernatant 
fluid  is  entirely  clear.  Then  pour  this 
off  and  mix  it  with  enough  olive  oil  to 
form  a  thick  cream,  or  rather  to  the 
consistency  of  melted  and  recongealed 
butter.  Grease  the  articles  of  iron  or 
steel  with  this  compound,  and  then 
wrap  them  up  in  paper,  or,  if  this 
cannot  be  done,  apply  the  mixture 
somewhat  more  thickly. 


SOLDERING  OF  ALUMINUM 
BRONZE 

TO  solder  aluminum  bronze  with 
ordinary  soft  (pewter)  solder: 
cleanse  well  the  parts  to  be  joined  from 
dirt  and  grease.  Then  place  the  parts 
to  be  soldered  in  a  strong  solution  of 
sulphate  of  copper  and  place  in  the 
bath  a  rod  of  soft  iron  touching  the 
parts  to  be  joined.  After  a  while  a 
copper-like  surface  will  be  seen  on 
the  metal.  Remove  from  bath,  rinse 
quite  clean  and  brighten  the  surface. 
These  surfaces  can  then  be  tinned  by 
using  a  fluid  consisting  of  zinc  dissolved 
in  hydrochloric  acid  in  the  ordinary  way 
with  common  soft  solder. 


A  RADIOGRAM  TO  EVERYDAY 
ENGINEERING. 

The  Editor  of  Everyday  Engineer- 
ing recently  received  a  radiogram  from 
Chicago  via  the  American  Radio  Relay 
League  which  told  of  the  opening  of  the 
first  model  engineering  workshop  in 
Chicago.  The  text  of  the  message  fol- 
lows: 

"We  hereby  announce  the  opening  of 
the  first  model  engineering  workshop 
in  Chicago. 

Chicago  Society  of  Model  Engineers." 
Via  The  American  Radio  Relay 
League.  The  editors  of  Everyday 
Engineering  extend  their  best  wishes 
for  the  success  of  the  new  shop. 
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EVERYDAY  SCIENCE  NOTES 

BY    PROF.    T.  O'CONOR  SLOAN  E 
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Sir  DugaJd  Clerk  recently  read  an 
elaborate  paper  before  the  Royal  Society  of 
Arts,  bis  theme  being  the  position  gas  takes 
in  the  scale  of  efficiency.  The  modern 
mantle  gas  burner  compares  with  the  best 
incandescent  electric  lamp  in  light  given  per 
power  unit.  A  one  watt  incandescent  elec- 
tric lamp  uses  35  B.  T.  U.'s  at  the  generat- 
ing station  and  a  half  watt  bulb  204  B.  T. 
U's  per  candle  power-hour.  The  inverted 
mantle  gas  burner  uses  38  B.  T.  U's  per 
candle  power-hour.  High  pressure  mantle 
gas  burners  give  much  higher  results,  as 
little  as  19  B.  T.  U's  per  candle  power-hour. 
The  electric  flame  arc  on  the  other  hand 
surpasses  this,  using  as  little  as  9  B.  T.  U's 
per  candle  power-hour. 

Gas  thus  appears  about  as  economical  in 
the  lighting  field  as  the  incandescent  elec- 
tric lamp.  In  the  production  of  mechanical 
power  the  modern  gas  engine  develops  13.6 
per  cent,  efficiency  referred  to  brake  horse- 
power, while  the  electric  motor  returns  only 
10.4  per  cent  of  the  energy  at  the  factory. 
The  lecturer  strongly  advocated  internal 
combustion  gas  engines  for  power.  The  last 
proposal  in  the  way  of  electric  power  de- 
velopment in  England  is  the  proposed  in- 
stallation of  16  gigantic  electric  power  sta- 
tions to  work  at  one  and  a  half  times  the 
efficiency  of  the  best  modern  station  and 
at  two  and  three-tenth  times  the  efficiency 
of  the  average  station. 

With  modern  mantle  burners  giving  25 
candle  power  per  cubic  foot,  per  hour, 
where  in  former  times  3  candle  power  was 
good  practise,  and  high  pressure  gas  burn- 
ing giving  40  to  60  candles  per  cubic  foot 
per  hour,  he  considered  that  gas  still  held 
the  preeminence  over  electric  power.  As  Sir 
Dugald  Clerk  is  a  gas  engineer  of  inter- 
national reputation,  it  is  natural  he  should 
advance  arguments  in  favor  of  gas  for  both 
light  and  power. 

An  alloy  of  15%  magnesium  and  85%  lead 
oxidizes  with  great  rapidity  in  moist  air,  both 
metals  participating  in  the  reaction.  Some- 
times an  hour  or  two  is  sufficient,  sometimes 
eight  or  more  may  be  required  to  complete 
the  oxidation  of  the  metals.  They  fall  into  a 
black  powder.  It  is  suggested  that  a  method 
of  making  nitrogen  or  nitrogen  and  hydrogen 
mixtures  might  be  based  on  the  use  of  this 
alloy.  The  oxygen  of  the  air  and  that  of  the 
water  present  as  water  vapor  would  combine 
with  the  metals,  setting  free  the  hydrogen  of 
the  water  and  leaving  the  free  nitrogen  of 
the  air  mixed  with  it. 

'  Austria  and  Germany  were  at  one  time 
relatively  great  producers  of  radium  com- 
pounds; now  the  industry  is  established  in 
its  own  home  and  birthplace  in  France.  The 
Combeville  works  make  radium  salts  and  are 
the  only  establishment  producing  meso tho- 
rium bromide. 


The  aeroplane  record,  Turin  to  Rome  with 
a  passenger  has  been  broken,  the  flight  hav- 
ing been  done  in  2  hrs.  and  15  min.  for  the 
362  miles,  a  rate  of  161  miles  an  hour. 

Had  the  war  continued  Helium  would 
have  been  produced  at  comparatively  low 
cost  and  at  the  rate  of  two  million  feet  a 
month  in  the  United  States  and  British 
Empire. 


Where  small  objects  or  fine  and  inaccessible 
joints  in  places  hard  to  reach  with  the 
ordinary  soldering  iron  are  to  be  soldered, 
the  arrangement  illustrated  in  the  cut,  may 
be  employed.  The  writer  has  used  it  with 
much  satisfaction.  It  consists  of  a  copper 
wire  inserted  into  a  handle.  For  very  small 
work  a  wire  not  over  1/16  inch  inserted  in 
a  cork  will  answer.  For  larger  work,  a  %th 
or  even  thicker  wire  may  be  used  with  a  bit 
of  broom-stick  for  its  handle.  Don't  try  to 
hold  it  with  plyers.  The  wire  fa  kept  hot 
as  shown.  The  outer  end  may  be  taken  to 
represent  the  copper  bit  of  a  soldering  iron 
and  may  be  filed  to  a  flat  chisel  edge  or  to 
a  point  according  to  the  work  to  be  done. 


ing — a  great  contrast  to  the  few  years  of 
the  tropical  plant's  life  which  suffice  to  give 
it  size  enough  for  the  industry  in  question. 
Another  effort  in  somewhat  the  same  direc- 
tion is  the  invention  of  a  machine  to  treat 
cotton  seeds  after  ginning  to  remove  the 
small  amount  of  cotton  fibre  which  still  ad- 
heres to  them.  This  fibre  can  be  used  in 
paper 


A  few  years  ago  the  cultivation  of  flax 
was  regarded  as  a  dying  industry,  but  the 
great  demand  for  linen  during  the  war  gave 
a  great  stimulus  to  the  cultivation  of  flax  in 
Ireland,  Scotland  and  Canada.  The  great 
continental  sources  of  flax  were  cut  off  by 


r  Wire 


This  end  is  tinned  and  the  arrangement  fa 
used  as  shown  in  the  cut.  The  wire  may 
be  of  any  desired  thickness  and  while  the 
soldering  is  in  progress  fa  kept  hot  by  Bunson 
or  common  gas  burner  or  other  source  of 
heat.  The  point  is  kept  hot  as  long  as  de- 
sired— if  used  as  an  ordinary  iron  it  would 
lose  its  heat  in  a  minute  or  two.  As  long 
as  the  soldering  fa  being  done  the  wire  fa 
kept  hot  as  illustrated,  never  being  taken 
out  of  the  flame. 


the  war.  In  Parliament  the  question  has 
been  brought  up  of  employing  discharged 
soldiers  in  the  raising  of  flax  in  India.  One 
great  use  of  linen  has  been  for  the  wings  of 
aeroplanes,  but  later  developments  have  per- 
mitted the  use  of  a  specially  devised  long 
fibre  cotton  fabric  with  every  success,  so  the 
linen  available  can  be  employed  to  greater 
advantage  in  its  household  applications. 


China  is  credited  with  supplying  over  50% 
of  the  antimony  in  the  world.  The  metal 
fa  used  in  alloys,  such  as  type  metal,  and 
its  compounds  are  employed  in  rubber  fac- 
tories and  elsewhere. 


An  Edinburgh  firm  of  publishers  are  re- 
ported to  have  started  the  cultivation  of 
bamboo  in  Trinidad  and  to  have  secured  the 
government  license  to  cut  the  wild  bamboo 
to  be  used  in  making  paper  pulp.  Three  or 
four  years  after  the  plant  fa  started  it  fa 
large  enough  to  cut.  The  knots  have  given 
some  trouble  and  the  bleaching  also  has 
been  attended  with  difficulty,  but  both 
troubles  are  said  to  have  been  overcome.  It 
fa  greatly  to  be  desired  that  the  slow  grow- 
ing trees  of  the  north  could  be  spared.  It 
takes  many  years  for  a  spruce  tree  to  attain 
a  sufficient  growth  to  answer  for  paper  mak- 


One  of  the  Swiss  carbide  of  calcium  works, 
it  fa  reported,  fa  about  to  make  alcohol  from 
acetylene  in  quantity — 7,500  to  10,000  tons 
per  annum  of  90%  alcohol.  There  fa  a  strong 
movement  in  the  direction  of  using  alcohol  as 
a  gasoline  substitute  in  motors.  It  is  of  in- 
terest to  note  that  acetylene  as  such  has  been 
successfully  employed  to  drive  automobiles. 
Here  we  have  the  same  acetylene  as  the  basis 
for  alcohol,  perhaps,  to  be  used  for  the  same 
purpose.  It  has  been  mixed  with  benzol  for 
motive  purposes.  Pure  alcohol  seems  not  to 
have  been  so  available. 


Grain  elevator  fires  have  been  traced  to 
incandescent  lamps.  The  dust  settling  on 
the  bulb  would  catch  fire  and  cause  the  con- 
flagration. The  danger  was  overcome  by 
the  obvious  method  of  using  a  double  bulb, 
one  bulb  as  a  case  inside  of  which  the  lamp 
bulb  was  placed.  The  air  space  between  the 
bulb  and  case  insulated  the  heat. 


Digitized  by 


Google 


216 


Everyday  Engineering  Magazine  for  January 


In  a  chemical  laboratory  where  round- 
bottom  flasks  and  retorts  are  in  use,  a  simple 
support  for  them  may  be  constructed  with 
three  corks  and  a  bit  of  wire.  The  wire  is 
first  inserted  through  the  center  of  the  three 
corks,  and  is  then  bent  into  an  equilateral 
triangle  and  its  ends  twisted  enough  to  hold 
it.  This  forms  an  admirable  and  secure  sup- 
port for  a  round  bottom  flask  or  retort  and 
is  a  substitute  for  the  old  time  wicker  work 
or  straw  ring  which  was  long  used  for  the 
purpose.  An  old  name  for  it  was  a  valet 
— perhaps  because  it  held  the  flask  upright 
when  it  was  full. 


By  the  use  of  a  special  form  of  X-ray 
tube,  the  Coolidge,  which  operates  some- 
thing like  the  Fleming  valve,  familiar  to  radio 
operators,  it  has  been  found  possible  to  de- 
tect flaws  in  the  interior  of  iron  castings.  In 
this  tube  the  rays  from  the  cathode  are  re- 
ceived on  a  plate  of  tungsten  carried  at  the 
end  of  an  arm  of  molybdenum,  the  face  is 
set  at  angle  of  45*  so  as  to  deflect  the 
stream  of  rays  at  right  angles  and  out 
through  the  side  walls  of  the  tube.  The 
tungsten  face  is  called  the  target  It  is 
welded  to  the  molybdenum.  A  steel  casting 
was  tried;  it  was  placed  20  inches  from  the 


BoH-le  Cork 


Carbonic  acid  gas  foam  has  been  found 
effectual  in  the  extinguishing  of  oil  fires. 
Two  solutions,  one  of  the  carbonate  and  the 
other  an  acid  one  are  discharged  on  the  fire. 
A  special  substance  whose  composition  is 
not  disclosed  is  added  to  make  the  mixture 
produce  a  foam.  This  floats  on  the  top  of 
the  oil,  discharging  the  gas  and  displacing 
the  air,  so  that  there  is  nothing  to  support 
the  flame.  When  all  is  over,  any  of  the  com- 
pound left  parts  with  its  gas,  becomes  a 
liquid  again  and  sinks  to  the  bottom  of  the 
tank. 


tube,  and  though  it  was  2J4  inches  thick 
defects  were  revealed  by  a  radiograph  taken 
with  two  minutes  exposure,  on  a  plate 
backed  by  a  sheet  of  lead.  The  voltage  cor- 
responded to  that  required  to  produce  a 
fifteen  inch  spark,  and  the  current  measured 
1 1-4  milli-ampere. 


Sound-ranging  is  the  term  applied  to  the 
determining  of  the  distances  of  submarine 
explosions.  A  recording  instrument  called  a 
hydrophone  is  employed  which  records  the 
period  when  the  sound  was  received  to  with- 
in the  .002  to  .003  part  of  a  second.  A 
single  station  can  locate  the  distance  of  an 
explosion  under  water  to  within  a  few  hun- 
dred yards.  With  several  stations  dis- 
tributed along  a  base  line  or  lines  great  ac- 
curacy can  be  obtained.  A  ship  in  a  fog 
drops  a  depth  bomb  and  in  a  few  minutes 
the  shore  observers  can  locate  her  position 
with  great  accuracy,  even  close  enough  for 
artillery  practise.  The  method  can  be  used 
by  aeroplanes;  bombs  dropped  and  explod- 
ing tell  the  shore  where  they  are  in  case 
their  wireless  gives  out.  A  ship's  position 
can  be  given  accurately  when  she  is  200 
miles  distant.  Directional  wireless  can  give 
a  ship's  position  at  sea  from  a  single  sta- 
tion within  about  2°,  but  with  two  stations 
giving  cross-bearings  the  position  can  be 
given  with  great  accuracy,  both  for  latitude 
and  longitude.  The  Leader  gear  cable  on 
the  bottom  of  the  sea  excited  by  alternat- 
ing current  and  detected  on  shipboard  can 
take  a  ship  through  intricate  channels  which 
are  unmarked  or  in  fog. 


It  is  stated  that  there  is  enough  gold  in  a 
twenty-dollar  gold  piece  to  cover  more  than 
sixteen  square  yards  or  144  square  feet  of 
surface  if  it  is  beaten  into  gold  leaf. 

A  good  hint  has  been  given  for  the  de- 
suplhating  of  a  storage  battery  by  charg- 
ing and  gassing.  The  acid  with  which  the 
operation  is  started  should  be  as  weak  as 
possible,  2*  to  3°  Beamue  fa  enough.  Then 
as  the  plates  desulphate  the  sulphuric  acid 
radical  goes  to  the  solution  in  the  battery 
constantly  strengthening  it  and  bringing  it 
up  towards  the  proper  specific  gravity. 

Large  potash  deposits  are  reported  to  have 
been  found  in  Sicily.  The  Stassfutt  mines  in 
Germany  have  for  many  years  been  the 
great  source  of  potash  supply.  In  the  old 
times  when  the  demand  was  insignificant, 
wood  ashes  were  leached  or  boiled  in  water 
to  extract  the  potassium  carbonate.  As  the 
ashes  were  boiled  in  pots,  the  name  of  potash 
was  given  to  the  product.  The  finding  of 
the  potash  deposits  in  another  nation's 
limits  has  international  importance.  It  b 
provoking  to  realize  that  the  common  min- 
eral feldspar  (orthodase)  contains  a  con- 
siderable per  cent  of  potassium  silicate  but 
the  valuable  potassium  has  never  been  suc- 
cessfully extracted  on  any  commercial  scale. 


It  is  reported  that  an  aeroplane  engine  is 
now  in  use  for  power  in  a  London  factory. 
It  is  to  be  run  far  below  its  rated  power — 
75  H.  P.  instead  of  200  H.  P.  in  order  to 
make  it  last.  As  it  is  a  comparatively  inex- 
pensive relic  of  the  war  and  occupies  a  small 
space,  there  fa  no  reason  why  it  should  not 
answer  as  a  reserve  motor,  which  about  ex- 
presses the  service  expected  of  it. 


The  X-ray  has  been  applied  in  concrete 
ship-building  to  detect  voids  in  the  cement 
and  displacements  of  the  reinforcement.  The 
apparatus  for  this  purpose  weighs  90  pounds. 
It  has  been  suggested  also  to  use  it  to  ex- 
amine the  joints  in  electrically  welded  steel 
ships. 


A  French  manufacturer  has  met  the  de- 
mand for  an  eight-hour  day  for  human  labor 
by  the  introduction  of  a  sixteen-hour  day  for 
machinery;  thus  there  are  two  shifts  of 
workmen  for  a  full  machinery  day. 


Georges  Claude,  the  eminent  French  in- 
ventor and  engineer,  has  made  the  suggestion 
that  ammonium  chloride  should  be  used  aa 
the  regular  commercial  ammonium  salt  in- 
stead of  the  sulphate;  the  latter  has  always 
been  the  compound  hitherto  made.  The  idea 
fa  that  the  weight  for  a  given  amount  of 
ammonkal  gas  "fixed,"  as  it  may  be  ex- 
pressed, by  chlorine  will  be  much  less  than 
when  sulphuric  add  fa  used.  The  Solvay  and 
allied  processes,  it  is  said,  should  be  used  to 
yield  sodium  bicarbonate  and  ammonium 
chloride. 


The  pollution  of  the  air  in  England  by 
solids,  such  as  soot  and  the  like,  has  been 
reported  on  for  the  years  1917-1918  by  the 
Atmospheric  Pollution  Committee.  The 
purest  air  found  was  on  Malvern  Hills. 
There  in  the  month  of  May,  1917,  5.15  metric 
tons  were  deposited  over  each  square  kilo- 
meter. In  Newcastle-on-Tyne  44  28/100  tons 
were  deposited  over  the  same  area  in  the 
month  of  April  of  the  same  year.  The  above 
quantities  for  a  square  mile  are  about  2.6 
times  greater. 


The  chemist  and  experimenter  often  is  called 
upon  to  handle  a  hot  test  tube  or  retort 
and  while  tongs  are  made  for  this  purpose, 
they  are  seldom  at  hand  when  needed  and  a 
makeshift  of  some  kind  such  as  a  wad  of 
paper,  corner  of  an  apron  or  other  ""ftT'al 
fa  interposed  between  the  fingers  and  hot 


glass.  Our  French  contemporary  La  Nature 
illustrates  a  simple  expedient  that  gives  bet- 
ter control  over  the  vessel  than  tongs  do. 
The  sketch  is  self-explanatory,  the  fingers 
being  protected  by  simple  means.  Sheet 
asbestos  may  be  used  and  held  in  place  by 
a  rubber  band  or  pieces  of  rubber  hose  may 
be  cut  to  the  proper  length  and  slit  so  they 
will  constrict  about  the  fingers. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  January 


217 


*  A  MODE 
PROPELLED  D 


The  U.  S.  S 


INTERESTING 
ABOUT  THE  NEW 


FACTS 
FLAGSHIP 
FLEET 


CTRICALLY  * 
GHT  BATTLESHIP 


NEW  MEXICO 


A  RADICAL  DEVELOPMENT 
IN  NAVAL  ENGINEERING 
PROVES  SUCCESSFUL 


"1 


ELECTRICITY  had  never  been 
seriously  considered  as  an 
agency  in  the  propulsion  of 
large  marine  craft  until  a  few  years  ago, 
though  the  adoption  of  electrical  cur- 
rent in  the  operation  of  street  cars, 
automobiles,  railroad  engines,  etc.,  was 
an  accepted  fact.  The  forward  march 
of  electrical  propulsion  was  compara- 
tively slow  to  reach  the  ocean.  Various 
applications  of  electricity  as  a  motive 
force  in  driving  locomotives  and  other 
vehicles  of  land  transportation  had 
reached  an  advanced  stage  of  develop- 
ment, but  the  steamboat  seemed  to  have 
"escaped,"  due  probably  to  the  difficul- 


By  Brewster  S.  Beach 

with  light  weight,  engineers  were  ready 
to  try  electricity  as  a  means  of  trans- 
mission between  the  turbine  and  pro- 
pellers. They  have  been  successful  and 
the  United  States  Navy,  as  indicated  by 
Secretary  Daniels,  has  been  won  over 
to  the  principle  of  electric  drive  and  has 
decided  to  equip  all  of  the  new  capital 
ships  with  electrical  propulsive  machin- 
ery, while  the  idea  is  already  receiving 
consideration  in  the  mercantile  marine. 

One  of  the  oldest  examples  of  elec- 
trically propelled  vessels  in  this  country 
are  the  fire  boats  of  Chicago,  111.,  where 
the  first  boat  was  equipped  in  1908. 
Chicago  was  the  first  municipality  to 


propelling  the  vessel.  The  current  is 
usually  produced  by  a  steam  turbine 
which  turns  a  generator.  The  appar- 
atus is  called  a  turbo-generator  and  this 
unit  together  with  the  usual  engine 
room  auxiliary,  the  boilers,  constitutes 
the  power  plant.  The  electric  current 
generated  by  the  dynamos  is  led  through 
copper  cables  and  suitable  control  ap- 
paratus to  electric  motors,  and  it  is 
these  motors  which  actually  drive  the 
propellers  of  the  ship.  Electricity  acts 
as  a  connecting  link  between  the  steam 
or  other  motive  force  and  the  propellers. 
The  internal  combustion  engine  operat- 
ing on  the  Diesel  principle  is  also  com- 


Mam  control  apparatus  and  switchboard  through  which  the  electrical  current  is  distributed  from  the  power  source  to  the  propeller  motors 

at  the  left.  Room  for  emergency  steering  apparatus  at  the  right 


ties  surrounding  the  adoption  of  satis- 
factory and  efficient  electrical  means  of 
power  generation  and  transmission. 

Turbine  Development  Helps  Electric 
Propulsion 

The  possibility  of  electric  propulsion 
of  large  craft  was  talked  about  as  soon 
as  electric  motors  began  to  be  used,  but 
actual,  serious  study  needed  for  its  ap- 
plication awaited  the  development  of 
the  steam  turbine.  When  the  turbine 
development  reached  its  present  ad- 
vanced stage,  combining  high  speed 


accept  the  theory  of  electric  drive  for 
boats  of  this  class.  The  popular  mind, 
no  doubt,  conceives  an  electric  ship  to 
be  like  a  small  electric  automobile  or 
truck — something  that  stores  the  energy 
necessary  to  its  operation  in  large  bat- 
teries,, carries  it  along  and  draws  upon 
it  as  occasion  may  demand. 

What  an  Electric  Ship  Is 

This  is  not  the  case,  as  electric  cur- 
rent must  be  generated  continuously 
within  the  ship  in  order  that  this  cur- 
rent may  be  put  to  its  proper  use  in 


ing  into  prominence  as  a  power  for  the 
generation  of  electricity.  The  dynamo 
driving  means  whether  it  is  a  steam  tur- 
bine or  an  oil-engine,  is  called  the  prime 
mover. 

No  Mechanical  Reduction  Gears 

No  gears  are  needed  in  the  electri- 
cally driven  ship.  The  function  usually 
performed  by  gears  (that  is,  to  make  a 
connection  between  the  turbine  which  is 
to  be  efficient  must  revolve  at  a  rela- 
tively high  speed,  and  the  propeller, 
which  to  be  efficient  must  rotate  rela- 
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tively  slow),  is  accomplished  electri- 
cally, thus  permitting  both  turbine  and 
propeller  to  operate  at  high  efficiency. 
Just  as  in  the  automobile,  it  is  some- 
times desirable  to  "shift  gears,"  it  may 
be  necessary  at  times  to  accomplish  the 
same  result  on  board  ship,  though  not 
necessarily  for  the  same  reason.  Elec- 
tricity lends  itself  admirably  to  effecting 
these  speed  changes,  whereas  no  prac- 
tical and  reliable  means  has  yet  been 
found  to  accomplish  this  mechanically 
on  large  ships. 

Military  Advantages 
The  primary  military  advantage  of 
the  electric  ship,  rests  on  the  ability  to 
arrange  the  propelling  machinery  in  a 
number  of  separate  watertight  compart- 
ments throughout  the  hull  placed  near 
the  center  so  that  they  may  be  protected 


engineers  cooperating  with  the  Govern- 
ment to  solve  the  problem  presented. 

The  New  Mexico  Described 

The  New  Mexico  displaces  32,000 
tons  and  requires  28,000  H.P. — nearly 
one  H.P.  for  every  ton  of  displacement. 
It  is  of  the  oil-burning  type  with  a  total 
oil  capacity  of  3,400  tons  which  is  6,- 
800,000  pounds,  or  about  one  million 
gallons. 

The  oil  burners  heat  nine  steam  boil- 
ers, each  of  which  can  produce  4,000 
H.P.,  and  deliver  steam  at  a  pressure 
of  250  lbs.  to  the  square  inch.  The 
steam  from  these  boilers  operates  two 
turbo-generators  which  constitute  the 
power  plant,  each  capable  of  generating 
14,000  H.P.  The  current  from  the 
dynamos  operates  four  motors — one  for 


It  has  been  estimated  that  there  are 
300  motors  on  the  New  Mexico,  and 
here  is  a  partial  list  of  some  of  the  uses 
to  which  they  are  put:  Operating  the 
steering  gear  and  anchor  windlass 
mechanism,  for  boat  cranes  and  deck 
winches,  for  turning  turrets  and  elevat- 
ing guns;  driving  smoke  ejector  air 
compressors,  operating  numerous  pumps 
for  sanitary  purposes,  supplying  fresh 
water,  pump  oil  and  driving  drainage 
pumps.  The  refrigerating  system  util- 
izes electric  power  and  there  are  twenty 
motor-generator  sets  for  interior  com- 
munication, gun  firing,  etc.  Motors 
turn  the  large  searchlights  and  run  the 
ventilating  fan.  Eight  motors  are  used 
in  the  kitchen  for  such  humdrum  but 
no  less  necessary  purposes  as  peeling 
vegetables,    mixing    dough,  washing 


Views  at  right  show  the  large  thrust  bearing  and  length  of 
propeller  shaft  used  in  power  transmission 


One  of  the  large  propeller  driving  motors  used  on  the  U.SS. 
New  Mexico  is  shown  above 


from  damage  due  to  torpedo  attack, 
shell  fire,  grounding,  collision,  etc. 

The  ability  to  form  new  combinations 
of  control  and  operation  by  the  conveni- 
ent isolation  of  defective  apparatus, 
simply  by  cutting  off  the  electric  con- 
nections; an  estimated  low  cost  of  main- 
tenance; the  reliabilty  of  the  equipment 
and  an  economical  operation  at  many 
different  speeds  are  also  valuable  con- 
siderations. 

Let  us  now  examine  these  principles 
in  actual  practice.  The.  best  example 
today  is  the  U.  S.  battleship  A'cu. 
ica,  the  first  capital  ship  of  any  navy  to 
be  equipped  for  electric  propulsion.  It 
was  built  at  the  Brooklyn  Navy  Yards 
and  launched  in  1917.  The  electrical 
propulsion  equipment  was  made  and  in- 
stalled by  the  General  Electric  Co.,  its 


each  propeller.  The  motors  are  twelve 
feet  in  diameter.  They  are  controlled, 
from  a  central  switchboard  or  control 
station  where  the  engineers  on  receipt  of 
instructions  from  the  ship's  bridge  can 
start  the  ship  forward,  or  backward  and 
run  the  propellers  at  different  speeds  in 
either  direction.  They  can  run  all  four 
motors  from  one  turbo-generator  or  they 
can  run  the  two  port  motors  from  one 
generator  and  the  two  starboard  motors 
from  the  other  generator. 

Part  of  the  steam  produced  in  the 
boilers  is  diverted  to  six  auxiliary 
turbo-generator  sets  located  in  different 
parts  of  the  ship  and  these  power  plants 
produce  the  electricity  which  operates 
all  of  the  mechanical  devices,  outside 
of  the  propulsion  equipment,  including 
the  electric  lights. 


dishes,  and  grinding  meat.  The  ma- 
chinery in  the  various  shops  is  all  op- 
erated by  individual  motor  drive. 

It  is  stated  that  the  electric  lights  of 
the  New  Mexico  can  be  supplied  from 
two  independent  sources  of  supply, 
first  the  auxiliary  turbo-generators  al- 
ready mentioned,  and  second,  a  set  of 
storage  batteries  which  is  designed  to 
be  brought  into  service  in  any  emer- 
gency where  the  main  source  of  light- 
ing current  should  fail. 

Another  interesting  feature  is  the  dis- 
tilling plant  which  produces  30,000 
gallons  of  pure  water  from  the  sea  in 
every  24  hours.  The  larger  portion 
of  this  liquid  is  used  in  the  boilers 
which  require  water  of  the  utmost 
purity.    The  refrigerating  system  sup- 
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plied  is  capable  of  producing  six  tons 
of  ice  each  day. 

Two  electrically  driven  boat  cranes 
used  in  hoisting  and  lowering  the  boats 
and  loading  supplies  aboard  the  ship 
have  a  capacity  of  4,000  pounds  each. 
The  large  calibre  guns  of  the  New 
Mexico  are  fired  by  electricity,  am- 
munition is  hoisted  from  the  magazines 
by  electric  motors  and  some  of  the  guns 
are  loaded  by  electricity. 

The  ponderous  rudder  is  moved  in- 
to any  desired  position  by  the  simple 
movement  of  a  controller  on  the  navi- 
gating bridge,  which  sets  in  motion 
machinery  carried  in  the  hold  of  the 
vessel  for  this  purpose.  There  are  sev- 
eral steering  stations  located  in  various 
parts  of  the  ship  where  this  operation 
may  be  performed  in  case  one  station 
should  be  disabled.  In  all,  there  are 
five  different  ways  of  steering  the  New 
Mexico,  one  of  which  is  the  hand 
method,  which  requires  the  strength  of 
six  men,  and  which  is  reserved  for 
emergencies. 

The  ventilation  and  heating  of  the 
ship  is  by  air1 — cold  air  is  forced  into 
the  vessel  in  warm  weather  and  hot  air 
during  the  winter  months.  The  air  is 
forced  through  pipes  by  blowers 
operated  by  electric  motors. 

There  is  a  completely  equipped  elec- 
tric carpenter  shop,  machine  shop, 
foundry,  laundry,  hospital  operating 
room,  and  a  bakery  where  bread  is 
baked  in  electrically  heated  ovens,  while 
die  gallery  or  kitchen  is  steam  operated, 
the  ranges  burn  oil  instead  of  coal,  and 
there  are  big  steam  jacketed  pots  for 
heating. 

First  Experiments  with  the  Jupiter 

While  the  New  Mexico  is  the 
pioneer  battleship  with  electric  drive, 
the  Navy  began  its  first  experiments  on 
the  collier  Jupiter,  built  at  Mare 
Island  Navy  Yard,  San  Francisco, 
Calif.,  and  launched  August  24,  1912. 
Among  other  battleships  being  equip- 
ped with  electric  drive  are  the  Cali- 
fornia, Tennessee,  Maryland,  West  Vir- 
ginia, Colorado  and  Washington. 

The  disadvantage  of  the  direct  con- 
nected turbine  led  to  the  advocation  of 
electricity  as  a  means  of  propulsion 
before  a  successful  means  of  speed  re- 
duction was  developed.  Very  soon 
after,  however,  active  development  of 
mechanical  gears  for  connecting  tur- 
bines to  ships'  propellers  was  begun 
and  succesful  forms  were  evolved.  This 
is  known  as  geared  turbine  drive  and 
may  be  considered  a  direct  rival  of  the 
electrical  method  which  we  have  al- 
ready described. 

Merchant  Vessels  to  Come  Next 

Having  established  the  principle  of 
electric  propulsion  in  the  Navy  of  the 
United  States,  attention  is  now  cen- 
tered on  the  adoption  of  the  same  means 
of  propulsion  to  the  cargo  and  passen- 


ger carrying  ships  which  will  make  up 
our  merchant  fleet.  Electric  propulsion 
for  this  class  of  vessel  has  been  slower 
in  development  than  the  same  prin- 
ciple applied  to  naval  vessels.  Many 
noted  engineers,  however,  are  now  at 
work  on  American  Turbo-electric  and 
oil  engine-electric  systems  for  cargo 
vessels  in  this  country,  so  some  authori- 
ties believe  future  growth  along  these 
lines  to  be  unusually  bright. 

It  cannot  be  denied  that  there  is  still 
much  divergence  of  professional  opinion 
over  the  relative  merits  of  one  form 
of  ship  propulsion  over  other  methods. 
A  discussion  of  the  question  at  this 
time  would  be  out  of  place,  even  if  it 
were  adapted  to  the  needs  of  a  non- 
technical popular  article.  No  attempt 
has  therefore  been  made  to  compare 
electric  ship  drive  to  the  older  forms 
of  propulsion.  It  is  hoped  that  this 
short  article  will  give  the  reader  an 
idea  of  what  electric  ship  propulsion 
is,  how  it  has  been  utilized,  and 
through  what  stages  of  scientific  evo- 
lution it  has  grown  up. 


CAUSES  OF  BOILER  DEFECTS 

An  abridged  summary  of  Inspector's 
Reports  compiled  for  1911  from  the  rec- 
ords of  the  Hartford  Steam  Boiler  In- 
spection and  Insurance  Co.  distinctly 
shows  that  over  one-half  of  the  defects 
generally  found  in  steam  boilers  are  to 
be  attributed  to  the  feed  water. 

Boiler  Defects  Ascribed  to  Water 

No.  of  Per- 

defects  centage 

Nature  of  defects     found  of  total 

Incrustation  &  scale.  43,663  25.8% 

Deposit  of  sediment .  19,471  11.5% 
Internal  corrosion. . .  13,781  8.15% 
External  corrosion. .    9,668  5.71% 

Burned  plates   5,174  3.06% 

Other  defects   77,445  45.78% 

Total  number  of 
defects  169,202  100.00% 

It  is  well  known  that  a  deposit  of 
scale  greatly  hinders  the  transmission 
of  heat  to  the  boiling  water,  which  is 
accounted  for  by  the  fact  that  the  heat 
conductivity  of  mineral  substance  is 
very  much  less  than  that  of  metals. 
Scale  1/16-inch  thick  is  apt  to  reduce 
the  efficiency  of  the  heating  surface  5 
to  10%;  J^-inch  thick  causes  a  loss 
of  10  to  20%  depending  upon  the  den- 
sity of  the  incrusting  solids. 

A  contemporary  states  that  a  medium- 
sized  steam  boiler  was  kept  clear  of 
scale  for  over  twenty  years  by  the  sim- 
ple expedient  of  boiling  a  bushel  of  po- 
tatoes in  it.  After  these  were  boiled 
for  a  time,  the  scale  loosened  and  col- 
lected in  the  boiler  base  from  which  it 
was  easily  removed.  This  would  not 
work  with  all  boilers  because  the  chem- 
ical substances  in  solution  in  water 
varies  with  locality.    In  any  event,  it 


is  a  remedy  that  can  have  no  injurious 
action  even  if  it  does  no  good  which  is 
more  than  can  be  said  for  a  number  of 
boiler  scale  remedies  that  have  been 
proposed. 

SPONTANEOUS  IGNITION  OF 

ENGINE  FUELS 
The  engines  operating  on  the  Diesel 
and  semi-Diesel  principles  do  not  use 
electrical  ignition  means  but  depend 
on  the  heat  developed  in  compressing 
air  to  pressures  of  over  500  pounds  per 
square  inch  and  then  injecting  fuel 
under  still  higher  pressure  into  the 
heated  air  which  causes  spontaneous 
combustion  of  the  resulting  air  and  fuel 
gas  mixture.  A  British  firm  of  en- 
gineers have  made  a  series  of  labora- 
tory tests  to  determine  the  ignition 
temperature  of  various  liquid  and  semi- 
liquid  engine  fuels  suitable  for  this 
type  of  engine,  and  have  tabulated  the 
results  as  follows: 

Spontaneous  ignition 
temperature  in  oxygen 
Deg.  C.   Deg.  F. 

Gasoline  No.  1  272  522 

Gasoline  No.  2  270  518 

Kerosene   252  486 

Gas  Oil  254  489 

Petroleum  Fuel  Oil... 260  500 
Shale  Oil  (Broxburn) .  .253  487 

Tar  Oil  470  878 

Coke  Oven  Tar  494  922 

Water  Gas  Tar  464  867 

Blast  Furnace  Tar  498  928 

Whale  Oil  273  523 

Napthalene   402  756 

Alcohol    395  743 

From  these  figures  it  will  be  noted 
that  the  tar  oils  have  much  higher  spon- 
taneous ignition  temperatures  than 
petroleum  oils,  and  that  there  is  very 
little  difference  in  degrees  required 
between  gasoline  and  petroleum  oil  un- 
der the  conditions  of  the  tests.  This 
means  that  a  degree  of  compression 
sufficient  to  raise  the  compressed  air 
to  a  temperature-  that  will  ignite  petro- 
leum may  be  insufficient  for  tar  oils — 
hence  engines  of  the  spontaneous  igni- 
tion type  working  with  such  heavy  oils 
should  have  either  higher  compression 
or  some  external  means  of  raising  the 
temperature  of  the  air,  before  it  is  com- 
pressed in  the  working  cylinder. 

TANKS  HOLD  PLACE  IN  ARMY 
The  success  of  the  armored  tank  in 
the  late  war  has  been  so  marked  that 
the  continuance  of  the  Tank  Corps  as  a 
peace-time  organization  has  been  ap- 
proved by  Congress.  A  minimum  of 
1,050  tanks  will  remain  in  commission 
with  the  army,  330  of  the  heavy  type 
and  720  of  the  light  type.  A  third 
type,  the  signal  tank  is  provided  for 
each  company  and  battalion  comman- 
der, 45  being  the  total  for  the  complete 
tank  organization.  The  corps  will  be 
made  up  of  377  commissioned  officers 
and  5,862  enlisted  men. 
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A  New  Lightweight  Monoplane 

An  Interesting  English  Design  of  Low  W eight  and  Relatively  Low  Power  That 
Should  be  Simple  to  Fly  and  Economical  to  Maintain 


AN  English  aeronautical  engineer 
has  devised  a  very  small  mono- 
l  plane  which  is  said  to  weigh  but 
220  pounds  complete  and  ready  for 
flight.  As  will  be  evident  from  the  il- 
lustrations, it  is  a  modern  modification 
of  the  old  Santos-Dumont  Demoiselle 
monoplane  which  was  shown  at  several 
aviation  meets  in  this  country  over  a 
decade  ago  and  which  was  flown  in 
France  by  its  build- 
er with  an  engine  of 
the  same  form  but 
of  only  20  h.  p.  The 
engine  used  in  the 
machine  illustrated 
is  of  the  40  h.p.  hori- 
zontal, opposed 
cylinder  air  cooled 
type  made  by  the  A. 
B.  C.  interests  and 
is  their  type 
"Gnat."  This  en- 
gine, as  will  be  evi- 
dent from  the  illus- 
tration, is  mounted 
in  front  of  the  air- 
plane and  forms, 
with  the  gasoline 
and  oil  tanks,  a 
complete  power 
plant  unit  that  is 
easily  detached.  The 
torpedo  shaped  fuel 
tank  holds  5  gallons 
of  gasoline  and  2 
quarts  of  oil  which 
is  said  to  be  suffi- 
cient for  a  flight  of 
2  hours,  which  time 
permits  covering  a 
distance  of  12S 
miles  under  favor- 
able conditions.  The 
maximum  speed  is 
given  as  65  miles 
an  hour  and  an 
exceptionally  slow 
landing  speed  of 
less  than  30  miles 
per  hour  is  made 
possible  by  the  de- 
sign. 

It  is  claimed  that 
if  sufficient  hangar 
space  is  not  avail- 
able, the  single  plane  may  be  removed 
by  taking  off  a  few  bolts.  The  fuselage 
is  very  simple  in  construction,  consist- 
ing of  two  outriggers  which  carry  the 
empennage  consisting  of  vertical  and 
horizontal  stabilizing  planes,  vertical 
rudder  and  elevators  at  the  back  end. 
The  outriggers  or  tail  booms  are  joined 
to  the  small  undercariage  which  pro- 
vides accommodations  for  the  pilot's 


seat  and  the  "joy  stick"  and  rudder 
board,  by  which  the  machine  is  con- 
trolled. An  aluminum  shield  very  sim- 
ilar to  the  front  end  of  a  motorcycle 
side  car  is  placed  in  the  front  of  the 
pilot  to  protect  his  limbs. 

The  wheels  are  mounted  on  a  lamin- 
ated wood  axle  member  to  which  steel 
tubes  are  attached,  for  the  wheel  hubs 
to  rotate  on,  this  laminated  construc- 
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A  light  weight  monoplane  that 


the  enthusiastic 
of  the  air" 


tion  having  enough  spring  to  take  care 
of  the  shock  of  landing.  The  wing 
span  is  but  15  feet  and  the  length  over 
all  is  given  as  14  feet.  The  machine 
is  extremely  simple  in  construction  and 
as  ample  power  is  provided  for  such 
a  small  craft  it  should  prove  to  be  a 
good  flier.  The  machine  seems  to  be 
a  type  that  can  be  readily  made  by  any 
amateur  equipped  with  very  ordinary 


shop  facilities.  It  is  stated  that  a  com- 
pany is  being  formed  for  their  manu- 
facture, and  that  the  machine  will  be 
sold  at  about  $1500  when  it  is  produced 
on  a  quantity  basis.  The  general  con- 
struction is  very  clearly  outlined  in  the 
illustration  and  the  principal  dimen- 
sions are  given. 

There  are  several  things  that  can  be 
criticised  about  this  monoplane,  how- 
ever, one  being  the 
location  of  the  pow- 
er plant  above  the 
pilot  in  such  a  posi- 
tion that  in  case  of 
a  fall  it  might  be- 
come detached  from 
its  fastenings  and 
injure  the  operator 
b  y  falling  upon 
him.  Another  dis- 
advantage of  the  de- 
sign is  that  the  pilot 
is  sitting  very  close 
to  the  ground  and 
any  rough  landing 
that  would  not*  in- 
jure him  if  he  were 
sitting  higher,  might 
be  apt  to  result  dis- 
astrously on  account 
of  the  proximity  of 
the  pilot  to  the  earth 
when  landing.  The 
conventional  forms 
of  aircraft  under- 
carriage give  more 
protection  to  the 
aviator  and  when  he 
is  sitting  in  the  us- 
ual type  of  fuselage, 
even  if  a  landing,  is 
made  that  is  suffic- 
iently rough  to 
break  the  landing 
gear,  the  first  shock 
is  taken  up  and  the 
pilot  is  not  so  apt  to 
be  injured  as  in  the 
construction  shown 
where  he  hits  the 
ground  first 

A  modification  of 
the  design  in  which 
the  pilot  was  seated 
higher  would  make 
for  greater  safety  in  landing  though 
the  craft  might  not  be  so  easily  con- 
trolled because  of  the  higher  location 
of  the  center  of  gravity.  When  the 
pilot's  weight  is  carried  below  the 
plane,  as  in  the  form  shown,  it  is  be- 
lieved that  easier  control  is  obtained 
when  flying  as  the  lateral  stability  is 
said  to  be  greater. 


designer  calls  "the  motorcycle 
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Building  A  Two-Passenger 
Seaplane 
(Continued  from  page  196) 

Fig.  12.  The  center  of  gravity  of  the 
three-cylinder  Lawrance  motor  complete 
with  a  fifteen-pound  propeller  of  oak 
or  a  walnut  propeller  copper  tipped  of 
6'  6"  dia.  x  60"  pitch  is  approximate- 
ly 2  7/32"  back  of  the  center  line  of 
the  motor  attaching  bolts  and  15/16" 
below  that  point.  The  manufacturers 
locate  the  center  of  gravity  of  their 
motor  minus  the  propeller,  as  dimen- 
sioned on  Fig.  13,  19/32"  plus  1  7/8" 
to  the  rear  of  the  point  of  attachment. 

The  centers  of  weight  computed  are 
given  at  2'  7  y2  forward  and  2'  7l/2" 
rear  of  the  static  center  of  gravity,  al- 
lowing 165  lbs.  for  motor,  accessories, 
propeller,  etc,  and  a  165-lb.  pilot.  The 
passengers'  weight  and  gasoline  tank 
are  on  the  C-G.  Any  deviation  from 
the  above  calculations  must  be  compen- 
sated for  by  computing  the  moment  of 
that  difference.  The  dynamic  balance 
(equilibrium  in  flight)  marked  C-L, 
center  of  any  airplane  is  influenced  by 
the  speed  of  the  machine  (the  lift  varies 
as  the  square  of  the  velocity)  and  the 
efficiency  of  the  motor,  as  the  center  of 
thrust  is  below  the  center  of  resistance. 
This  will  give  inherent  stability  within 
certain  limits  up  to  approximately 
twelve  degrees  incidence. 

As  the  torque  of  the  motor  tends  to 
turn  the  machine  in  the  opposite  direc- 
tion to  the  propeller  movement,  it  is 
offset  by  one  of  two  methods.  First  by 
the  "wash  in"  and  "wash  out,"  a  slight 
increase  of  incidence  in  the  left  wing 
and  decrease  of  incidence  in  the  oppo- 
site wing  or  by  additional  supporting 
surface  which  is  the  more  popular  prac- 
tice. The  dynamic  balance  may  be  ad- 
justed by  increasing  the  stagger  of  the 
top  plane  if  found  nose  heavy  or  de- 
creasing the  stagger  if  found  tail  heavy. 

Changes  Necessary  for  Ford  Motor 

A  complete  description  of  a  remod- 
elled Ford  motor  will  be  given  in  a  com- 
ing issue  of  this  magazine.  It  is  claimed 
by  experimenters  that  by  alterations 
and  the  addition  of  an  overhead  valve 
cylinder  head  that  this  engine  weighing 
200  lbs.  will  develop  up  to  40  horse- 
power at  1650  R.  P.  M.  with  a  maxi- 
mum thrust  of  250  lbs.  with  a  6'  dia. 
and  4J/£'  pitch  propeller.  Ascertain  the 
center  of  gravity  of  the  complete  motor 
(approximately  262  lbs.)  including  the 
radiator,  propeller,  water  (estimated  at 
three  gallons)  and  the  oil  in  the  crank 
case,  place  the  center  at  the  C-G  indi- 
cated. This  will  necessitate  locating  the 
pilot  seat  as  indicated.  Locate  the 
motor  or  engine  bearers  using  the  four- 
teen crank  case  bolt  holes  as  centers, 
drill  through  the  bearers.  The  bed  bolts 
will  then  be  also  used  as  the  crank 
case  bolts.  It  is  obvious  that  no  fly- 
wheel need  be  used  and  the  propeller 


.  Station  No. 

Quantity 

of  Strut 

Required 

No.  1 

2 

No!  2 

2 

No.  3 

2 

No.  4 

2 

No.  5 

2 

No.  6 

2 

No.  7 

2 

Stern  Post 

1 

T-Top 

• 

B- Bottom 

XNO.  1 

1-1  ,  l-D 

2-T,  2-B 

1-T,  1-B 

3-B 

1-B 

3-T 

1-T 

4-B 

1-B 

5-T,  5-B 

1-T,  1-B 

6-T,  6-B 

1-T,  1-B 

7-T,  7-B 

1-T,  1-B 

BILLS  OF  MATERIAL 
TWO-SEATER— FUSELAGE  COMPONENTS 
Vertical  Struts 
Width 


Thickness 
in  inches 
13/16 


in  inches 
1 

3 
2H 
3 

\y2 
\y2 
\y2 

iy»  2 

Horizontal  Struts 


Length 
in  inches 
16 

17^ 
21M 
20^ 
17^ 
15# 

uy2 
i&y2 


Material 
Spruce 
Ash 
Spruce 
Ash 
Spruce 


Ash 


13/16 


1 

3 

2y4 

2H 

2y4 

1/2 

1/3 


Longerons 
Top  1"  1" 
Bottom  1"  1" 


2-  F 

3-  F 

4-  F 


Formers  of  y4 

...  &y2"xi9" 


3-Ply  Veneer 
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Ash  ' 

Spruce 
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14 
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a 
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Ash 
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shown  at  Fig.  2-F 
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X0-F 

5'-  7" 
2'-  5" 
5'-  7" 
4'-10>8" 


9y4"x2iy2" 

8$4"x21  1/16" 

5-  F    5#"xl6M" 

6-  F    2#"x  9J4" 

7-  F    iy2"x  by2 

8-  f   \y2Hxz\y2 

9-  F    3^"xl9#" 

10-F     16"  x30 

Stringers 

A    1  piece   

B    2  pieces    %"x}4" 

C   2pieces    %lxK 

D    2  pieces    #"xJ4" 

Ford  Motor  Fuselage 
See  plate  seven. 

No.  1  2— Vertical    13/16"  xl" 

No.  1  2— Horizontal    13/16"  x  1" 

So.  2  1— Horizontal   13/16" xiy2 

STo.  2  2— Vertical   13/16"  x  Zy2"  x  17#" 

No.  4       Extra  Vertical  •  13/16"  x  \y2"  x  18&" 

No.  4       Extra  Horizontal   13/16"  x \y2  x  19  1/16" 

No.  4       Bot.  1— Horizontal    13/16"  x  zyA"  x  19  9/16" 

No.  3       Top  1— Horizontal    13/16"  x  2#"  x  19^" 

No.  4       Bot.  1— Horizontal    13/16"  x  2#"  x  19  3/16"  " 

2  Upper  Longerons   1"    x  1^  x  15'-8^ 

2  Lower  Longerons   1"    x  1  x  16'-1 

2  Engine  Bearers   I#"x3"x38"  Spruce 

a    1  Stringer    }4"x#"x5'-9" 

b    2  Stringers    JA"*M 

c    2  Stringers    XH 

d    2  Stringers    54"  x  M 


x  9" 
x  12" 
xl9" 


Ash 

tt 
(( 
tt 

Spruce 

tt 

Ash 


x  2'-7" 
;  x  2'-7" 
x  


hub  bolts  on  that  flange  on  the  crank- 
shaft to  which  the  flywheel  is  normally 
attached.  The  motor  must  have  a  bat- 
tery or  magneto  ignition  to  replace  the 
flywheel  generator,  high  tension  mag- 
neto being  advised.  A  flat,  oil  tight 
plate  is  welded  to  the  lower  crank  case, 
replacing  the  portion  cut  off  that  acted 


as  the  flywheel  protector  and  oil  sump. 
The  radiator  will  require  fitting  be- 
tween the  longerons  and  changing  the 
return  pipe,  which  is  not  a  very  diffi- 
cult piece  of  soldering  and  riveting  for 
any  mechanic  capable  of  building  the 
airplane. 

(Part  Six  in  next  issue) 
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RADIO 

TELEPHONE  AND 
TELEGRAPH  APPARATUS 


A  Radio  Telephone  Transmitter 

The  Divisional  Method,  Using  Standardized  Panels,  is  Employed  in 
Constructing  this  Short  Distance  Transmitter 

By  M.  B.  Sleeper 


SO  many  requests  for  a  short-distance 
radio  telephone  set  have  come  in 
that  this  set  was  constructed  to  show  the 
reader  of  Everyday  Engineering  what 
can  be  done  in  working  out  such  an 
equipment.  There  are  many  ways,  some 
complicated  and  some  makeshift,  to 
build  a  vacuum  tube  transmitter^  Plans 


You  will  recognize  the  audion  mount- 
ing and  rheostat  panels  from  the  De- 
cember issue.  The  same  system  has 
been  used  for  the  new  instruments. 
Each  panel  is  a  unit  by  itself  and  can 
be  removed  or  replaced  by  loosening  the 
brass  straps  as  more  panels  can  be 
added. 


higher  voltage  on  the  plate  and  an  am- 
plifier at  the  receiving  end. 

Antenna  Tuning  Inductance 

A SUFFICIENT  inductance,  58,000 
cms.,  is  allowed  to  give  wave- 
lengths up  to  260  meters  with  a  stand- 


01  > 


IIs  -ss 


Fig.  1.    The  true  experimenter  takes  as  much  pride  in  the  appearance  as  in  the  performance  of  his  equipment 


for  this  set  were  made  with  the  idea  of 
steering  an  intermediate  course,  to  ob- 
tain the  maximum  results  from  a  simple 
circuit.  The  illustrations  here  show 
such  a  set  as  it  was  constructed  in  our 
own  laboratory. 


This  set,  with  a  De  Forest-Marconi 
VT  working  on  two  standard  Navy 
type  22.5-volt  batteries,  was  heard  over 
a  distance  of  four  miles  at  a  receiving 
station  using  a  single  audion  detector. 
A  great  distance  can  be  covered  with  a 


ard  transmitting  antenna  of  0.0005 
mfd.  and  a  0.001  mfd.  series  tuning 
condenser. 

The  tube  is  ins.  in  diameter  and, 
with  the  mounting  legs,  3  ins.  long. 
Three  legs,  }i  in.  long,  are  cut  out  of 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  January 


Z23 


the  tube  so  that  inside  contacts  can  be 
reached  with  a  soldering  iron.  They 
must  be  laid  out  carefully  before  the 
coil  is  wound.  A  knife  sharpened  on  a 
coarse  stone  is  best  for  this  work. 

High  frequency  cable,  3x16  No.  38, 
is  used  for  the  coil.  The  winding  starts 
%  in.  from  the  rear  end.  Taps  are  taken 
at  0,  5,  8,  11,  14,  17,  20  and  23  turns. 
The  ground  is  connected  at  the  0  end 
Connections  should  be  made  so  that 
the  inductance  is  increased  by  turning 
the  switch  clock-wise. 

It  is  important  to  lay  out  the  panel 
and  drill  all  holes  before  assembling 
any  of  the  parts  on  it.  The  switch  points 
were  put  in  and  connected  across  first 
and  the  switches  fitted  in  place. 

The  switches  are  simple  in  construc- 
tion. Three-ply  blades  were  cut  from 
Xo.  30  spring  brass,  then  a  lj4-inch, 
8-32  screw  was  put  through  the  knob, 
the  switch  blade  set  on  the  screw  and 
a  nut  turned  down  to  secure  the  blades. 
A  spring  washer  at  the  back  of  the 
panel  and  a  second  nut  on  the  end  of 
the  screw  complete  the  switch.  To  pre- 
vent the  loosening  of  the  nut,  it  was 
soldered  to  the  screw.  Finally,  a  strip 
of  No.  34  copper  was  soldered  to  the 
nut  and  brought  out  to  the  connecting 
screw. 

Small  legs  of  }£  by  1/16  in.  brass 
were  cut  out  and  drilled  for  legs  to  sup- 


Fig.  i.    The  inductance  control  section 

port  the  inductance.  Figs.  1,  2  and  3 
illustrate  the  construction. 

Series  Tuning  Condenser 

FIG.  4  gives  the  details  of  the  con- 
denser and  mounting.  A  0.001 
mfd.  Clapp-Eastham  balanced  con- 
denser was  changed  over  with  solid 
bakelite  end  pieces  in  place  of  the  alu- 
minum ones.  It  was  mounted,  by  means 
of  the  front  plate,  to  the  panel  by  screws 
which  also  held  the  scale. 


The  end  plates  were  drilled  with  the 
original  as  template.  Then  the  front 
plate,  panel,  and  scale  were  drilled,  for 
the  mounting  screws,  all  at  once  to  in- 
sure perfect  alignment.  At  first  it  was 
planned  to  have  the  scale  and  handle 
revolve,  but  the  scale  did  not  run  per- 
fectly true  because  it  was  pushed  out 
by  the  set  screw.  Accordingly,  a  pointer 
was  put  into  the  handle  in  place  of  the 
screw  and  the  scale  fastened  to  the 
panel.  This  method  had  an  added  ad- 
vantage in  that  the  capacity  was  in- 
creased when  the  handle  was  turned 
clock-wise,  which  is  the  correct  way. 
The  handles  and  dials  were  obtained 
from  the  A.  H.  Korwin  Company. 

The  collection  of  dust  between  the 
condenser  plates  causes  series  losses  in 
a  transmitter.  For  this  reason  the  plan 
shown  in  the  illustrations  was  adopted. 
The  comers  of  the  end  plates  were 
rounded  off  and  a  length  of  G-A-lite 
tubing,  3>4  ins.  outside  diameter, 
slipped  over  the  condenser.  Short 
lengths  of  strip  brass  fitted  over  oppo- 
site supporting  rods  held  the  tube  in 
place.    This  can  be  seen  in  Fig.  2. 

The  Grid  Condenser 

THIS  instrument  is  similar  to  the 
series  tuning  condenser  except  that 
a  0.0005  mfd.  condenser  was  used.  Con- 
nections were  made  by  soldering  di- 


Fig.  2.  The  rear  of  the  radio  telephone  set,  showing  the  assembled  standardised  panels,  each  carrying  a  separate  section  of 

the  apparatus 
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rectly  to  the  ends  of  the  plate  support- 
ing rods. 

Telephone  Transmitter 

BY  good  luck,  a  telephone  desk  was 
picked  up  in  a  second-hand  store. 
The  stand  was  cut  off  and  solder  melted 
into  the  hollow  end  around  a  machine 
screw.  The  screw,  imbedded  in  the  sol- 
der, served  as  a  mounting  bolt  to  hold 
the  transmitter  to  the  panel. 
Where  such  a  mounting  is  not  avail- 


Operating  the  Telephone 
Transmitter 

TO  put  the  set  in  operation,  when  all 
the  connections  have  been  made,  it 
is  only  necessary  to  light  the  filament  of 
the  audion  by  turning  up  the  rheostat 
A  hot-wire  ammeter  is  essential  to  tune 
the  instruments  for  maximum  radia- 
tion. 

The  antenna  inductance  switch  is  set 
at  maximum  and  the  plate  switch  put 


length,  it  is  necessary  to  juggle  the  in- 
ductance switches  and  condensers  until, 
at  the  correct  wavelength,  the  hot-wire 
ammeter  shows  a  maximum  radiation. 
Output  and  Efficiency 

IF  the  resistance  of  the  antenna  has 
been  measured,  the  output  of  the  set, 
in  watts,  is 

W  =  12R 
where  W  =  output,  in  watts, 

I  =  antenna  current,  in  amps., 
and    R  =  antenna  resistance,  in  ohms. 


Fig.  4.  Details  of  the  twang  condenser 


able,  a  standard  Western  Electric  or 
Mesco  transmitter  can  be  purchased  and 
set  up  on  the  panel. 

Although  modulation  in  the  ground 
lead  is  not  the  most  efficient  method,  it 
is  the  simplest  and,  for  short-distance 
communication,  serves  the  purpose  ad- 
mirably. 

Connecting  the  Instruments 

FIG.  5  gives  a  diagram  of  connec- 
tions. Binding  posts  or  screws  for 
soldering  the  wires  were  put  at  the  rear 
of  the  panels,  with  the  exception  of  the 
audion  mounting  and  rheostat.  Here 
flexible  leads  can  be  run  through  the 
spaces  separating  the  panels.  All  other 
wiring  should  be  done  with  No.  16  cop- 
per wire,  either  bare  or  covered  with 
Empire  tubing. 

On  the  audion  panel  there  can  be 
seen  two  bakelite  plates.  Between  them 
is  a  pencil-mark  grid  leak,  made  of 
heavy  paper  on  which  marks  were  made 
with  a  soft  carbon  pencil.  The  upper 
plate  simply  serves  as  a  protection  for 
the  leak.  The  exact  adjustment  of  the 
pencil  lines  was  made  before  the  top 
panel  was  put  on  and  the  connections 
soldered. 

By  mistake,  the  B  battery  is  shown  in 
the  lead  to  the  switch.  This  battery 
must  go  between  the  plate  and  filament. 


in  a  position  at  which  the  set  oscillates, 
as  shown  by  an  indication  on  the  am- 
meter. Then  the  grid  condenser  is 
varied  and  the  grid  leak  rubbed  out  or 
put  on  until,  by  listening  in  a  coupled 
wavemeter  or  receiving  circuit,  the 
speech  from  the  transmitter  is  clear  and 
free  from  blocking  or  squealing  noises. 
Once  set,  the  grid  leak  needs  no  further 
attention. 

To  tune  the  set  for  a  given  wave- 


When  a  milliammeter  is  available 
and  the  plate  current  can  be  measured, 
the  input,  in  watts,  is 

W  =  EI 
where  E  =  plate  voltage, 
and    I  =  plate  current  in  amperes. 
The  efficiency  of  the  set  then  is 
100  W  output 

Eff.  =  

where  W  input 


Eff.  —  efficiency  in  per  cent. 


Fig.  5.  The  B  battery  should  be  across  the  plate  and 
filament  and  not  in  the  switch  lead,  as  shown 
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Interesting  Decisions  Regarding  Trade  Marks 

That  Descriptive  Words,  or  the  Names  of  Widely 
Advertised  Corporations,  Cannot  be  Used  as  Trade 
Marks,  is  Shown  in  This  Article 


RADIO  companies  have  played 
strongly  upon  the  "service" 
value  of  their  equipment.  There 
have  been  a  number  of  trade  mark  suits 
over  the  use  of  the  word  "service"  and 
similar  terms.  While  there  is  no  objec- 
tion to  the  use  of  such  words  in  adver- 
tising matter,  there  are  some  important 
considerations  disclosed  in  this  article 
about  descriptive  words  in  trade  marks. 

A  number  of  companies  have  incor- 
porated Service  in  their  trade  marked 
labels,  bringing  the  question  of  its  use 
into  the  courts. 

The  Link-Belt  Company  has  been 
given  an  interesting  decision  in  the 
U.  S.  Court  of  Appeals  at  Washington. 
This  company  appealed  a  decision  of 
the  Commissioner  of  Patents,  who  re- 
fused to  register  the  word  "service"  sur- 
mounting a  bar  with  V  shaped  end  as 
a  trade  mark  for  rubber  fabric  belts. 
From  the  outset  the  censors  at  the  trade 
mark  division  of  the  patent  office  held 
that  Service  as  applied  to  belting  or 
similar  products  is  descriptive  and, 
therefore,  not  registerable.  The  use  of 
the  word  Service  was  held  to  indicate 
that  the  product  is  durable  and  with- 
stands hard  wear  and  long  use.  The 
examiners  would  not  concede  that  there 
is  any  difference  between  the  impres- 
sion given  by  the  single  word  Service 
and  such  an  expression  as  belts  built 
for  service.  The  company  contended 
that  Service  in  spite  of  its  present 
use  in  advertisements  is  only  strikingly 
suggestive  and  not  descriptive.  It  does 
not  describe,  the  company  declared,  any 
particular  attribute  or  characteristic  of 
the  article,  but  suggests  that  the  articles 
on  which  it  appears  should  be  put  into 
service.  It  does  not  describe  them  from 
the  point  of  view  of  their  quality  or 
their  use.  To  these  pleas  it  was  replied 
that  any  manufacturer  has  the  same 
right  to  use  such  words  as  Service  in 
describing  and  advertising  his  goods, 
and  accordingly  a  monopoly  cannot  be 
given  to  any  one  advertiser. 

J.  W.  Milburn,  U.  S.  Examiner  of 
Trade  Marks,  referred  to  the  approved 
advertising  practice  to  support  his  re- 
fusal to  admit  Service  to  the  trade 
mark  fold.  He  gave  an  exhibit  of  ad- 
vertisements clipped  from  various  lead- 
ing periodicals,  all  of  which  showed 
the  broad  significance  of  the  word. 
There  was  the  advertisement  of  the 
A.  A.  Cutter  Co.,  in  which  Cutter  boots 
are  advertised  by  the  slogan  "For  all 
around  comfort,  service  and  dryness"; 
the  Jones  Hat  Co.  claimed  "A  cap  that 
affords  real  protection  and  service"; 


the  Krus  Engraving  Co.  plays  up 
"Quality  and  Service",  and  the  W.  C. 
Russell  Mocassin  Co.  displayed  the 
phrase  "Combines  lightness  with  ut- 
most service." 

Backed  by  this  evidence  the  exam- 
iner concluded,  "The  word  Service, 
because  of  its  use  in  advertising  and  by 
dealers  and  salesmen,  has  come  to  have 
a  well  known  significance  in  trade,  in- 
dicating that  the  goods  so  described 
may  be  expected  to  give  good  service  to 
the  purchaser.  In  the  case  of  belts,  die 
goods  here  specified,  good  service  would 
indicate  good  lasting  qualities  with 
little  trouble  or  repair.  It  is  believed 
that  the  word  Service  is  descriptive  and 
therefore  unregisterable  as  die  word 
Quality,  which  has  repeatedly  been  re- 
fused registration. 

When  the  belt  company  went  over 
the  head  of  the  Trade  Mark  Examiner, 
the  first  assistant  Commissioner  of  Pat- 
ents, R.  F.  Whitehead,  who  was  called 
upon  to  review  the  case,  confessed  that 
he  was  impressed  by  the  showing  on 
advertisements  illustrative  of  the  wide 
use  of  Service  in  copy.  The  endorse- 
ment in  brief  follows: 

"The  word  Service  is  commonly  used 
in  advertising  to  indicate  that  the  goods 
will  give  good  service  to  the  purchasers. 
The  word  is  believed  to  fall  within  the 
same  class  as  the  word  Quality,  which 
has  been  repeatedly  refused  registration, 
and  the  words  High  Efficiency,  regis- 
tration of  which  was  refused  in  the  case 
of  the  Crosby  Steam  &  Gauge  Valve 
Co."  . 

This  conclusive  ruling  that  Service 
must  be  left  free  for  the  use  of  all  ad- 
vertisers rather  than  appropriated  to  the 
sole  use  of  anyone,  was  forthcoming  as 
a  result  of  carrying  a  case  to  the  Court 
of  Appeals,  where  the  attitude  of  the 
Patent  Office  was  upheld.  The  Court 
said,  "We  are  of  the  opinion  that  the 
word  Service  in  this  instance  would  be 
descriptive  of  the  quality  of  the  goods. 
It  has  a  fixed  meaning  in  trade  gener- 
ally as  indicating  that  goods  so  de- 
scribed are  serviceable  and  will  not  only 
wear  well,  but  are  especially  adapted  to 
meet  the  requirements  of  the  user  and 
the  goods  to  which  the  mark  is  ap- 
plied." 

Another  decision  handed  down  in  a 
trade  mark  controversy  shows  that  cor- 
porate names  cannot  be  used  as  trade 
marks.  There  has  been  a  long  dispute 
over  the  word  Simplex.  The  case  of 
Burrel  against  the  Simplex  Electric 
Heating  Co.  was  the  first  one.  Later 
there  was  a  case  between  the  Simplex 


Electric  Heating  Co.  and  the  Ramey 
Co.  Now,  as  if  to  make  clear  the  prin- 
ciples already  laid  down  on  this  impor- 
tant point,  the  Court  of  Appeals  has 
upheld  the  refusal  of  the  patent  office 
to  register  Simplex  as  a  trade  mark  for 
use  on  brake  riggings  and  similar  pro- 
ducts of  the  American  Steel  Foundries. 

The  element  of  prestige  attached  to 
well  advertised  corporate  names  has  en- 
tered into  this  last  case  to  an  extent 
which  has  arrested  the  attention  of  ad- 
vertisers in  general.  The  rejection  of 
the  application  of  the  American  Steel 
Foundries  was  based  on  the  finding  that 
Simplex  was  the  name  of  a  widely  ad- 
vertised corporation,  and  the  Court  of 
Appeals  had  already  looked  with  dis- 
favor upon  anything  that  appeared  to 
be  an  attempt  to  obtain  benefit  from 
wide  advertising  such  as  had  been  done 
by  the  Simplex  Electric  Heating  Co.  In 
this  case  extensive  advertising  proved 
to  be  a  protection. 

In  passing  upon  this  case  the  Court 
called  attention  to  the  circumstance  that 
several  corporations  have  the  word  Sim- 
plex as  the  predominating  part  of  their 
name. 

The  technical  significance  of  trade 
names  has  been  taken  into  account  in 
recent  opinions  given  from  the  Court  of 
Appeals,  in  two  cases  carried  up  from 
the  Patent  Office  by  the  Swan-Finch 
Co.  In  the  first  case,  the  Court  affirmed 
a  decision  by  the  Commissioner  of  Pat- 
ents to  refuse  the  registration  of  SloFlo, 
a  trade  mark  for  lubricating  grease  for 
high  speed  machinery.  The  trade  mark 
censors  considered  the  fact  that  a  high 
flash  point  and  the  quality  of  flowing 
slowly,  or  great  viscosity,  are  essential 
in  lubricating  grease  on  high  speed 
equipment. 

The  second  case  concerned  Textul,  a 
trade  mark  for  oil  used  to  clean  wool 
and  worsteds.  The  Court  held  that 
Textul  is  a  misspelling  of  textile,  and 
concluded  that  because  the  oil  used  for 
cleaning  textiles  might  be  properly  des- 
ignated as  a  textile  oil,  the  corruption 
must  be  turned  down  as  objectionably 
descriptive  of  the  product. 

These  decisions  have  been  set  forth 
for  the  benefit  of  those  who  are  inter- 
ested in  obtaining  trade  marks  for 
radio  or  electrical  products.  It  is  not 
possible,  of  course,  to  review  all  the 
conditions  which  must  be  met,  but  the 
points  made  here  may  guide  some  ap- 
plications around  difficulties  which 
would  lead  to  refusals  at  the  Patent 
Office.  * 
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Manufacturing  Details  of  the  B  Battery 

The  First  Disclosure  of  B  Battery  Manufacture  is  Given  in 
This  Article  on  the  General  Apparatus  Standardized  Type 


GREAT  reticence  has  been  shown 
by  battery  manufacturers  in 
giving  details  of  the  processes 
they  use.  However,  the  makers  of  the 
G.  A.  Standardized  B  Batteries  have 
furnished  the  photographs  and  details 
which  are  given  here. 

The  first  step  in  making  a  battery 


It  may  be  said  that  the  depolarizer 
contains  managanese  dioxide,  a  high 
grade  natural  graphite,  artificial  graph- 
ite— purer  than  thenatural  grade — and 
an  electrolyte.  Due  to  a  chemical  action 
within  the  cell,  hydrogen  is  liberated 
which,  if  not  counteracted,  would  col- 
lect around  the  carbon  rod  and  insulate 


Again  the  bobbins  are  arranged  in 
trays  and  taken  to  the  soaking  room.  A 
rapid  and  accurate  method  of  determin- 
ing the  length  of  time  the  bobbins 
should  be  soaked  has  been  developed 
by  this  company.  Previously  the  fore- 
man made  a  guess  at  the  condition  of 
the  cartridge,  and  estimated  the  soaking 


Fig.  1.  First  three  stages  of  the  B  battery — the  cartridge,  bobbin,  and  bobbin  ready  for  the  sine  cup 


is  the  mixing  of  the  chemicals  which 
form  the  coating  of  the  positive  elec- 
trode. Here  lies  the  greatest  and  most 
important  secret.  The  formula  for  this 
mixture  is  known  only  to  the  chemist 
who  worked  it  out.  To  prevent  the  dis- 
covery of  the  formula,  the  weighing 


it.  As  a  result,  the  resistance  of  the  bat- 
tery would  rise  so  high  that  no  current 
would  flow. 

To  prevent  such  polarization  manga- 
nese dioxide  is  used  because  it  liberates 
oxygen  which  combines  with  the  hydro- 
gen, making  water. 


thereby,  a  time  ranging  from  ten  min- 
utes to  twenty-four  hours.  The  elec- 
trolyte is  made  up  chiefly  of  a  sal- 
ammoniac  and  zinc  chloride  solution. 

The  mounting  room  next  receives  the 
batteries  in  process.  Here  the  bobbins 
are  put  into  zinc  cups,  which  serve  as 


Fig.  2.  Zinc  cups  act  as  the  negative  terminals.  Mounted  bobbins  and  brass  caps.  The  washer  in  place,  ready  for  the  parafin 


scales  are  not  marked  in  pounds.  The 
beam  simply  carries  marks  at  which  the 
weights  are  set  for  different  chemicals. 
Mostly  unskilled  men  handle  the  ingre- 
dients because  they  know  nothing  of 
what  they  are  doing. 

When  the  depolarizer,  as  this  mixture 
is  called,  is  ready  for  use,  it  is  carried 
to  men  who  mold  the  cartridges,  shown 
at  the  left  of  Fig.  1.  The  man  fits  a 
piece  of  low  resistance  carbon  rod  into 
a  tamping  mold,  fills  the  mold  with 
depolarizer,  and  tamps  it  into  a  solid 
form. 


The  cartridges  are  set  in  trays  and 
put  aside  to  dry.  When  ready,  they  are 
carried  to  another  room  where  skilled 
women  workers  wrap  each  cartridge 
with  cloths  and  bind  them  with  a  few 
turns  of  thread.  The  result  is  called 
a  bobbin,  Fig.  1.  This  wrapping  keeps 
the  cartridge  intact  while  it  is  handled, 
and  prevents  it  from  falling  apart  when 
it  is  soaked  in  electrolyte  later  on.  Be- 
fore the  bobbins  leave  this  room  two 
rubber  bands  are  put  around  each  one 
to  keep  it  properly  centered  in  the 
zinc  cup. 


the  container  for  the  battery  as  well  as 
the  negative  pole.  A  paste  to  hold  the 
moisture  is  poured  around  the  bobbin 
and  allowed  to  solidify. 

An  interesting  automatic  machine 
takes  a  tray  of  mounted  bobbins  and, 
after  pouring  a  small  amount  of  paraf- 
fin in  the  top  of  each  cell,  puts  a  paper 
washer  around  the  carbon  rod  on  the 
paraffin  covering.  This  process  prevents 
the  sealing  wax  from  running  into  the 
cell. 

Another  machine  picks  out  the  cells 
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from  the  tray  and  sends  them  in  a 
long  hie  under  a  hopper  containing  the 
brass  caps  which  top  the  carbon  elec- 
trodes. A  cap  is  gently  pressed  on  each 
carbon.  Emerging  from  this  part  of  the 
machine,  they  pass  to  the  next  section, 
where  sealing  wax  is  poured  around  the 
cell,  over  the  cardboard  washer  pre- 
viously mentioned.  A  number  of  bat- 
teries are  treated  in  this  way  at  one 
time,  because  some  little  time  is  re- 
quired to  pour  the  wax,  while  the  brass 


the  carbon  and  zinc  electrodes.  If  they 
deliver  the  rated  current  they  go  on  to 
the  carrying  trays.  If  not,  they  drop 
into  a  hopper  on  the  floor.  This  elimi- 
nates the  possibility  of  mounting  de- 
fective cells  in  the  completed  battery, 
where,  at  the  last  test,  it  would  be  neces- 
sary to  reject  the  entire  set. 

It  is  necessary  to  solder  the  connec- 
tions between  the  batteries  by  hand,  al- 
though the  speed  with  which  the  work- 
ers perform  this  operation  is  almost 


is  necessary  to  prevent  short  circuiting 
from  moisture  which  would  otherwise 
collect  inside  the  box. 

The  separators  and  the  sealing  wax 
keep  the  batteries  perfectly  rigid,  so 
that  there  is  no  trouble  from  noise  due 
to  a  change  in  resistance  of  the  con- 
tacts under  vibration.  Chemical  noises 
have  been  eliminated  by  a  process 
which  is  kept  secret  with  the  manu- 
facturers. 

During  the  war  the  U.  S.  Govern- 


Pig.  3.  The  side  and  bottom  of  a  computed  battery  were  removed  to  show  the  construction 


caps  are  put  on  at  a  much  greater  rate 
of  speed. 

Several  grinding  wheels  are  mounted 
at  the  end  of  the  machine  just  de- 
scribed. When  the  cells  reach  the  end 
of  their  journey  through  this  device  the 
grinding  wheels  touch  lightly  on  the 
brass  caps  and  the  zinc  containers,  giv- 
ing clean  surfaces  for  soldering. 

Now  the  cells  are  ready  for  a  final 
testing  before  going  into  the  boxes. 
They  are  passed  individually  through 
a  machine  which  applies  contacts  to 


mechanical.  Paper  boxes  of  great 
strength,  impregnated  in  paraffin  to  ex- 
clude moisture,  are  used  to  hold  the 
cells.  Flexible  leads  are  put  on  the  ter- 
minals and  sealing  wax  poured  slowly 
over  the  cells. 

Fig.  3  shows  the  type  of  container 
used.  Paraffined  cardboard  separators 
keep  the  cells  apart.  By  bending  over 
the  strips  at  the  bottom,  the  cells  are 
prevented  from  forming  short  circuit  in 
any  possible  way.  Because  the  box  is  of 
waterproof  construction  no  protection 


ment  ordered  so  many  of  these  bat- 
teries that  they  could  not  be  made  in 
one  factory.  However,  the  manufac- 
turers were  not  willing  to  make  public 
the  formulas  they  had  originated. 
Therefore  they  mixed  the  chemicals  and 
sent  completed  compounds  to  the  other 
companies. 

Although  it  is  not  possible  to  give  the 
experimenters  sufficient  data  that  they 
can  make  their  own  batteries,  this  de- 
scription will  give  an  idea  of  the  way 
in  which  they  are  made. 


Book  Reviews 


Station  X.  By  G.  McLeod  Winsor.  317 
pages,  7$i  ins.  Published  by  J.  B.  Lip- 
pincott,  Phila.,  Pa. 

Station  X  is  a  book  which  will  ap- 
peal strongly  to  those  whose  imagina- 
tion can  carry  them  beyond  the  limi- 
tations of  this  earthly  sphere.  A  new 
possibility  in  interplanetary  warfare 
has  been  conceived  by  Mr.  Winsor. 

His  story,  while  not  intended  proba- 
bly to  be  at  all  possible,  is  founded  on 
facts,  though  not  technically  accurate. 
However,  some  of  the  considerations 
which  may  come  to  the  minds  of  those 
more  familiar  with  radio  work  are  for- 
gotten in  the  fascinating  story  of  the 
man  on  the  lost  island,  who  operates 
the  power  for  the  Radio  Station  of  the 
British  Navy. 

The  interest  starts  on  the  moment — 
but  it  will  not  do  to  tell  the  story  in 
advance.   It  is  enough  to  say  that  Sta- 


tion X  is  a  refreshing  change  for  any- 
one, after  his  day's  work,  to  let  his 
mind  wander  to  the  realms  and  people 
in  whose  histories  Station  X  played 
such  an  important  part. 


Airplane  Antenna  Constants.  By  J.  M. 
Cork.  14  pages,  10  x  7  ins.  Published 
by  the  Government  Printing  Office,  Wash- 
ington, D.  C.  Price  Sc. 

Radio  men  will  find  in  this  paper 
considerable  interesting  data  on  the 
method  of  measuring  airplane  antenna 
resistance  and  directional  effects.  A 
number  of  characteristics  are  also  giv- 
en, illustrating  the  action  of  the  dif- 
ferent types  of  airplane  antennas  on 
different  machines. 

The  directional  effect  is  particu- 
larly interesting  as  it  shows  that  the 
radiation  ahead  of  the  machine  is  sev- 
eral times  greater  than  to  the  rear. 


Principles  of  Radio  Transmission  and 
Reception   with   Antenna   and  Coil 
Aerials.   By  J.  H.  Dellinger.    60  pages, 
10  x  7  ins.  Published  by  the  Government 
Ptg.  Office,  Washington,  D.  C.  Price  10c. 
In  this  paper  Mr.  Dellinger  gives 
quantitatively  the  functioning  of  the 
two  principal  types  of  radio  aerials, 
worked  out  from  fundamental  electro- 
magnetic theory,  corroborated  by  actual 
experiments. 

Formulas  for  received  current  in 
terms  of  current  in  either  type  of  trans- 
mitting aerials  are  given  and  compari- 
son formulas  for  the  relative  perform- 
ance of  the  two  types  under  various 
conditions.  Some  data  is  also  given  on 
the  condenser  antenna.  In  the  section 
devoted  to  the  action  and  the  design 
of  aerials,  a  number  of  misunderstand- 
ings are  cleared  up. 

There  are  a  number  of  ideas  given 
for  the  possibilities  for  future  research 
on  antennas  which  are  of  special  inter- 
est to  experimenters. 
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A  Light  Weight  Airplane  Transmitter 

The  General  Design  of  this  M  K.  W.  Simon 
Set  Should  Give  Experimenters  a  Number 
of  Suggestions  for   Panel  Transmitters 


STURDY  and  simple  construction 
should  be  the  keynote  of  the  new 
transmitters  which  are  going  into 
commission  now  that  sending  sets  are 
operating  once  more. 

The  day  of  the  wobbly  oscillation 
transformers,  the  connections  that  fall 
off,  and  the  condenser  that  sparks 
around  the  edges  has  passed.  Of  course, 
there  will  be  beginners  always.  Ex- 
perienced workers  must  take  upon  them- 
selves the  task  of  pointing  out  the  prop- 
er ways  and  means  to  those  who  are 
just  answering  the  call  of  experiment- 
ing. 

The  design  of  the  transmitter  illus- 
trated in  this  article,  though  intended 
for  airplane  work,  can  be  easily  adapted 
to  the  requirements  of  an  experimenter's- 
set.  At  the  front  of  the  panel,  a  key, 
radiation  ammeter  and  quenched  spark 
gap  are  mounted.  Inside  the  case  are 
the  antenna  reel,  oscillation  trans- 
former, condenser  and  transformer. 
The  case  measures  1 1  ins.  deep,  1 1  ins. 
wide  and  12  ins.  high. 

Such  compactness  is  largely  due  to 
the  fact  that  a  1,000-cycle  generator  is 
used  to  supply  current  to  the  trans- 
former. Increasing  the  frequency  re- 
duces the  size  of  the  transformer  and 
condenser  needed.  Nine  hundred  or 
1 ,000-cycle  machines  are  bound  to  come 
into  extensive  use  among  experimenters 
as  soon  as  some  company  realizes 


the  present  unfilled  demand  for  them. 

An  interesting  feature  of  the  oscilla- 
tion transformer  is  the  winding  and 
supports.  Instead  of  using  copper  rib- 
bon, the  conductor  is  of  stranded  wire, 
set  into  notches,  cut  at  an  angle,  in  the 
bakelite  supporting  strips.    This  is  a 


It  will  be  seen  that  the  quenched 
gap  is  mounted  in  an  opening  in  the 
panel.  At  the  rear  of  the  case,  a  3 -in. 
ventilating  tube  and  scoop  are  attached 
so  that,  when  the  airplane  is  in  motion, 
a  draft  is  let  in  which  blows  out  on 
the  spark  gap. 


Showing  the  spark  gap  mounting,  key,  and  antenna  reel  handle 

Although  the  generator  produces 


simple  method  construction,  and,  as  in 
the  case  of  copper  ribbon,  the  wire  can- 
not jar  loose  from  the  slots.  Coupling 
adjustment  is  obtained  by  moving  one 
of  the  coils  along  the  bakelite  mount- 
ing rod. 


constant  frequency  of  1,000  cycles,  a 
spark  note  of  1,000  or  2,000  cycles  can 
be  made  by  adjusting  the  length  of  the 
gap,  or  the  number  of  sections.  With 
a  short  gap,  spark  discharges  occur  at 


■ 


An  arrangement  of  instruments  which,  with  the  exception  of  the  antenna  reel,  might  be  followed  in  making  a  200-meter  set 
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every  alternation  of  the  generator,  while 
with  a  long  gap,  a  greater  charge  is  re- 
quired in  the  condenser  with  a  corre- 
sponding longer  time  between  sparks. 
Thus  it  is  that  a  full  gap  gives  a  1,000- 
cycle  note,  and  half  the  gap,  2,000 
cycles. 

Moreover,  the  transformer  input  and 
the  transmitting  range  are  increased  by 
lengthening  the  gap.   The  variation  is 


from  250  to  500  watts  input  to  the  set 
The  side  view  shows  that  the  tele- 
graph key  is  hinged.  In  the  horizontal 
position,  connections  are  made  for  send- 
ing. A  rod,  passing  through  the  panel, 
actuates  a  switch,  when  the  key  is 
pushed  up,  which  disconnects  the  an- 
tenna and  generator.  In  this  way  the 
necessity  for  an  antenna  switch  is  over- 
come. 


Notes  on  Radio  Antennas 

A  Few  Suggestions  are  Given  for  Overcoming  Disadvan- 
tages of  Large  Antennas  for  Transmitting  and  Receiving 


DEVELOPMENTS  made  during 
and  since  the  war  have  solved 
some  of  the  problems  of  ex- 
perimenters who,  for  lack  of  space  or 
funds,  cannot  put  up  large  antennas. 

An  antenna,  according  to  the  ac- 
cepted conception,  is  made  up  of  one 
or  more  elevated  wires,  the  length  and 
height  of  which  may  be  from  twenty  to 
several  hundred  feet.  In  the  minds  of 
most  experimenters  the  fact  that  an  an- 
tenna possesses  comparatively  large 
capacity  and  small  inductance  is  sec- 
ondary, though  this  is  a  primary  con- 
sideration to  the  engineer.  For  con- 
venience let  us  apply  the  name  antenna 
to  a  radiating  system  having  elevated 
wires  used  in  conjunction  with  an  earth 
connection. 

The  loop  is  now  familiar  to  all  ex- 
perimenters. It  is  made  up  of  a  large 
coil  of  wire,  supported  in  any  of  a 
number  of  ways.  While  there  is  some 
distributed  capacity  between  the  turns, 
it  is  essentially  a  concentrated  induct- 
ance. Therefore,  we  shall  call  the  radi- 
ating system  of  lumped  inductance  a 
loop. 

Now  comes  an  old,  yet  new  type — 
the  condenser  antenna.  It  is  formed  of 
two  large  metal  plates  insulated  from 
each  other  and  from  the  ground.  This 
is  really  a  first  cousin  to  the  antenna, 
while  the  loop  is  of  another  family.  The 
condenser  antenna,  then,  is  a  radiating 
system  of  lamped  capacity. 

In  other  words,  the  antenna  and  con- 
denser operate  by  radiation,  while  the 
loop  operates  by  induction. 

The  problems  of  small  antennas  of 
the  three  types  and  their  solution  are 
taken  up  in  the  succeeding  paragraphs. 

The  Antenna 
Transmitting. — Dimensions  of  send- 
ing antennas  are  necessarily  small  be- 
cause of  the  Government  regulations 
which  limit  them  to  operation  on  200 
meters.  Data  given  on  page  274, 
Everyday  Engineering,  March,  1919, 
show  that  the  maximum  efficiency  is 
obtained  from  an  antenna  when  it  is 
operating  at  its  natural  wavelength, 
that  is,  with  as  little  loading  induct- 
ance as  possible.  However,  enough  in- 
ductance must  be  used  in  the  secondary 
of  the  antenna  to  take  the  energy  from 
the  primary  coil. 


In  short,  a  200-meter  transmitter 
should  have  an  antenna  whose  height 
plus  its  length  does  not  exceed  90  to 
110  feet,  made  up  of  four  wires  spaced 
3  feet  apart,  with  the  lead-in  taken  off 
at  the  center  or  end.  It  is  advisable  to 
connect  the  wires  where  the  lead  is 
taken,  with  a  single  wire  running  to 
the  operating  room. 

Receiving. — For  all  practical  pur- 
poses, the  single  wire,  of  a  length  great 
in  comparison  to  the  height,  is  the  best 
antenna  for  receiving.  The  General 
Apparatus  Company  has  standardized 
on  three  sizes,  called  short,  long  and 
super  range.  They  are  100,  200  and 
300  feet  long,  respectively,  and  are  in- 
tended for  an  elevation  of  30  feet  at 
each  end. 

The  extreme  simplicity  of  the  single 
wire  type,  coupled  with  low  expense  and 
high  efficiency,  has  brought  about  its 
general  adoption.  Experimenters  have 
reported,  during  the  summer  months, 
that  they  copied  Nauen  and  Lyons  regu- 
larly, using  a  single  audion,  with  a 
tickler  coil  to  make  the  circuit  oscillate. 

When  there  is  not  a  sufficient  stretch 
for  a  super  range  antenna,  the  wire  can 
often  be  formed  into  a  V,  150  feet  on 
a  side.  The  angle  should  be  as  large 
as  possible.  This  construction  causes 
only  a  slight  reduction  of  efficiency  and 
wavelength  if  the  angle  is  not  less  than 
30°. 

As  much  loading  as  desired,  either 
with  condensers  or  inductances,  can  be 
used  in  a  receiving  antenna.  Mica  con- 
densers, or  those  using  anything  but 
air  dielectric,  are  not  suitable  for  os- 
cillating receiving  circuits.  A  con- 
denser, shunted  around  the  tuning  in- 
ductance is  all  right,  but  it  must  not 
have  any  considerable  losses.  Never 
buy  a  condenser  with  fibre  end  plates. 
Be  careful  of  those  using  plates  of  any- 
thing other  than  hard  rubber  or  bake- 
lite.  Some  black  moulded  compositions 
have  high  losses.  A  leaky  condenser 
across  a  coil  is  as  bad  as  a  resistance 
shunted  around  it. 

The  resistance  of  the  primary  of  a 
loose  coupler  is  not  as  important  as  the 
resistance  of  the  secondary.  Solid  wire 
may  be  used  for  the  former,  but  high 
frequency  cable  is  essential  for  the  sec- 
ondary inductances. 


The  Loop 

Transmitting. — Unlike  the  antenna, 
the  loop  operates  by  magnetic  induc- 
tion, setting  up  a  current  in  the  receiver 
in  the  same  manner  as  a  current  is  in- 
duced in  the  secondary  of  a  transformer 
by  the  changing  lines  of  force  around 
the  primary.  Many  experimenters  think 
that  the  field  about  one  side  of  the  loop 
will  neutralize  the  field  about  the  other, 
making  transmission  impossible.  This 
is  not  so,  for  the  reason  that  a  time 
difference  exists  between  the  oscillations 
on  the  two  sides  since,  fast  as  it  is,  elec- 
tricity requires  a  certain  time  to  travel 
through  the  loop.  Hence,  the  two  fields 
are  not  exactly  opposite. 

Here  is  an  important  point,  however. 
Greater  radiation  takes  place  at  short 
waves  than  at  long  waves.  A  little 
thought  will  make  this  clear.  Elec- 
tricity always  travels  at  the  same  speed, 
but  short  waves  oscillate  at  a  faster 
rate  than  long  ones.  Consequently,  if 
the  loop  is  large  and  the  wavelength 
small,  a  frequency  might  be  found 
where  the  time  lag  between  the  two 
sides  would  be  equal  to  the  time  for 
one-half  a  cycle,  in  which  case  the 
sides  of  the  loop  would  aid  each  other, 
or  would  be  in  phase.  Unfortunately, 
this  is  not  practical,  and  would  require 
a  single  turn  loop. 

Under  working  conditions,  it  is 
feasible  to  use  a  loop  4  to  6  feet  square 
for  200-meter  work.  Only  a  small  ca- 
pacity is  needed  across  the  loop.  To 
obtain  the  maximum  size  or  number  of 
turns,  it  may  be  possible  to  use  no  ca- 
pacity other  than  the  distributed  ca- 
pacity of  the  loop.  Although  a  spark 
coil  or  transformer  can  be  used,  the 
vacuum  tube  telegraph  or  telephone 
transmitter  is  best  adapted  for  loop 
work. 

A  loop  can  be  made  to  approach  the 
efficiency  of  an  antenna  by  lowering 
the  resistance.  3-16  No.  38  high  fre- 
quency cable  is  better  than  solid  wire 
for  transmitting  because  its  resistance 
is  low  at  short  wavelengths.  The  wires 
should  be  wound  on  notched  bakelite 
strips,  as  the  insulation  between  the 
turns  is  of  the  utmost  importance. 

The  loop,  then,  for  short  distance 
work,  is  well  adapted  to  limited  space. 
As  a  matter  of  fact,  with  a  three-stage 
amplifier  and  a  loop  receiver,  a  single 
tube  loop  transmitter  will  cover  40  or 
50  miles.  Those  who  are  interested  in 
experimental  work  rather  than  in  op- 
erating, will  find  that  the  loop  trans- 
mitter answers  their  needs.  The  di- 
rective effect  adds  interest  to  the  work. 

Receiving. — What  has  been  said  of 
the  wavelength  effect  on  transmitting 
loops  holds  good  for  receivers.  Signals 
sent  out  from  a  loop  can  be  picked  up  on 
an  antenna,  of  course,  in  which  case 
the  wavelength  does  not  effect  the  effi- 
ciency of  the  receiving  antenna  greatly. 
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Using  the  same  length  of  wire  on  the 
receiving  loop,  efficiency  is  increased 
by  making  the  size  of  the  loop  greater. 
Increasing  the  number  of  turns  helps 
up  to  a  certain  point,  beyond  which  the 
signal  strength  is  decreased.  Resistance 
should  be  kept  low  for  sharp  tuning. 
When  an  audion  detector  is  used,  a 
slight  negative  potential  should  be 
maintained  on  the  grid  to  make  the  re- 
sistance between  grid  and  filament  high. 

Small  loops  do  not  compare  with  a 
short  range  antenna.  To  cover  great 
distances,  two  or  three  stages  of  am- 
plification are  needed.  Some  experi- 
menters who  have  space  enough  in  their 
back  yards  have  made  loops  15  feet 
on  a  side,  arranged  to  be  turned  by 
ropes  from  their  operating  rooms. 
Others,  for  transoceanic  work,  have 
built  stationary  loops,  IS  or  20  feet 
high  and  20  to  30  feet  long,  with  the 
horizontal  sides  pointing  east  and  west. 
Loops  of  this  size  give  good  results  on 
long  distance  reception. 

For  radio  compass  or  directive  work, 
the  leads  must  be  brought  down  to- 
gether from  the  mounting  shaft.  Ca- 
pacity between  the  loop  and  leads,  or 
other  -metal  objects,  give  an  antenna 
effect  which  causes  directive  errors. 
The  Condenser  Antenna 

Transmitting. — The  efficiency  of  an 
antenna  is  rather"  low  because  of  the 
dielectric  losses  which  effect  its  action 
as  a  condenser.  A  condenser  antenna, 
with  two  metal  plates  serving  as  the 
antenna  and  ground,  has  a  low  resist- 
ance, compensating  for  its  comparative- 
ly small  size. 

Since  solid  plates  would  be  heavy 
and  expensive  for  experimental  work, 
copper  netting  may  be  substituted  with- 
out any  appreciable  loss.  Here  is  a  new 
idea  for  those  who  cannot  put  up  an 
antenna  or  a  large  indoor  loop.  A  con- 
denser antenna  can  be  made  of  two 
squares  of  copper  netting  6  feet  on  a 
side  and  1  foot  apart,  suspended  hori- 
zontally so  that  the  upper  plate  will  be 
1  foot  or  more  from  the  ceiling.  This 
will  be  entirely  out  of  the  way,  and 
small  enough  to  fit  almost  any  operat- 
ing room.  Insulators  must  be  pro- 
vided, of  course,  so  that  there  will  be 
no  breakdown  between  the  plates  dur- 
ing transmission.  Increasing  the  area 
of  the  plates  will,  of  course,  make  the 
transmitting  range  greater. 

Connections  are  made  as  with  an  an- 
tenna. The  upper  plate  acts  as  the 
aerial,  and  the  lower  is  the  ground.  All 
parts  are  insulated,  however,  from  the 
earth.  The  efficiency  of  such  a  radi- 
ator is  not  equal  to  a  200-meter  an- 
tenna, yet  it  will  do  good  work,  and 
serve  as  an  excellent  substitute. 

Receiving. — So  little  work  has  been 
done  with  condenser  antennas  that  it 
is  not  possible  to  give  accurate  data  on 
them.  It  is  certain,  however,  that  they 
will  accomplish  as  much  or  more  than 
a  loop. 


When  the  plates  are  square,  there  is 
no  directional  effect,  but,  if  they  are 
rectangular,  there  should  be  an  effect 
in  line  with  the  greater  length.  It  has 
not  been  possible,  so  far,  to  try  out 


the  condenser  antenna  at  the  Every- 
day Engineering' laboratory.  Reports 
from  experimenters  who  do  any  work 
of  his  kind  will  be  welcome  for  publica- 
tion. 


The  Radio  Department 


"ONDER  who  has  SOL  for 
call  letters,"  someone  said  at 
a  gathering  of  experimenters 
in  one  of  the  New  York  radio  stores. 

Now  that  the  Radio  Inspectors  are 
busy  with  the  trials  and  troubles  of  reg- 
ulating the  thousands  of  new  transmit- 
ting stations  that  are  going  up,  from 
Maine  to  Texas,  a  different  purpose  can 
be  seen  behind  the  work  of  the  radio 
experimenters. 

In  the  old  days  radio  sets  were  large- 
ly used  to  replace  the  back  yard  tele- 
graph line  as  a  means  of  having  some 
fun.  While  this  may  be  still  true  of  a 
few,  the  real  work  is  for  long  distance, 
shore  wave  work.  Long  distance  trans- 
mission and  receplion  calls  for  high  effi- 
ciency. It  takes  five  hundred  or  a 
thousand  miles  to  elate  the  man  who 
used  to  tell  with  pride  that  he  heard 
a  station  in  the  next  town. 

This  change  is  due  partly  to  the 
keener  competition  among  the  increased 
number  of  experimenters.  The  older 
men  who  have  gone  at  wireless  more 
thoroughly  have  helped  to  raise  the 
standards.  Popular  presentations  of  en- 
gineering principles  in  the  magazines 
have  increased  the  knowledge  of  those 
men  interested  in  wireless.  The  Ameri- 
can Radio  Relay  League  deserves  no 
small  amount  of  credit  for  its  efforts 
to  make  over  the  toy  wireless  station 
into  a  serious  hobby. 

If  experimenters  will  heed  the  warn- 
ing from  the  Department  of  Commerce, 
sounded  in  the  last  issue  of  Everyday 
Engineering,  the  future  will  give  them 
big  things. 

THE  many  friends  of  Louis  Pacent 
will  seek  him  in  a  new  lair  shortly. 
Scenes  shift  rapidly  in  wireless.  The 
little  groups  of  inquiring  "What  do  you 

know  about  ",  will  congregate  in 

new  quarters,  for  Louis  Pacent  will 
open  a  store  of  his  own,  about  the  first 
of  the  year,  at  ISO  Nassau  Street,  New 
York  City. 

HAVE  you  ever  stopped  to  consider 
that,  when  you  measure  distances 
on  the  map  with  a  ruler,  you  do  not  find 
the  actual  number  of  miles,  measured 
around  the  surface  of  the  earth?  In 
other  words,  the  shortest  distance  be- 
tween two  points  on  a  map  is  a  curved 
line. 

Mr.  De  Loss  Martin,  well  known  on 
the  Pacific  coast,  but  now  in  New  York, 
has  worked  out  a  logarithmic  scale  by 
means  of  which  the  great  circle  distance 
between  two  points  can  be  found,  know- 
ing their  lattitude  and  longitude.  Later 
this  scale  will  be  made  available  to 
experimenters. 


A NUMBER  of  letters  have  come  in 
asking  about  the  possibility  of 
patent  suits  in  case  this  or  that  piece 
of  radio  apparatus  were  manufactured 
and  marketed.  There  are  so  many,  com- 
panies building  infringing  instruments 
now  that  it  appears  as  if  the  only  way 
to  find  the  answer  to  this  question  is  to 
try  it  out.  Perhaps  it  depends  upon  the 
company  whose  patents  are  infringed. 

One  company  which  attempted  to  sell 
radio  telephone  transmitters  fan  into  a 
snag  in  the  form  of  thfc  modulation 
patent.  The  radio  patent  situation  is  so 
involved  that  even  the  companies  them- 
selves sometimes  find  that  rights  which 
they  thought  they  owned  do  not  belong 
to  them. 

Sympathy  might  well  be  extended  to 
the  judge  who  will  soon  be  called  upon 
to  determine  whether  a  vacuum  tube 
and  a  gas  tube  work  in  the  same  way. 
He  may  have  to  decide  what  a  pure 
electron  discharge  is  or  is  not. 

OCCASIONALLY  someone  says 
with  surprise,  "I  didn't  know  that 
Everyday  was  a  radio  magazine."  It 
depends  upon  the  individual's  ideas. 
In  the  December,  1918,  issue,  there 
were  neither  radio  articles  nor  radio  ad- 
vertisers. The  last  issue,  a  year  later, 
had  seventeen  pages  of  articles  on  wire- 
less and  represented  thirty-seven  com- 
panies selling  supplies  to  experi- 
menters. 

In  a  year's  time  the  number  of  pages 
in  the  magazine  has  doubled,  and  with 
the  further  increase  in  pages,  the  Radio 
Department  will  be  made  still  larger. 

Next  month,  the  first  design  of  a 
radio  frequency  transformer  ever  pub- 
lished will  be  given  to  the  readers  of 
Everyday.  It  doesn't  call  for  No.  50 
wire  either.  There  will  be  a  complete 
description  with  photographs,  of  a  long 
wave  receiver  which  has  been  doing 
some  unusually  good  work.  The  set  is 
made  up  by  the  divisional  method,  with 
standard  size  panels.  An  audion  con- 
trol set  from  the  Wireless  Improvement 
Company  will  be  illustrated  also. 

Other  things  which  you  will  find 
justify  our  saying,  "Always  bigger,  al- 
ways better." 


NOTICE 

Send  in  your  name  for  the  Radio 
Register.  We  want  to  have  on  record 
the  name  of  every  radio  experimenter  or 
engineer.  Get  your  name  in  as  soon  as 
possible.  Help  us  to  make  the  Register 
complete. 
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The  Radio  Club  of  the  Elijah 
D.  Clark  School 

OUR  Radio  Club  endeavors  to  give 
a  limited  number  of  our  boys  a 
thorough  theoretical  and  practical 
knowledge  of  the  elementary  science 
and  art  of  wireless  telegraphy  and 
telephony. 

The  club  meets  once  a  week  after 
school  hours.  The  work  ought  not  to 
interfere  with  the  school  studies;  it  will 
supplement  the  regular  work  in  ele- 
mentary science. 

There  is  an  initiation  fee  of  one  dol- 
lar and  a  weekly  due  of  ten  cents,  all 
of  which  is  voluntary  and  is  to  be  spent 
by  the  members  for  their  own  personal 
needs  in  this  work. 

The  greater  part  of  the  apparatus 
will  be  constructed  in  the  woodwork 
shop,  some  of  it  will  be  bought.  All 
apparatus  used  in  demonstration  is  the 
property  of  the  instructor. 

Parents  are  invited  to  encourage  any 
such  special  inclination  on  the  part  of 
their  boys.  The  field  of  electrical  appli- 
cation is  enormous,  and  for  future  elec- 
trical workers  this  course  will  prove 
helpful. 

This  course  will  consist  of  sixty  les- 
sons, running  through  four  terms,  fif- 
teen lessons  of  one  hour  each  term. 
The  work  will  include  theoretical  and 
practical  work  and  visits  to  radio  es- 
tablishments. 4 

The  actual  classwork  is  in  the  hands 
of  Dr.  Herman  V.  Bucher,  an  amateur 
radio  worker  for  many  years  and  in 
charge  of  the  department  of  Manual 
Training  of  this  school.  Address  all 
letters  to  Dr.  Bucher,  Hollis,  Long 
Island,  N.  Y. 


BOOK  REVIEW 

The  Determination  of  the  Output  Char- 
acteristics of  Electron  Tube  Genera- 
tors. By  Louis  M.  Hull.  20  pages,  10  x  7 
ins.  Published  by  the  Government  Print- 
ing Office,  Washington,  D.  C.    Price  Sc. 

In  this  Scientific  Paper  from  the 
Bureau  of  Standards,  the  results  of  a 
series  of  experiments  on  vacuum  tube 
generators  are  given.  It  has  been 
found  that  the  current  delivered  to  the 
output  circuit  of  such  a  generator  is 
heavily  loaded  with  harmonics,  owing 
to  the  saturation  and  rectification  ef- 
fect in  the  tube.  The  frequency  in  the 
oscillating  circuit  is  the  natural  fre- 
quency of  the  output  circuit,  and  this 
circuit  acts  as  a  filter  in  series  with  the 
tube  and  the  d  c.  power  system. 

The  useful  output  current  is  closely 
sinusoidal,  whatever  the  distortion  of 
the  tube  currents,  depending  for  the 
amplitude  only  upon  the  characteristics 
and  the  tube  current.  In  this  paper 
general  expressions  are  given  for  the 
power  and  output  in  terms  of  static 
characteristics  of  the  generating  tube. 
Experimental  results  corroborated  the 
formulas  given. 


"You've  Gone  Way 

Past  Me,  Jim!" 

"  Today  good  old  Wright  came  to  my  office.  All  day 
the  boys  had  been  dropping  in  to  congratulate  me  on  my 
promotion.   But  with  Wright  it  was  different. 

"When  I  had  to  give  up  school  to  go  to  work  I  came  to  the  plant 
seeking  any  kind  of  a  job— I  was  just  a  young  fellow  without  much 
thought  about  responsibility.  They  put  me  on  the  pay-roll  and  turned  me 
over  to  Wright,  an  assistant  foreman  then  as  now.  He  took  a  kindly  in- 
terest in  me  from  the  first.  'Do  well  the  job  that's  given  to  you,  lad,'  he 
said,-  'and  in  time  you'll  win  out.' 

"  Well,  I  did  my  best  at  my  routine  work,  but  I  soon  realized  that  if 
ever  I  was  going  to  get  ahead  I  must  not  only  do  my  work  well,  but  pre- 
pare for  something  better.  So  I  wrote  to  Scranton  and  found  I  could  'get 
exactly  the  course  I  needed  to  learn  our  business.  I  took  it  up  and  began 
studying  an  hour  or  two  each  evening. 

"Why,  in  just  a  little  while  my  work  took  on  a  whole  new  meaning.  Wright 
began  giving  me  the  most  particular  jobs— and  asking  my  advice.  And  there  came, 
also,  an  increase  in  pay.  Next  thing  I  knew  I  was  made  assistant  foreman  of  a  new 
department.  I  kept  right  on  studying  because  I  could  see  results  and  each  day  I 
was  applying  what  I  learned.  Then  there  was  a  change  and  I  was  promoted  to  fore- 
man— at  good  money,  too. 

"And  now  the  first  big  goal  is  reached  —  I  am  superintendent,  with  an  income 
that  means  independence,  comforts  and  enjoyments  at  home— all  those  things  that 
make  life  worth  living. 

"  Wright  is  still  at  the  same  job,  an  example  of  the  tragedy  of  lack  of  training. 
What  a  truth  he  spoke  when  he  said  today,  '  You've  gone  'way  past  me,  Jim,— and 
you  deserve  to.  Heads  win— every  time !' "  — -iua  mt  him— —  —  — 

I  INTERNATIONAL  CORRESPONDENCE  SCHOO 

.  Box  6065-B,  SCRANTON.  PA. 

I  Explain,  without  obligating;  me,  how  I  can  quality 
I  the  position,  or  In  the  subject,  before  which  1  mark 

I B 
I 


Yes,  it's  simply  a  question  of  training. 
Your  hands  can't  earn  the  money  you 
need,  but  your  head  can  if  you'll  give  it 
a  chance. 

The  International  Correspondence 
Schools  have  helped  more  than  two  mil- 
lion men  and  women  to  win  promotion, 
to  earn  more  money,  to  know  the  joy  of 
getting  ahead  in  business  and  in  life. 

Isn't  it  about  time  to  find  out  what 
they  can  do  for  you  ? 

You,  too,  can  have  the  position  you 
want  in  the  work  of  your  choice,  with  an 
income  that  will  make  possible  money  in 
the  bank,  a  home  of  your  own,  the  com- 
forts and  luxuries  you  would  like  to  pro- 
vide your  family.  No  matter  what  your 
age,  your  occupation,  your  education  or 
your  means — you  can  do  it ! 

All  we  ask  is  the  chance  to  prove  it — 
without  obligation  on  your  part  ora  penny 
of  cost.  That's  fair,  isn't  it  ?  Then  mark 
and  mail  this  coupon. 


ELECTRICAL  ENQMEBR 
Electrician 
Electric  Wiring 
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The  Work  of  the  Bureau  of  Standards 

This  Article  Gives  a  List  of  the  Radio  Tests  Made  by  the  Bureau,  of  Which 
Experimenters  and  Manufacturers  May  Now  Take  Advantage 


EXPERIMENTERS  who  are  car- 
rying on  radio  research  work 
should  take  advantage  of  the 
services  provided  by  the  Bureau  of 
Standards,  at  Washington,  D.  C.  For 
the  benefit  of  those  not  familiar  with 
the  tests  and  measurements  made  there, 
a  list,  with  the  prices  for  various  kinds 
of  work,  is  given  here. 

Application  for  Test. — All  articles 
submitted  for  test  must  be  accompanied 
by  a  written  request  for  the  test.  The 
request  should  enumerate  the  articles, 
giving  the  serial  numbers  or  other  iden- 
tification marks  of  each,  and  should 
state  explicitly  the  nature  of  the  test 
desired.  It  is  also  desirable  that  the 
conditions  under  which  the  apparatus 
is  used  be  stated. 

In  submitting  radio  apparatus,  the 
accompanying  letter  requesting  the  test 
should  state  specifically  the  nature  of 
the  test  desired,  giving,  in  the  case  of 
wavemeters,  condensers,  etc.,  the  num- 
ber of  points  on  the  scale  and  the  fre- 
quencies of  the  wavelengths  at  which 
the  apparatus  is  to  be  tested.  In  the 
absence  of  specific  instructions,  such 
tests  will  be  performed  as  are  necessary 
to  determine  the  ordinary  constants  or 
operating  behavior  of  the  apparatus. 
Thus,  for  a  wavemeter,  variable  con- 
denser or  inductor,  the  results  obtained 
would  make  possible  the  use  of  the 
instrument  as  a  secondary  standard. 

For  special  tests  involving  measure- 
ments not  specified  in  the  appended 
schedule,  a  charge  will  be  made  based 
upon  the  time  required  for  the  test. 
When  the  test  is  one  regularly  provided 
for  in  these  instructions,  the  fee  may  be 
computed  in  advance  and  should  be 
sent  at  the  time  the  apparatus  is 
shipped.  In  making  reference  to  this 
schedule,  mention:  Fees  for  Testing 
Radio  Apparatus,  Feb.  6,  1919,  Item 
(D)  (a). 

Condition  of  Apparatus. — Before 
submitting  apparatus  for  test,  the  ap- 
plicant should  ascertain  that  it  is  in 
good  working  condition.  When  defects 
are  found  after  a  test  has  been  begun, 
which  excludes  an  apparatus  from  re- 
ceiving the  usual  certificate,  a  report 
will  be  rendered  giving  such  informa- 
tion as  has  been  found.  All  possible 
care  will  be  taken  in  handling  ap- 
paratus, but  the  risk  of  injury  or  break- 
age in  shipment  or  under  test  must  be 
borne  by  the  applicant. 

Identification  Marks. — All  packages 
should  be  plainly  marked  with  the 
shipper's  name  and  address,  and,  when 
convenient,  a  list  of  the  contents.  Each 
separate  piece  of  apparatus  or  sample 
of  material  should  be  provided  with 


an  identification  mark  or  number.  The 
identification  mark  should  be  given  in 
the  application  for  the  test. 

Shipping  Directions.  —  Transporta- 
tion charges  are  payable  by  the  person 
requesting  the  test  The  charge  for 
shipment  to  the  Bureau  of  Standards 
must  be  prepaid,  and  unless  otherwise 
arranged,  articles  will  be  returned  or 
forwarded  by  express  collect.  Appa- 
ratus submitted  for  test,  as  well  as  all 
correspondence,  should  be  addressed  to 
the  Bureau  of  Standards,  Washington, 
D.  C. 

Remittances. — Fees  should  be  sent 
when  the  apparatus  is  shipped,  in  ac- 
cordance with  this  schedule,  or  prompt- 
ly upon  receipt  of  bill.  Certificates  are 
not  given,  nor  is  apparatus  returned 
until  the  fees  due  thereon  have  been 
received.  Remittances  may  be  made 
by  money  order  or  check  drawn  to  the 
order  of  the  Bureau  of  Standards. 

Nature  of  Tests. — The  general  meth- 
ods used  in  most  of  the  tests  of  radio 
apparatus  are  described  in  Circular  74 
of  the  Bureau  of  Standards,  entitled 
"Radio  Instruments  and  Measure- 
ments." A  more  detailed  description 
of  the  methods  used  by  the  Bureau  of 
Standards  in  testing  radio  apparatus  • 
will  be  given  in  a  circular  now  in  prep- 
aration. 

Reduced  Fees  for  Amateurs — In  the 
case  of  wavemeters  not  suited  for  pre- 
cision measurements  the  Bureau  will 
charge  a  minimum  fee  of  one  dollar  per 
coil.  Enough  points  will  be  measured 
to  give  a  calibration  curve.  The  Bu- 
reau reserves  the  right  to  decide  upon 
the  application  of  this  reduction  in  any 
specific  case. 

Condensers 
Capacity  and  phase  difference  (or  high 
frequency  resistance),  one  point  at 

one  frequency  $3.00 

Each  additional  point  at  same  frequency  1.00 

Each  additional  frequency   1.00 

Capacity  of  fixed  condenser  at  one  radio 

frequency    2.00 

Each  additional  frequency   1.00 

Phase  difference  (or  high-frequency  re- 
sistance) one  point  at  one  frequency.  2.00 
Each  additional  point  same  frequency..  1.00 

Each  additional  frequency   1.00 

Capacity  of  variable  condenser  per  point 
(minimum  charge,  $2.50)  SO 

Inductors 

Pure  inductance  of  coil  $5.00 

Capacity  of  coil   3.00 

High-frequency  inductance  one  coil  at 

one  frequency   1.00 

Each  additional  coil  at  same  frequency.  .50 

Each  additional  frequency  50 

Fundamental  wavelength  of  coil   1.00 

Resistance  (high  frequency)  one  point  at 

one  frequency    2 .00 

Each  additional  point  at  same  frequency  1.00 

Each  additional  frequency   1.00 

Calibration  of  continuously  variable  in- 
ductor, one  point  at  one  frequency..  1.00 


Each  additional  point  at  same  frequency  .50 

Complete  test  of  a  single  coil,  including 
unless  otherwise  specified,  high-fre- 
quency inductance,  pure  inductance, 
capacity,  fundamental  wavelength...  8.00 

For  a  coil  having  several  sections,  the 
capacity  and  fundamental  will  be  fur- 
nished for  the  whole  coil  only,  and 
the  other  tests  as  described  in  the  pre- 
ceding item  for  the  maximum  induct- 
ance   8.00 

Each  additional  section  .•  5.00 

Resistors 

Resistance  (high-frequency)  one  point 

at  one  frequency  $2.00 

Each  additional  point  at  same  frequency  1.00 
Each  additional  frequency   1.00 

.  Wavemeters 

Wavelength  calibration  per  point  (mini- 
mum charge,  each  coil,  $2.50;  for  re- 
duced fees  to  amateurs  see  previous 
note)   $0.50 

High-frequency  inductance  (see  above, 
under  Inductors). 

Capacity  of  condenser  (see  above,  un- 
der Condensers). 

High-frequency  resistance  (or  decre- 
ment) of  circuit,  one  wavelength  3.00 

Each  additional  wavelength  5o 

Note : — For  high-frequency  resistance  of 
coils  or  condenser  alone,  see  above, 
under  Condensers  and  Inductors. 


Characteristic  curve  of  receiving  tube, 

first  curve   $4.00 

Each  additional  curve  on  same  tube. ...  2.00 
Amplification  constant  and  internal  re- 
sistance of  receiving  tube,  first  deter- 
mination   2.00 

Each  additional  determination  on  same 

tube    1.00 

Output  of  power  tube,  first  determina- 
tion   2.00 

Each  additional  determination  on  same 

tube    j  oo 

Characteristic  curve  of  power  tube,  first 

curve   4  00 

Each  additional  curve  on  same  tube. . . .  2.00 
Amplification  constant  and  internal  re- 
sistance of  power. tube,  first  deter- 


Electron  Tubes 


mination 


2.00 


Vibration  test  of  power  tube,  first  tube  2  XX) 
Each  additional  tube  in  same  test  lot. .  1.00 
Special  fees  will  be  charged  for  investi- 
gations on  the  detector  action  of  tubes 
amplification  of  amplifiers,  tests  of  power 
tubes  at  very  high  voltages,  and  other  spe- 
cial measurements. 

Current  Measuring  Instruments 

Thermocouple  and  galvanometer,  per 

point  at  one  frequency  $200 

Each  additional  point  at  same  frequency  100 

Each  additional  frequency   1.00 

High-frequency  ammeter,  range  up  to 

1  ampere,  per  point  at  one  frequency  3.00 
Each  additional  point  at  same  frequency  .50 

Each  additional  frequency  so 

High-frequency  ammeter,  range  1  to  20 

amperes,  per  point  at  one  frequency  3.00 
isach  additional  point  at  same  frequency  1  00 

Each  additional  frequency   1  qo 

High-frequency  ammeter,  range  20-100 

amperes,  per  point  at  one  frequency  5.00 
bach  additional  point  at  same  frequency  2  00 
Each  additional  frequency   2  00 


Insulating  Materials 
Dielectric  constant  at  one  frequency 
per  sample   .  .'$3.00 
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Each  additional  frequency  $1.00 

Phase  difference,  or  high  frequency  re- 
sistance, same  fees  as  for  the  deter- 
mination of  the  phase  difference  of 
condensers. 

Effect  of  high  voltages. — Fees  for  the 
determination  of  flashover  or  break- 
down voltage  or  the  effect  of  high 
voltage  at  radio  frequencies  are  com- 
puted on  a  basis  of  the  special  modi- 
fications of  the  regular  apparatus 
which  are  required  for  test  and  also 
the  time  necessary  for  its  performance. 

Note: — Samples  of  insulating  materials 
should  conform  to  the  following  sizes 
where  possible.  When  samples  of 
other  sizes  are  submitted  an  additional 
fee  may  be  charged,  depending  upon 
the  time  involved  in  preparing  the 
sample. 

For  determination  of  phase  difference 
and  resistance.  Laminated  materials, 
25  cm.  x  31  cm.  in  area,  and  from  0.3 
cm  to  1  cm.  in  thickness. 

Moulded  materials,  25  cm.  x  31  cm. 
in  area,  and  from  0.3  cm.  to  1  cm  in 
thickness  or  discs  25.4  cm.  in  diameter 
and  from  0.3  cm.  to  1  cm.  in  thickness. 

For  determination  of  flashover  volt- 
age, samples  should  be  10  cm  x  10 
cm.  in  area,  and  0.63  cm.  thick. 

Transmitting  Sets,  Receiving  Sets, 
Buzzers,  Detectors,  etc. — Certain  spe- 
cific tests  are  undertaken  or  a  critical 
study  made  of  the  design  and  behavior 
of  the  apparatus  as  compared  with  other 
apparatus  used  for  the  same  or  a  simi- 
lar purpose.  Fees  for  such  tests  de- 
pend upon  the  special  requirements  and 
time  necessary  in  their  performance. 

A  Mounting  for  Experimental 
Transformers 

A SERIES  of  experiments  on  audio 
frequency  transformers  required 
a  number  of  different  primary  and  sec- 
ondary windings.  At  first  it  seemed 
necessary  to  make  up  eight  or  ten  com- 


plete transformers,  but  an  idea  in  the 
form  of  a  mounting  illustrated  in  this 
article  overcame  that  difficulty.  By  its 
use,  only  one  core  was  needed. 

.  The  illustration  shows  the  bakelite 
cradle  with  me  transformer  assembled. 
It  can  be  seen  that  one  core,  made  up 
of  one  long  and  two  short  legs,  is  put 
into  the  mounting.  The  ends  of  the 
short  legs  were  ground  off  smooth. 

Different  primaries  and  secondaries 
were  assembled  on  single  legs.-  Then 
the  coils  required  were  put  in  place  and 
clamped  down  by  the  two  bakelite  strips 
shown  on  the  side  of  the  instrument. 

Experiments  were  also  made  with 
magnetic  leakage.  Enough  room  was 
allowed  in  the  cradle  so  that  the  leg 
carrying  the  winding  could  be  moved  a 
short  distance  from  the  ends  of  the 
short  legs.  When  the  separation  was 
adjusted,  by  means  of  shims,  the  clamp- 
ing strips  were  tightened  and  the  shims 
removed. 

Fahnestock  clips  were  provided  at 
the  base  so  that  different  taps  from  the 
primary  and  secondary  coils  could  be 
connected.  Since  double  clips  were  not 
available,  two  single  ones  were  put  on 
each  mounting  screw. 

Although  there  is  nothing  remarkable 
about  this  device,  it  saved  both  time  and 
money  on  a  job  which  called  for  speedy 
completion. 

NOTICE! 
Mr.  R.  S.  Ould  has  called  attention 
to  the  fact  that  the  price  of  patent  spec- 
ifications, from  the  Patent  Office, 
Washington,  D.  C,  has  been  increased 
from  five  to  ten  cents  each.  Remit- 
tances cannot  be  made  by  stamps;  the 
Patent  Office  requires  coin  or  money 
orders. 


You  don't  hoc* 
through  life  fit  for 


to  mo 
th- 


ine, »IcU7.  weak,  — snlc, 
with  your  body  wracked 
and  your  nee-res  fraxxled 
by  constipation,  indirec- 
tion, catarrh,  noorabia, 
headaches  or  any  other 
chronic  ailment.  Get  rut 
of  tftoee  hmndicapm;  build 
yourself  up  into  a  real 
man,  so  you  can  got  same 
Joy  out  ol  life  lor  yourself 
and  your  family. 

TOU  cant  get  ahead,  you 
can't  advance  in  your  work 
or  business — you  may  even 
lose  your  grip  on  your  pres- 
ent fob — U  you  don't  ajake 
yourself  fit.  Ton  can  do  it, 
whatever  your  present  con- 
dition and  no  matter  what 
brought  you  to  It;  you  can 
regain  your  lost  health  and 
strength  and  feel  the  Are 
and  pep  and  enthusiasm  of 
youth  coursing  through  your 
reins  again,  If  you  will  only 

Stop,  Think  and  ACT 

The  Perfect  Man  Don't  think  that  your 
weakness  and  ailments  that 
are  dragging  you  down  are 
a  matter  of  course — something  you  can't  pos- 
sibly get  rid  of.  Tou  can  overcome  them  and 
east  them  off.  If  you  go  about  It  the  right  way, 
as  thousands  of  other  men  have  done  and  are 
doing  every  day.  Drug  store  dope  and  patented 
piffle  won't  cure  you ;  quacks  and  fake  remedies 
help  nobody  but  the  men  who  make  and  sell 
them.  Tour  own  abuse  of  Nature's  Laws — 
perhaps  unconsciously — brought  your  Ills  upon 
you,  and  Mother  Nature  Is  the  one  doctor  you 
want  to  go  to  for  relief. 

SENDfFOR  MY 

Free  Book  oiTStrongfortism 

Strongfortlsm  is  the  Science  or  Li  Tins  Ufa  as  Na- 
ture meant  it  to  be  lived — the  war  that  sets  the 
STeatMt  enjoyment  out  of  It-— and  letting  Nature  work 
the  elimination  of  any  Ills  In  her  own  way.  Every 
reputable  medloal  man  will  tell  you  that  Nature  Is 
the  greatest  Doctor  In  the  world.  Bvery  surgeon, 
after  an  operation,  large  or  email,  makes  rare  that 
the  wound  Is  absolutely  free  from  bacteria  and  thee 
lets  N  atari  keal  It  an. 

Strongfortlsm,  which  li  simply  a  method  of  util- 
ising Nature's  curative  power,  will  do  for  TOU  what 
It  Is  doing  for  my  pupils  In  every  pan  of  the  world. 
Strongfortlsm  will  show  you  how  to  develop  every 
mueole  In  your  body.  Internal  a>  well  as  external, 
and  strengthen  every  vital  organ;  how  to  make  your 
blood  rich  and  red;  how  to  clear  the  cobwebs  out  of 
your  brain ;  how  to  FIT  YOURSELF  so  you  can  make 
a  success  In  life. 

I  Guarantee  Results 

work  snout 

Strongfortlsm:  Nature's  Laws  are  as  Immutable  as 
the  operations  of  the  universe.  My  whole  life  has 
been  ipent  in  studying  them  out,  experimenting  with 
them,  and  agplyiaf  then  areetleaMy— nrat  to  myself 
and  then  to  my  numerous  pupils.  I  GUARANTIEE 
to  Improve  you  se  that  you  will  become  normal  In 
every  respect,  if  you  will  follow  my  dlnotlons  for  a 
Jew  months.  "Preset lea  asa  Osaserntlea  of  Health, 
strength  end  Meats!  Esergy."  my  free  book,  will 
tell  you  all  about  the  Science  of  Btrongfortlsm  and 
■how  you  .the  one  oulok,  easy,  simple  way  back  to 
RRAL  MANHOOD.  Send  for  It  NOW— DONT 
WAIT — you  would  dig  deep  down  In  your  pocket  and 
pay  good  money  for  It,  If  you  knew  what  It  contains. 
IT'S  FB8B.  Jo  ' 


IT'S  FBJHB.  just  1111  out  the  coupon  below  marking 
the  ailments  you  w)sh  Information  on  and  man  it  to 
me  today  with  area  lo  stamps  for  packing  and 
postage,  and  I  will  man  you  a  oopy  at  once 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1155  Strongfert  Institute   NEWARK,  N.  J. 

.............CUT  OUT  AND  MAIL  THIS  COUPON  "'*"""*" 

Afr.  Lionel  Stronifort,  Newark.  N.  J.  1155 

Dear  Strongfort :— Please  send  me  your  book  "Pre- 
metles  sad  Ceaeemrlea  of  Health.  Btreagth  asd 
Mental  Energy."  for  postage  of  which  I  enclose  three 
2o  stamps  to  cover  mailing  expenses.  I  have  marked 
before  the  subject  In  which  I  I 


(X) 


..Colds 
.  .Catarrh 


Jfore  the  subject  In 


..Obesity 
.  .Headache 
..Thinness 
.  .Rupture 
.  .Lumbago 
..Neuritis 
.  .Neuralgia 
.  .Flat  Cheat 
.  .Deformity 
(describe) 
.  .Insomnia 

Name  


. .  Short  Wind 
..Flat  Feet 
.  Stomach 
Disorders 
.Constipation 
. .  Biliousness 
.  .Torpid  Liver 
. .  Indigestion 
.  .Nervousness 
.  .Poor  Memory 
.  .Rheumatism 
..Gastritis 
.  .Heartweakness 


Interested. 
..Poor  Circula- 
tion 

..Skin  Disorders 

.  .Despondency 

.  .Round 
Shoulders 

.  .Lung  Troubles 

.  .Increased 
Height 

.  .Stoop  Shoul- 
ders 

.  .Muscular 
Development 


Age   Occupation. 

Street  


This  transformer  mounting  makes  possible  experiments  in  the  different  kinds  of  windings  city. 
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CONTRARY 
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Spread  by  a  Competitor 


The  Radio  Distributing  Co.  is  still  manufac- 
turing their  unmounted  universal  wound  in- 
ductances and  will  continue  to  supply  their 
agents  these  very  efficient  coils. 

That  the  RADISCO  COILS  are  superior  to 
any  similar  type  of  inductances  is  the  opinion 
of  several  well  known  radio  men  who  have 
received  signals  from  very  remote  stations. 

The  RADIO  DISTRIBUTING  COMPANY  will  assure  all  purchasers  that  they  will  experience  no 
inconvenience  by  reason  of  any  action  now  pending  or  to  be  started  by  reason  of  patent  on  coils 
purchased.    These  coils  are  in  stock  at  all  RADISCO  AGENTS. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  the  RADISCO  trade- 
mark on  all  coils  you  buy  and  be  sure  of  getting  efficient  apparatus. 

Below  are  listed  a  few  of  the  reliable  firms  who  carry  the  Universal  wound  inductances  and  are  our 
agents  for  all  standard  radio  apparatus  of  merit. 

Communicate  your  wants  to  them 
NEWARK,  N.  J.: 
A.  H.  Corwin  4c  Co., 
4  Weit  Park  St. 


ALBANY,  N.  Y.: 

E.  L.  Long, 

21  Magnolia  Terrace. 
ATLANTIC  CITY,  N.  1: 

Independent  Radio  Sup- 
ply Co. 

118  So.  New  Jersey  Are. 
BEINVILLE,  QUEBEC, 
CANADA: 

Canadian  Radio  Mfg.  Co. 
BOSTON,  MASS.: 

Atlantic  Radio  Co., 

34  Battery  march  St. 
BROOKLYN,  N.  Y.: 

Kelly  «c  Phillip.  Electric 
Co., 

312  Flatbush  Ave. 


BRONX,  NEW  YORK 
CITY: 

Amateur  Wireless 

Equipment  Co. 
1390  Prospect  Ave. 

CHICAGO,  ILL.: 
Chicago  Radio  Labora- 
tories, 
1316  Carmen  Ave. 

McKEESPORT,  PA.: 

K.  &  L.  Electric  Co., 

427  Olive  St. 
NEW  CASTLE,  PA.: 

Pennsylvania  Wireless 
Mfg.  Co., 

507  Florence  Ave. 


NEW  ORLEANS,  LA.: 

L.  A.  Rose, 

4323  Magnolia  St. 
PITTSBURG,  PA.: 

Radio  Electric  Co., 

4614  Henry  St 
PHILADELPHIA,  PA.: 

Philadelphia  School  of 
Wireless  Telegraphy, 

Broad  and  Cherry  Sts. 
PROVIDENCE,  R.  L: 

Rhode  Island  Electric 
Equipment  Co. 


SCRANTON,  PA.: 
Shotton  Radio  Mfg.  Co., 
P.  O.  Box  3, 
also  at  8  Kingsbury  St., 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 
585  Armory  St, 
Electric  Service  Co. 

TORONTO,  ONTARIO, 
CANADA: 
585  College  St, 
Vimy  Supply  Co. 

WASHINGTON,  D.  C: 
National   Radio  Supply 

Company, 
1405  U  St,  N.  W. 


//  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 


NEARLY  GONE  — DON'T  WAIT  ANY  LONGER 

A  Standard   Wavemetar  Condenser,  0.00006  to  0.0015  mf<L,  $10. 

The  cancellation  of  a  GOVERNMENT  WAR  CONTRACT  has  made,  it  possible  for  the 
G  A.  Company  to  give  Experimenters  this  unusual  opportunity— a  doable  variable  condenser  built 
for  tteSignal Corps  wavemeters,  worth  $50  at  a  price  of  $10.  As  a  WAVEMETER  condenser, 
a  finer  instrument  cannot  be  purchased  at  any  price..  This  is  your  chance  to  own  a  real  meter. 
This  condenser  is  of  such  a  high  grade  type  that  it  is  specially  adapted  f  or  use  as  a  LABORA- 
TORY STANDARD  for  making  all  kinds  of  measurement*  VACUUM  TUBE  TRANS- 
MITTERS require  air  condensers  of  this  type  which  will  not  break  down  between  the  plates 
LONG  WAVE  RECEIVERS  must  have  condensers  of  large  capacity  and  very  low  losses  to 
operate  with  minimum  inductance  and  to  give  loudest  signals.  For  all  these  purposes,  the 
DOUBLE  CONDENSER  is  the  best  you  can  buy,  regardless  of  the  pnce  you  pay. 

A  limited  number  of  these  instruments  are  available.  If  your  order  comes  too  late,  your 
money  will  be  returned,  immediately.    The  G.  A.  Company  gives  no  credit  slips,  makes  no 

"^'oMoSTto  0.0015  mfd.  condenser,  $10.00,  sent  by  express.  Capacity  calibration  curve  $1.00. 
DONTTi  LET  THIS  OPPORTUNITY  SLIP  BY  —  YOU  WILL  NOT  HAVE  THIS  CHANCE  AGAIN 

Orders  accepted  by  mml  only. 

15-E  west  «ti.  ST.  The  General  Apparatus  Company  new  york  city 


CONDENSER 
AS  SHOWN. 
NEVER  USED. 


ACTUAL  VALUE 

OF  THIS  IN. 
STRUMENT.  $60 


TELEPHONE  SUFFERERS! 

"THERAPH0NE" 

Aimh  Power  Osteopathic  Receiver 
E  arplecels  tuned  to  the  ear. 
It  can'tconfuae  nor  falleTue. 
Absorb*  nhock*.  improve"  the 
Hearing  and  conserve*  time. 
For  Ifaay.Deaf,  Nervous,  Pri- 
vacy end  NoUfi.  Guaranteed 
to  soit.  (Check  or  C.  O.  D.  $2.00 
""-port  »2.20).  *». 


LEARN  WIRELESS  TELEGRAPHY 

Faaclnatlng  ami  Educational  Work-Big  Salaries—Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  uponusforDodsre-trarned  wirelessoper. 
atora.  Travel  all  over  the  world, secure.free,  unsurpassed  living  accommodations  and  earn  a  big  salary. 

We  Mao  Teach  Morse  (Wire)  Telegraphy  ami  Hallway  accounting 
School  established  48  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.   Catalog;  Free.  Write  Today, 

33rd  St. 
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New  Detector  and  Amplifier  Units 

Particular  Attention  Has  Been  Given  to  the  Convenient  Location  of  the  Binding 
Posts  and  the  Elimination  of  Unnecessary  Parts  in  These  International  Radio  Units 

and  two-step  amplifier  can  be  seen,  the 
binding  posts  being  so  arranged  that 
in  each  case  the  input  circuit  is  con- 


THE  tendency  towards  the  sim- 
plification of  design  of  radio  ap- 
paratus for  which  Everyday 
Engineering  has  been  wosking  so  hard 
among  the  amateurs  is  being  brought 
forcibly  to  their  attention  by  the  new 
apparatus  introduced  in  the  last  few 
months  by  manufacturers. 

Since  experimenters  so  generally  take 
their  examples  from  commercial  instru- 
ments the  detector  and  amplifier  units 
shown  here  should  impress  upon  them 
the  fact  that  the  fewer  parts  and  in- 
struments the  better  the  results. 

The  transformer  provided  with  the 
amplifier  is  of  a  new  and  interesting 
type.  From  its  appearances  it  would 
seem  to  be  one  of  the  open  core  type, 
but  as  a  matter  of  fact  it  is  a  shell 
type  transformer,  enclosed  in  a  casing 
to  exclude  all  moisture,  a  point  often 
overlooked  and  one  of  great  importance 
since  the  absorption  of  moisture  by  the 


winding  greatly  decreases  the  efficiency 
of  an  amplifying  transformer. 

In  the  lower  illustration  a  detector 


it 


A®1 


«» «i 


Top,  a  detector  and 
two  -  stage  amplifier 
i»  which  efficiency 
has  been  increased 
and  the  cost  lower- 
ed by  the  simple 
and  rugged  design. 
Center  left,  a  de- 
tector for  this  series 
of  units.  Input  and 
output  posts  are 
indicated  by  arrows 


Center  right,  two 
stages  of  amplifica- 
tion are  provided 
in  this  set.  The  de- 
sign of  the  trans- 
formers are  such 
that  there  is  no  feed 
back  to  cause  howl- 
ing Below,  the  de- 
tector and  two-stage 
amplifier  ready  for 
connection  to  a  re- 
ceiving set 


nected  on  the  left  and  the  output  on  the 
right.  Either  an  amplifier  or  a  pair  of 
telephones  can  be  joined  to  the  output 
side  of  the  unit.  Where  an  amplifier  is 
employed  connections  can  be  made  by 
straps,  as  will  be  seen  by  the  illustra- 
tions. The  binding  posts  for  the  A 
and  B  batteries  are  on  the  lower  part 
of  the  panel.  No  plate  battery  con- 
trols are  needed,  as  these  sets  operate 
with  standard  22.5-volt  batteries. 

The  idea  of  divisional  construction 
with  a  cabinet  for  each  panel  is  new 
and  particularly  good  because  the  boxes 
can  be  set  on  each  other  without  any 
supporting  frame.  In  this  way,  the  ad- 
vantages of  separate  instruments  are 
combined  in  the  panel  construction. 

A  little  study  of  the  descriptions  of 
new  apparatus  which  have  appeared  in 
Everyday  Engineering,  shows  clearly 
the  revolutionary  character  of  post-war 
design. 
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Buy  the  Best  When  You  Buy 


THE  BEST  COSTS  YOU  LESS  WHEN 
YOU  BUY  FROM  US. 

This  200  to  2500  meter 
$18.00.  You  cannot  bi 
ment  if  you  pay  more. 

RADIO  EQUIPMENT  CO. 

630V  Washington  St.  Boston,  Mass 


costs 
a  better  inatru- 


DUCK'S 


No.  13 
264  Pages 

Electrical  fi  •  I 
and  Wireless  UltalOg 

JUST  OFF  THE  PRESS 

I7S  Pag*,  of  Wireless 
Instruments 

|  Any  radio  amateur  will  tell  you 
f,  there  it  no  catalog  to  take  its 
place,  and  that  it  it  a  Beacon 

Light  to  guide  you  in  the  selection  of 

your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  12c  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 


r* 


Great  cost  of  catalog  and  low  prices 
prohibit  distribution  otherwise 


What  This  Big  Catalog  Contains 


17S  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental ass; 
10pp.  Raw  Material; 

2  pp.  Transformers ; 

9  pp.  Auto  and  Btaj. 
Batteries; 

8pp.  Telegraph 
Instruments; 


42  pp.  Motors  and 
Dynamos; 
8  pp.  riasnUfbts; 

2  pp.  Medleal  Bat- 
teries; 

3  pp.  Ammeters  sad 
Voltmeters ; 

20  pp.  Electrical  sad 
Mechanical  Books. 


r THE  WILLIAM  B.  DUCK  CO. 
244-246  Superior  Street,  Toledo,  Ohio 


THE  NEED  OF  THE  HOUR 

Wireless  Operators  for  the  Merchant 
Marine. 

Start  your  boy  in  a  profession 
worth  while 

Complete  Beginners'  Wireless  Sel,  $15.00 

Comprising  Loose-Coupler,  2,000  Meters; 
pair  2,000-Ohm  Phones,  Fixed  Condenser, 
Galena  Detector,  and  instructions  book; 
these  are  separate  instruments  and  Guaran- 
teed; the  best  value  on  the  market  to-day. 
Note :— We  do  special  Cabinet  and  Metal  Work 
for  Engineering  Students;  correspondence  In- 
vited. 

Radio  Equipment  Company 

1525  North  Fawn  Street      -  Philadelphia 


Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  hlch  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four 
feet  of  green  covered  flexible  cord. 

The  key  and  busier  are  mounted  on  s  highly 
finished  wood  base,  and  three  nickel  plated 
binding  posts  are  so  connected  that  the  set  may 
be  used  for  five  different  purposes. 
List  No.  Price 
342  Telegraph  Practice  Set,  with  Battery 
and  Cord   

Weighs  4  lbs.  paeked. 

Price  doss  not  include  postage. 


MESCO  COMBINATION  PRACTICE  SET 

ning  the  Morse  and  Continental  Visual  and  Audible  Codes 


For  Lea 


This  outfit  Is  the  only  reliable  Instrument 
which  will  enable  students  to  become  proficient 
operators  In  the  U.  S.  Naval  Service,  because  It 
Is  equipped  with  a  buzzer  and  miniature  lamp 
enabling  the  user  to  master  both  the  visual  and 
audible  signals  quickly. 
Utt  No.  S2— Prsetlee  Set  with  Red  Seal 

Battery  and  Cord    $4  OS 

Weighs  4  lbs.  packed. 


MESCO  RADIO  BUZZER 

Toll  buzzer  maintains  s  constant  note  snd  Is  reoommended  as  an 
exciter  for  checking  wavemeters  where  pure  note  snd  smpl.  mem 
ere  required. 

It  consists  of  practically  a  closed  circuit  Held  or  low  raluctanoe, 
having  s  steel  armature  to  which  Is  riveted  a  strap  supporting  s 
movable  contact.    The  armature  tension  Is  adjustable  by  means  of  s 
screw  with  a  milled  head  largo  enough  to  be  easily  and  permanently 
adjusted  with  the  fingers     The  stationary  contact  Is  sdjusted  by 
means  of  a  similar  screw.    The  martlet  colls  are  connected  In  series 
witli  a  total  D.  C.  roelstar-.ee  of  3.9  ohms.   Shunted  across  these  coUa 
Is  s  reslatsnoe  having  a  D.   C.  value  of  3  ohms.     This  shunt 
eliminates  all  sparking  such  ss  occurs  st  the  break  on  ordinary  radio 
buzzers  snd  the  eneray  saved  thereby  Is  transferred  Into  any  oscil- 
lating circuit  oonneeted  to  It.  the  result  being  that  this  buzzer  ss 
constructed  radiates  five  Umes  more  energy  than  any  other  existing 
connecting  wires  liani.  to  be  broken  are  eliminated.    Contacts  are  of  genuine  platinum   which  Is 
ntlal  In  order  to  maintain  a  constant  Dots.    The  parts  are  mounted  on  a  Condensate  base 'to  Insure 
constancy  In  operation. 


type  All 


Diameter  1  In., 

List  Nn 

55  Ilea™  Radio  Buzzer  . . . 


height  IV.  in.    The  cap  Is  attached  to  the  base  by  a  bayonet  joint 


We  carry  a  large  and  complete  line  of  Standard  Wireless  Material  recognized 
by  experts  as  such  with  competent  experienced  wireless  attendants  in  charge 

Send  for  the  New  Edition  of  Our  Catalog  K28 

leserlbes  In  pi 
Material.  El. 


all  about  Bella,  Push  Buttons.  Bsiterles,  Telephone  snd  Wireless 
and  Fire  Alarms  Contrivances.  Electric  Call  Bells,  Electric  Alt 


It  Is  pocket  sure,  eon  tains  sM  pages,  with  over  1.000  illustrations,  and  describes  la  plain  ol™ 

Buttons    ItattcrlM    Telephone  ass  Telegraph  »M»tevl«l.  Electric  Toys. "  BurgTa, 


Manhattan  Electrical  Supply  Co.,  Inc. 


NEW  YORK:  17  Park  Place 

CHICAGO:  114  B.  Wells  St. 


BRANCHES:  lis  W.  4ind  Hi.,  1IT  W.  115th  Bv 
ST.  L0UIB:  1106  Pine  St.  San  Francisco  Office:  604  Mission  Bt 


WILCOX  PANEL  SWITCHES 


IK" 


.   J  101 

A  besutlful  snd  efficient  standardized  switch  for  gon 
eral  use.    Furnished  in  two  sizes. 

R:..,."tBBrSS«"ia::::a  KM 

TYPE  102  (Illustrated) 

A  compound  switch  ~~ 
of  loose  cou  " 
Brass  finish 

ALL  POSTPAID 


especially  suitable  for  the  primary  

1*"  oulalde  radius.  °  'irADIg-va/fr-T-r'v-. 

SL^\^'±' fln,,h  "-2»  VARIOMETER 


PARTS 

Turned  from  hsrdwood.  Set  ss  shown  con- 
sisting of  ststor  (two  parts),  rotor  snd  form 

for  winding  colls  Postpaid  12.50 

Sire  of  ststor  5Vi"  sq. 
Other  sizes  msde  to  order 
SET  NO.  TWO  contains  sll  parts  for  the 
vsriometer  including  the  sbove  snd  knob, 
scale,  pointer,  shaft,  binding  pouts,  wire  snd 
Instructions  for  sssembly  Postpsld  15.00 

BUILD  YOUR  OWN  APPARATUS 
Our  stsndsrdlzed  parts  and  materials  make 
it  eaBy  to  build  efficient  apparatus  thst  is 
beautiful  and  uniform  In  sppesrsnce 

NEW  LOOSE  LEAF  CATALOG  READY 
Sent  for  five  cents  In  stsmps. 

The  Wilcox  Laboratories 

Dept.  D 
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The  Plate 
Battery 
Problem 
Solved ! 

The 

Marcuson  "B"  Battery 

eliminate*  the  use  of  the  in- 
efficient Dry  Battery  and  the 
old-fashioned  expensive  Stor- 
age Battery 

The  Marcuson  "B"  Battery  possesses 
four  points  of  perfection, — it  is  light, 
compact,  dependable,  and  inexpensive. 
The  Marcuson  "B"  Battery  can  be 
readily  charged  from  any  D.  C.  light- 
ing circuit. 

40  Volts.  Over  all  Dimensions:  6"  x 
6"  x  4".  Weight  S  lbs.  Price:  $12.00. 
The  Marcuson  Batteries  have  been  in 
use  for  more  than  ten  years  by  the 
largest  Electrical  Manufacturers,  Cable 
Repair  Ships,  Technical  Institutions, 
etc. 

Can  be  replaced  at  lower  cost  than 
new  Dry  Batteries  can  be  bought  for 

We  are  sole  distributors  of  the  Marcuson 


It  Is  but  one  of  our  many 

drop  us  a  card,  and  let  us  send  you 
No.  Two. 


WIRELESS  IMPROVEMENT  CO. 


47  We 


New  York,  U.S.A. 


INEXPENSIVE  BOOKS  FOR  THE 
EVERYDAY  PRACTICAL  ELECTRICIAN 

Wiring  a  Houae 

By  Hnmt  Pratt.  Snows  a  house  already 
built;  tells  just  how  to  start  about  wiring 
H;  where  to  begin;  what  wire  to  use;  how 
to  run  it  according  to  insurance  rules;  in 
fact,  just  the  information  you  need.  Direc- 
tions apply  equally  to  a  shop.  Fourth 
edition.  Price,  SB  cants 

Electric  Bella 

By  M.  B.  Smm.  A  complete  treatise 
for  the  practical  worker  in  installing,  oper- 
ating and  testing  bell  circuits.  Burglar 
alarms,  thermostats  and  other  apparatus 
used  with  electric  bells.  Both  tile  electri- 
cian ana  the  experimenter  will  find  in  this 
book  new  material  which  is  essential  in 
their  work.     124  pages.    Fully  illustrated. 

Price,  90  oenta 

NORMAN  W.  HENLEY  PUBLISHING  CO. 
Dept.  EE  Z  Wrat  4Sth  Straat,  N«w  Tack 


TRIODE 

(Trade  Mark) 

Audio  Transformer  Type-P 

Due  to  its  operation  on  the  principle  of 
voltage  amplification  thru  resonance,  this 
transformer  provides  a  maximum  of  low 
frequency  amplification  and  is  superior  to 
all  others. 

Permits  reliable  daylight  reception  from 
European  stations. 

Establishes  new  amateur  long  distance 
records.  Renders  remarkable  amplifica- 
tion of  all  signals.  May  be  used  with  all 
standard  tubes. 

Price  $7.00  Postpaid,  Immediate  Delivery 


TRIODE 

ITrsd*  Mux) 
Vacuum  Tube  Socket 
Type-F 

The  base  of  this  sock- 
et is  bakelite  dilecto  and 
will  not  crack  and  break 
like  the  moulded  mate- 
rial of  the  usual  socket. 
Contact  springs  are 
stamped  with  identify- 
ing letters.  Base  is  pro-  7  7  , 
vided  with  three  rubber  feet  and  four  countersunk  holes  for  panel  mount- 

fa-*  P*it-»  41.2S  Postoaid  Immediate  Delivery 

Two  Step  Amplifiers 
WIRELESS  SPECIALTY  APPARATUS  COMPANY 

Engineer*,  Designer*,  Manufacturers  BOSTON,  MASS.,  U.  S.  A. 


Price  $1.25  Postpaid 

Eaton  Oscillators 


RADIO  ELECTRICAL  APPARATUS 


Our  new  Bulletin  Y  offers 
a  distinctive  line  of  radio  and 
laboratory  apparatus  includ- 
ing transformers,  spark  gaps, 
oscillation  transformers,  vari- 
ometers, variable  condensers', 
etc.,  in  fact  the  most  complete 
line  in  America. 

Bulletin  R  describes  the 
Cambridge  alternating  current 
rectifier  for 


^uT^T^r&y^^n9.  STORAGE  BATTERY  CHARGING 

dary  10  point  switches.  Oak  cabinet  Price, 
$12.00. 


Send  3c  stamp  for  both  bulletins 


CLAPP-EASTHAM  COMPANY 

131  MAIN  STREET  CAMBRIDGE.  MASS. 

REMLER  RADIO  MFG.  CO.      62  Poet  Street      SAN  FRANCISCO 

Pacific  Coast  Representatives 


r  RADIO  RECEIVING 

Catalog  or  apparatus 

MADE  BY  THE  PIONEER  COMPANY  OF 
THE  PACIFIC  COAST.  SEND  IN  A  2- 
CENT  STAMP  AT  ONCE 

AudioTron  Sale*  Company 
Lick  Building  San  Francisco 


RADIO  APPARATUS 

on  the 

INSTALLMENT  PLAN 

•full  particular!  and  tha  RVA  BULLETIN  each  month 
tent  on  receipt  of  ten  cents — etamps  or  coin. 

J.  DONALD  VANDERCOOK 

LOMBARD      box  448  ILLINOIS 
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1 K.  V.  A.  25,000  Volt  Wireless  Transformer 


The  Thordarson  Wireless  Trans- 
former is  more  than  a  transformer. 
It  is  a  machine  of  efficiency  and 
reliability,  a  piece  of  wireless  ap- 
paratus that  every  amateur  can  be 
justly  proud  of.  A  Thordarson 
Wireless  Transformer  will  make  a 
"Long  Distance"  amateur  of  you. 
Our  "20-T"  bulletin  describes  our 
complete  wireless  transmitting  ap- 
paratus. 


Thordarson  Electric  Mfg.  Co. 

501-515  So.  Jefferson  St.  Chicago,  111. 

IIMnilHIIIHIIIIIIIIIIHIIIHIIIIHlllHIIHIIIHIIIIIIIIilllllllllHIIIIIIINIUIIIIIIIIIIIIIimillll'n 


Learn 
By  Doing 

Every  phase  of  all 
branches  of 


ELECTRICITY 

taught  by 

Actual  Practice 

In  America's  foremost  and  oldest 
institution  for  trade  training. 

No  Books  Used 

Individual  Instruction. 
Start  Any  Day 

Write  for  FREE  64-page  catalog 

The  NEW  YORK  ELECTRICAL  SCHOOL 

New  York  City 


36  Wes 


17th  Street 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly  HaHer  Cunningham 

EUc  Co. 


Laboratory  Signs 

Attractive  8"  z  10"  signs  printed  on  high 
quality  coated  white  cardboard  in  selected 
wordings  for  the  electrical  experimenter. 
1.— DANGER!  HIGH  VOLTAGE 
Z.    EXPERIMENTAL  RADIO  LABORATORY 

NO  ADMITTANCE 
S.    GOVERNMENT  LICENSED  RADIO 

STATION 

4.  DO  NOT  TOUCH  THE  INSTRUMENTS 

5.  PLEASE  BE  QUIET  WHILE  THE 

OPERATOR  IS  RECEIVING 
15c  EACH.  ANY  TWO  FOR  25c 

ALL  S  FOR  SOc 
Immediate  Shipments,  Postpaid 

THE  TAYLOR  CO.    Box  1043-E 
LOWELL,  MASS. 


Cement  for  Uniting  Iron  Sur- 
faces and  Filling  in  Joints 

MIX  100  parts  of  iron  filings,  free 
from  rust  and  not  larger  than 
rape  seed,  part  of  coarsely  powdered 
sal-ammoniac,  and  part  of  flowers 
of  sulphur;  moisten  the  mixture  with 
urine  and  beat  it,  with  repeated  moist- 
ening, until  it  becomes  heated,  dry  and 
brittle.  In  this  state  it  is  placed  in  the 
joints,  and  forced  in  as  tightly  as  pos- 
sible with  chisel  and  hammer,  whereby 
it  again  becomes  moist  and  soft 
Finally,  the  joints  are  filled  up  evenly, 
and  allowed  to  dry  two  days,  when,  as 
an  indication  of  good  cementing,  sep- 
arate black  drops  must  appear  upon 
the  hardened  crust.  The  cement  does 
not  adhere  to  tarred  kettles  or  dirty  and 
greasy  joints.  To  keep  it,  it  is  rammed 
into  an  iron  pot  and  water  poured  over 
it.  For  use,  pour  off  the  water,  add  to 
the  mass  taken  out  sufficient  iron  filings 
to  give  it  the  necessary  consistency,  and 
pour  the  water  back  into  the  pot  The 
stronger  and  quicker  the  cement  rusts 
in  the  joints  the  better  it  acts.  The 
proportions  used  vary,  however,  very 
much.  For  instance,  (a)  iron  filings, 
30  parts;  sal-ammoniac,  1;  sulphur,  1. 
With  this  composition  the  danger  of 
progressive  rusting  is,  however,  greater 
on  account  of  the  larger  quantity  of 
sal-ammoniac  in  proportion  to  iron 
filings;  or  (&)  pulverized  cast-iron 
turnings,  50  parts;  sal-ammoniac,  2; 
flowers  of  sulphur,  1;  or,  (c)  pulver- 
ized iron  filings,  100  parts,  and  pulver- 
ized sal-ammoniac,  2  parts.  The  mix- 
tures are  kept  in  well-closed  boxes  in  a 
dry  place,  for  use  moistened  with  mine, 
and  applied  as  mentioned  under  11. 
The  cemented  places  must  be  heated 
only  when  entirely  dry. 

To  Solder  Without  a  Soldering 
Iron 

PIECES  of  brass  can  be  soldered 
without  it  being  possible  to  detect 
the  joint  by  filing  the  pieces  so  as  to 
fit  exactly,  moistening  them  with  a 
soldering  liquid,  then  placing  a  smooth 
tin-foil  between  them,  tying  them  to- 
gether with  wire  and  heating  over  a 
lamp  or  fire  until  the  tin-foil  melts. 
With  good  soft  solder  almost  all  solder- 
ing can  be  done  over  a  lamp  without 
the  use  of  a  soldering  iron.  The  differ- 
ent degrees  of  fusibility  of  solders  can 
also  be  advantageously  used  for  several 
solderings  and  joints  on  the  same  piece. 
By  soldering  first  with  a  fine  solder 
composed  of  lead,  2  parts;  tin,  1;  and 
bismuth,  2,  there  will  be  no  danger  of 
melting  when  close  to  the  jointed  part; 
another  piece  is  soldered  on  with  solder 
composed  of  lead,  4  parts;  tin,  4;  and 
bismuth,  1.  The  best  soldering  liquid 
to  be  used  is  composed  of  equal  parts 
of  water  and  hydrochloric  acid  sat- 
urated with  zinc. 
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RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a  reasonable 
price. 

These  dials  are  fine  black  polished 
composition  with  radial  lines  and  fig- 
ures accurately  engraved  and  filled 
with  brilliant  white.  Diameter  of 
dial  is  3  inches  and  they  are  3/16 
inch  thick.  The  edge  is  bevelled. 
The  hole  in  the  center  will  pass  8-32 
screw  and  there  are  three  holes  around 
the  center  hole  to  fasten  on  knob. 
(These  holes  are  not  shown  in  cut.)  We  can 
furnish  dial  alone  or  with  fine  Bakelite 
Knob  mounted.  This  knob  has  a  set  screw 
to  clamp  shaft  of  instrument  to  which  dial 
is  to  be  applied. 

If  your  dealer  cannot  supply  you  send  us  his 
name  with  your  order.  Immediate  deliveries. 

For  sale  at  all  Radisco  Agencies 

A.  H.  Corwin  &  Co. 

4  West  Park  Street  Newark,  N.  J. 


3  Inch  Dial  only  75  cenU 

Postpaid 

3  inch  Dial  with  Knob  mounted.  .  .$1.30 
Postpaid 

Bulletin  No.  1  describing  these  parts 
has  been  sent  to  all  who  sent  for  our 
July  1st  catalogue.  If  you  have  not 
received  our  catalogue  send  5  cents  in 
stamps  and  get  on  our  mailing  list 
for  future  bulletins  free. 
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New  Catalog 
of  ^ 


Mailed  Postpaid 
on  Request 

Quality 
Apparatus 
Low  Prices 


*£25 

Sears.  RoebucK  and  Co  ( 


Navy  Type  Key 
Marble  Base 
Silver  Contacts 


Auk  for  Catalog  No.  6046E. 
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INS  IS  T 

on  g e 1 1 i n g  — 

"Pacific 

/?ADIO 
NEWS" 

FROM  YOUR  NEWS  DEALER  WHEN 
BUYING  A  MAGAZINE  DEVOTED 
TO  RADIO  COMMUNICATION. 

GET  THE  BEST 

Don't  Fool  Yourself 


15c.  PER  COPY    -  tl.50  PER  YEAR 

PACIFIC  RADIO  PUB.  CO. 
50  Main  St.,        San  Francisco,  Cal. 


Your  Opportunity! 

to  secure  quickly  and  thoroughly  a 

Practical   Electrical  Education 

Is  open  at  the  School  of  Engineering  of 
Milwaukee. 

A  large  faculty  of  experts,  extensive  and 
fully  equipped  laboratories,  drafting  rooms 
and  class  rooms  train  you  to  become  a  high 
grade  Electrician  In  One  Year. 

Institute  of  Elcctrotechnics 
Junior  and    Senior    Units.     114—3  Years. 

Electrical  Engineering 
B.S.  Degree  In  three  years. 

Electrical  and  Mechanical  Drafting — 1  year 
course  Armature  Winding  and  Motor  Gen- 
erator Repair — 6  mo.  Automotive  Electro- 
technics.  3  mo.  to  2  year  courses.  Wire- 
leas  Telegraphy.    Extension  Department. 

New  Term  January  2d 

"Earn  White  You  Learn"  syBtom.  Athletics. 
Frat  House.  Board  at  cost.  R.  O.  T.  C.  ad- 
vantages (optional).  Write  Teday  for  bulletins 
and  full  particulars  FREE.  Mention  course,  age 
ami  education. 

SCHOOL  OF  ENGINEERING  OF 
MILWAUKEE 
140-373  Broadway  Milwaukee,  Wis. 


"ASK  ANYONE  WHO  HAS 

"The  Best  I 

Ever  Worked" 

"The  Brandes  Headset  Is  The 
Best  I  Ever  Worked.  Others 
Look  Like  a  Plaything  Beside  It." 

(Testimonial  from  an  expert,  Name  on 
Request.)  Professionals  as  well  as 
amateurs,  the  world  over  are  enthusi- 
astic about  the  range  and  absence  of 
blurring  in  the 

BRANDES  WIRELESS 
HEADSET 


"Superior",  2000  ohm  a,  $7 

TD  ,i|  Test  out  Brandes  Wireless 
'  Receivers  against  any  other 

OFFER  rnake.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The 
two  diaphragms,  toned  exactly  alike, 
rtrengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts  and  experts  abroad; 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  4c  FOR  CATALOGUE  M 

C.  BRANDES,  f  UfTi!T5 

INC.  Roam 82Z  New  I«I 

WIRELESS  RECEIVER  SPECIALISTS 


Telegraph  Pictures 

BY  ELECTRICITY 
A.  complete  set  ef  two  machine* 
of  this  marvelous  equipment  far 
only  *19.5i.  IastracdVe,  miyati- 
fyinf  and  asefml.  This  piatnra 
of  President  Wilson  wee  tele 
gnphea  by  these  machines.  Pie 
tare  telegraphist  is  the  eomisui 
science.  Write  teday. 
_  I.  LFJSHMAN  CO.  Dest.L  0|S.e,  Dill 


Radio  Developments.  Vacuum  Tuben, 
Regenerative  Receiving,  Loop  Aeriala, 
Relaying.  OperatuiR  Department  Wort 
all  A.  R  R.  L.  News,  Humorous  Stories 
by  The  Old  Man.  All  tliese  aild  many 
more  are  inr'uded  in  QST. 


SPECIAL  TRIAL 


OFF 


ER 


Regular  price  $1.50  per  ye»r,  15  cents    .  M 
per  copy,  introductory  rate:  ^months 
subscription  for$l  and  aUachcd  coupon. 

A  DOLLAR  BILL  TO  COL'HON 
AND  MAIL  IT  TODAY' 


RETURN  COUPON 
American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $  I ;  please  enter  my  trial  subscrip- 
tion to  QST  for  9  months. 

Name  

Address  ■ 
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EXACTLY !  IT'S  THE  NEW  TRACO 
TYPE  93  LONG  WAVE  RECEIVER 

Will  fulfill  perfectly  your  requirements  of  a  long 
and  medium  wave  set.  It's  compact,  simple  to  oper- 
ate, responding  to  waves  from  300  to  18,000  meters, 
from  either  Arc  or  Spark  stations. 

Note  the  coun- 
terbalanced sec- 
ondary. 

It's  a  TRACO 
Idea. 


St 


it'-    "l    v  .1/' 


Expensive  ? 
No,  it  sells  for 
much  less  than 
$100.00. 

Absolutely ! 
Gets  every  sig- 
nal in  the  ether. 


Yes,  our  customers 
are  report- 
ing fine  re- 
suits.  They 
Hfa  are  copying 
Mm  undamped 
stations  here 
and  abroad 
using  an- 
tennaes  300 
to  500  feet 
long  and  40 
to  60  feet 
high. 

Send  us  a  few 
stamps  and  we 
will  tell  you  all 
about  it. 


The  Radio  Apparatus  Co.  -  Pottstown,  Penn.,  U.  S.  A. 


The' i4  CE* '  Vacuum  Tube  Socket 

The  Ace  Vacuum  Tube  Socket  is  designed 
to  fit  the  Standard  four  prong  vacuum  tube. 
The  top  part  consists  of  a  finished  alumi- 
num casting,  mounted  on  a  formica  base  % 
inch  thick.  This  base  will  not  break  under 
any  condition  of  service,  as  moulded  com- 
position bases  will.  Heavy  phosphor  bronze 
springs  are  mounted  on  the  under  side  of 
the  base  for  connection  to  the  tube  prongs. 

This  is  the  only  vacuum  tube  socket  on  the 
market  which  has  the  grid  leak  built  in  as 
part  of  the  socket.  It  may  be  used  for 
back  or  front  of  panel  mounting.  The  best 
socket  on  the  market  regardless  of  price. 

We  manufacture  a  complete  line  of  Radio 
apparatus. 

The  PRECISION  EQUIPMENT  CO.,  Inc. 

Manufacturing  Engineers  Department  B. 

2437  GILBERT  AVE.  CINCINNATI,  OHIO 


$1.50  each 
complete 
with  grid  leak 


Don'ts  for  Experimenters 
By  Louis  Kasper 

DONT  use  a  file  or  rasp  without  a 
handle;  it  is  dangerous. 
Don't  try  to  catch  a  chisel  when  you 
drop  it   A  nick  in  the  chisel  is  better 
than  one  in  the  hand. 

Don't  forget  that  good  tools  are 
cheaper  in  the  long  run. 

Don't  fail  to  clean  up  shavings  when 
you  stop  for  the  day;  it  lessens  the  dan- 
ger of  a  fire  starting. 

Don't  let  your  tools  get  rusty;  keep 
them  oiled. 

Don't  dabble  with  chemicals  without 
first  reading  something  on  the  subject. 

Don't  fail  to  keep  a  record  of  all  ex- 
periments. 

Don't  use  glue  which  is  too  thin. 
Fresh  glue  is  best 

Don't  expect  to  do  good  work  with 
dull  tools. 

Don't  strike  wood  with  a  hammer; 
use  a  mallet. 

Don't  set  a  plane  flat  on  the  bench; 
it  is  bad  for  the  cutting  edge. 

Don't  buy  all  your  tools;  make  some 
of  them.   It  is  good  experience. 

Qon't  overlook  non-essentials  (so- 
called)  ;  sometimes  they  are  the  most 
important 

Don't  add  warm  water  when  making 
glue;  cold  water  is  better. 

Don't  forget  that  old  files  make  good 
chisels,  etc. 
Don't  fail  to  be  systematic;  it  pays. 
Don't  overheat  your  soldering  iron. 
Don't  forget  that  a  grinding  wheel 
will  pay  for  itself  in  a  short  time. 

Don't  fail  to  make  drawings  when 
necessary. 

Don't  polish  a  metal  surface  dry  if 
you  expect  it  to  retain  its  lustre  for  any 
length  of  time;  use  oil. 

Don't  forget,  when  drilling  a  large 
hole  in  metal,  that  it  will  be  done  more 
accurately  if  first  drilled  with  a  smaller 
drill. 

Don't  use  nails  where  strength  is  de- 
sired; screws  are  better. 

Don't  fail  to  carry  a  notebook — and 
use  it 

Don't  forget  that  glue  may  be  made 
waterproof  by  adding  an  ounce  of  bi- 
chromate of  potash  per  pint. 

Dissolve  potash  and  add  slowly. 

Don't  be  afraid  to  swap  your  knowl- 
edge with  other  workers. 

Don't  fail  to  mark  all  parts  of  a 
complicated  piece  of  work;  it  may  be 
necessary  to  take  it  apart  some  day. 

Don't  be  too  quick  in  throwing  away 
old  material;  "junk"  sometimes  comes 
in  handy. 

Don't  forget  that  cheap  and  good 
tools  can  sometimes  be  bought  in  a 
pawnshop. 
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Don't  ridicule  the  other  fellow's  opin- 
ion; he  may  be  right 

Don't  forget  that  a  piece  of  soft  brick 
is  good  for  polishing  metal. 

Don't  fail  to  keep  a  scrap  book. 

Don't  always  talk  about  your  par- 
ticular line  of  work;  give  the  other 
fellow  a  chance. 

Don't  forget  that  although  a  piece  of 
work  may  be  theoretically  correct;  it 
may  not  work  in  actual  practice. 

Don't  cuss  if  things  go  wrong;  there's 
a  reason. 

Don't  get  discouraged;  keep  plug- 
ging away. 

Don't  fail  to  join  the  A.  S.  E.  E. 

Utilization  of  Red-Brass 
Turnings 

TURNINGS  from  red-brass  works 
are  frequently  sold  for  a  low  price, 
even  by  establishments  having  facilities 
for  casting  in  crucibles,  because  they 
are  apparently  not  fit  for  casting.  These 
turnings  can,  however,  be  profitably 
utilized  for  new  castings  as  well  as  an 
addition  to  other  charges.  The  process 
is  as  follows :  The  turnings  are  melted 
by  themselves  and  during  the  melting 
process  mixed  with  manganic  oxide  in 
the  proportion  of  five  parts  of  weight 
of  manganese  to  100  of  turnings.  In 
charging  for  melting  it  is  advisable  to 
cover  the  bottom  of  the  graphite  crucible 
0.39-inch  deep  with  manganic  oxide; 
upon  this  is  placed  a  layer  of  turnings 
about  1.18  deep,  and  so  on  until  the 
crucible  is  full.  During  melting  the  im- 
purities contained  in  the  turnings  settle 
on  the  surface  and  can  be  readily  re- 
moved with  a  graphite  ladle.  The  melt 
is  best  cast  in  buttons  (square  pieces). 
When  cool  each  button  is  cut,  in  order  to 
determine  the  qualities  of  the  metal  by 
the  fractured  surfaces.  The  metal  melted 
in  this  manner  shows  a  reddish,  nearly 
coppery  fracture,  and  is  very  tenacious 
and  dense.  An  addition  of  manganic 
oxide  not  exceeding,  however,  2J£  per 
cent,  to  new  material  for  melting  is  also 
recommended. 

Cement  for  Fastening  Brass  to 
Glass 

FOR  cementing  brass  on  glass  the 
following  recipe  will  be  found  to  an- 
swer very  well :  Take  resin  soap — made 
by  boiling  one  part  of  caustic  soda  and 
three  parts  of  resin  in  five  of  water — 
and  knead  it  into  half  the  quantity  of 
plaster  of  paris.  This  cement  is  used 
largely  for  fastening  the  brass  tops  on 
glass  lamps.  It  is  very  strong,  is  not 
acted  upon  by  petroleum,  bears  heat 
very  well  and  hardens  in  one-half  to 
three-quarters  of  an  hour.  By  substi- 
tuting zinc  white,  white-lead  or  slaked 
lime  for  plaster  of  paris  it  hardens 
more  slowly.  Water  attacks  only  the 
surface  of  this  cement.  Of  course,  as  it 
sets  shortly  after  mixing,  only  as  much 
as  may  be  needed  for  immediate  use 
should  be  made  at  one  time. 


Is  Your  Transmitter 

Really  Tuned? 

You  may  think  that  your  transmitter  is  tuned,  but  you 
dont  know  unless  your  station  is  equipped  with  a  reliable 
Antenna  Ammeter. 

These  Roller-Smith  Hot-Wire  Ammeters  were  made  for 
the  U.  S.  Army  Air  Service  for  use  on  fighting  planes. 

Regularly  $13 — Our  Special  Price  $7 

With  the  Armistice  came  a  cancellation  of  contracts  and  these  Ammeters,  which 
had  successfully  passed  the  exacting  Government  tests,  were  returned  to  the  manu- 
facturers. Each  is  in  perfect  condition,  packed  in  its  original  carton  and  ready 
for  immediate  shipment. 

The  seal*  reading  is:  0-23  Amptm. 
Shunt  giving  double  or  triple  this  rang*,  75c  extra. 

By  buying  the  entire  surplus  we  are  able  to  sell  these  Ammeters  at  less  than  the 
Government  paid  for  them  in  lots  of  one  thousand.  Better  order  one  today  as 
they  are  going  fast.   Remit  by  check  or  money  order. 

A.  H.  GREBE  &  CO.,  71  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


PRICE  SS9.00  F.  O.  B.  FACTORY 
SHIPPING  WEIGHT  80  LBS. 


HIGH  VOLTAGE- 
DIRECT  CURRENT 

Motor  Generators 

This  unit  has  a  normal  output 
of  100  watts  (200  milliamperes 
at  500  volts)  with  a  voltage  range  of  200  to  500  volts.  The  generator  is  com- 
pounded to  insure  constant  voltage  under  variable  load.  It  is  furnished  to 
operate  on  either  D.C.  or  A.C.;  a  shunt  motor  being  supplied  for  D.C.  and  an 
induction  motor  for  A.C.  The  generator  is  equipped  with  a  commutator  of  48 
segments  reducing  the  commutator  hum  to  a  minimum. 

Unit  is  complete  with  insulating  coupling  and  mounted  as 
illustrated  on  a  finished  base  8"  x  20".  Shipment  can  be 
made  immediately. 

The  motor  generator  illustrated  above  is  only  ONE  of  the  many  newly  designed 
radio  specialties  which  we  have  ready  for  you.  Write  us  for  descriptive 
bulletins  which  are  being  issued  covering  all  International  Radio  products. 
Address  Dept.  No.  21. 

INTERNATIONAL  RADIO  TELEGRAPH  CO. 

326  Broadway  ^S\.  New  York  City 


-A  MARK 


of  QUALITY- 


96-Page  Book  Catalogue  Sent  Free 

WE  have  just  issued  a  96-page  Book  Catalogue  listing  about  2,500  of  the  most 
recent  Scientific  and  Technical  books.  This  it  all  the  more  welcome  by  reason 
of  the  fact  that  both  the  publishing  and  importing  of  books  have  been  very  much 
upset  by  the  war,  and  many  books  can  only  be  supplied  with  great  difficulty. 
This  catalogue  will  be  sent  to  any  address  in  the  world,  free  on  request. 

Manuscripts  Considered  for  Publication 

The  Book  Publishing  Department  of  the  SCIENTIFIC  AMERICAN  will  be  glad  to  give  an 
examination  of  any  manuscript  of  Scientific  or  Technical  nature.  Submit  as  much  or  matter 
as  possible.  Including  UlustratlTe  material.  There  was  nerer  s  better  field  for  books  of  this 
nature  than  at  the  present  time. 

Scientific  -  American  Publishing  Company 


Woolworth  Building 


235  Broadway,  New  York 


Mathematics  Made 

The  Aieaeoopo  ttw  Combination  Trianale 
wltt  a  Sals— will  auUtlplr.  dtflde.  firm 
pereentaio  and  proportion.  eolre  all  problem! 
to  ttlsensntn  ana  seanwtiy.  draw  eynuaacn. 
eel  anna,  plot  area,  etc.  Superior  to  any  elide  \  * 
nUoTBUnste  ta  operate.  Aim  inaladee  A  TRANS-  V  . 
PaAMMT  TBIAKOLaV  PROTRACTOR  end  Yj 
TBBga  RVIJB.  TJeed  at  OotomMe  Unlnnltr, 
Weet  Point,  U.  B.  Aeronautic  Behaou.  Bte.  Onb 
Order  todar  before  rou  forget. 
.  J.  IXBHMAN CO,  Ogdeo,  Utah 


MODEL  AND  MACHINE  WORK 
INVENTIONS  DEVELOPED 
SMALL  DEVICES  MANUFACTURED 
Before  yea  Make  a  decision,   eonmiialeate  with 

KAUFMAN  MACHINE  CO. 
1387  Odell  Street  New  York 
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Special  For  This  Month 

New  type  Variable  Condenser.  Low  high  frequency 
resistance.  Mounted  in  seamless  satin  finish  nickeled  case. 
Bureau  Standards  scale.  Furnished  with  calibrated  curve, 
thus  making  excellent  wave-meter  when  used  in  conjunc- 
tion with  our  calibrated  inductance  units  $10.00 

Same  condenser,  unmounted,  for  panel  use  7.00 

Copper  foil,  mica  dielectric  Stopping  Condenser    1.50 

Navy  Type  copper  plated  Leyden  Jars  for  your  Transmitting 

Set,  .002  mf   8.00 

Send  for  descriptive  literature  on  latest  type  Receiving  Cabinets, 
calibrated  inductance  units  in  both  Litz  and  solid  wire,  parts,  etc. 

THE  COLIN  B.  KENNEDY  COMPANY 

Special  Radio  and  Electrical  Apparatai 
140  SECOND  STREET— Phone  Kearny  5980  SAN  FRANCISCO,  CAL. 


POROX  STORAGE  CELLS  FOR 

MODELS,  ELECTRICAL,  AND  RADIO  APPARATUS 

Porox  Storage  Batteries  are  made  up  of  separate  2 -volt  cells  in 
PY-RA-L1N  jars,  designed  for  high  efficiency,  low  weight,  and  long 
life.  They  are  lighter,  more  powerful,  last  longer,  and  cost  less 
than  dry  cells.  Can  be  charged  at  home.  Poroz  Cells  are  designed 
for  the  requirements  of  the 

MODE  MAKER  AND  EXPERIMENTER 

2  volts,  10  amp.-hrs,  S  x  1%  x  4Vi  fau.  S.7S 
2  rolU,  15  Mnp.-hrs,  3  x  2%  x  4%  fau.  440 
2  volts,  16  amp-hrs.,  S  x  1%  x  6  fau.. .  4M 
2  volts,  28  amp.-kr*..  S  X  2H  X  0  fau.. .  S-20 

Any  number  of  cell*  pat  together  for 
any  required  voltage.  Batteries  are 
also  furnished  in  oak  cases  for  ignition 
and  lighting. 

ALBERT  MULLER, 
8788  Queens  Boulevard, 

JAMAICA.  LONG  ISLAND,  N.  Y. 


DO  YOU  LIKE  TO  SEE  WHAT  YOU  BUY? 

Don't  buy  blindly.  Come  to  the  busiest  wireless  store  in  New  York  City 
and  see  what  you  are  getting.  It  is  worth  Awhile  to  wait  a  day  if  it  isn  t 
convenient  to  stop  in  just  when  you  want  something.  You  can  see  the  best 
apparatus  from  all  the  manufacturers,  de  Forest,  Grebe,  Arnold,  Clapp- 
Eastham,  and  others.  Complete  instruments,  parts — everything  for  the  radio 
experimenter.  Be  sure  to  see  our  transmitting  equipment  before  you  buy 
any  new  apparatus.  If  you  live  away  from  New  York,  send  10c,  for  our 
new  catalog.  Our  service  to  distant  customers  makes  mail  order  buying 
quick  and  easy. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  CO. 

235a  Fulton  Street  New  York  City 


THE  BARR 
Mercury -Cup  Wireless  Detector 

The  most  efficient  Detector  on  the  market. 
Tested  by  the  United  States  Government  and 
Marconi  Wireless  Telegraph  Co. 

Increases  the  efficiency  of  every  wireless  receiv- 
ing set  by  making  the  signals  clear,  sharp  and 
distinct. 

Instantly  adjustable  at  a  constant  pressure. 
For  full  information  and  price — write 
The  Barr  Mercury- Cup  Detector,  Dept.  C,  The  Wyoming,  Washington,  D.  C. 


A  Mechani  cal  Vacuum 
Cleaner 

(Continued  from  page  211) 

shown  in  the  photograph,  but  is  to  be 
screwed  to  the  side  and  top  of  the  gear 
box.  It  is  made  of  sheet  iron  or  tin, 
the  shape  and  dimensions  being  in  Fig. 
13.  The  gearing  gives  a  fan  speed  of 
twenty  revolutions  of  the  fan  to  one  of 
the  driving  wheels,  and  as  the  latter 
will  turn  about  150  times  a  minute 
when  the  cleaner  is  in  use,  we  get  a  fan 
speed  of  close  to  3000  rev.  per  minute, 
showing  the  necessity  for  a  correctly 
balanced  fan.  This  speed  does  not 
equal  that  of  the  electric  cleaners,  which 
runs  to  5000  r.p.m.  and  over,  and  there- 
fore will  not  produce  as  strong  a 
vacuum,  but  will  be  found  very  satis- 
factory if  the  electric  current  is  un- 
available, and  will  take  up  a  great  deal 
of  dirt 

In  order  to  be  able  to  remove  the 
debris  taken  up  by  the  brush,  which 
does  not  pass  through  the  fan,  the  bot- 
to  mboard  of  the  floor  box  is  hinged 
at  the  back,  and  held  by  a  couple  of 
latch  hooks,  and  can  be  dropped  when 
desired.  This  board,  which  does  not 
show  in  the  photograph  of  the  inside 
of  the  floor  box,  is  5}4  in.  wide  and  8J£ 
in.  long,  and  is  made  of  %  in.  pine, 
with  two  cross  braces  of  in.  stuff,  1 
in.  wide  and  in.  long,  nailed  to  the 
inner  side  to  prevent  warping. 


A  TEXTBOOK  ON  HEAT  ENGINES,  by 

Prof.  Jamison  and  Ewart  S.  Andrews. 

Size  8  x5}4  inches;  500  pages,  bound  in 

cloth;  price  $3.00.    Published  by  J.  B. 

Lippincott  Company,  Philadelphia,  Pa. 

Many  of  our  older  readers  will  not 
need  any  introduction  to  Prof.  Jami- 
son's well-known  treatment  on  heat  en- 
gines. In  the  revising  of  Prof.  Jami- 
son's standard  textbook  it  was  found 
necessary  to  include  so  much  new  ma- 
terial that  the  treatment  had  to  be  ex- 
tended to  two  volumes. 

In  the  26  chapters,  the  entire  devel- 
opment of  the  steam  engine,  from  its 
earliest  form,  is  covered.  It  includes 
the  laws  of  heat  as  applied  in  the  con- 
struction of  steam  engines;  a  thorough 
study  of  all  the  forms  of  steam  engines 
now  in  use  and  all  collateral  machinery 
such  as  pumps,  valves,  governors,  etc. 
The  book  is  filled  with  important  dia- 
grams, folding  plates  and  drawings  to 
illustrate  the  different  problems  and 
subjects  presented.  The  appendix  of 
the  book  contains  valuable  tables  and 
examination  questions  used  by  the  In- 
stitute of  Civil  Engineers. 

For  those  who  desire  one  of  the  most 
complete  books  on  steam  engineering 
this  book  will  surely  meet  their  needs. 
It  is  a  thoroughly  practical,  authorita- 
tive and  worthy  treatment. 
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Here's  a  Receiver  With 
f[      Eight  Distinct  Advantages 


A  complete,  compact  and  inexpensive  Receiving  Set  hav 
ing  improvements  and  refinements  which  increase  efficiency 
and  eliminate  many  objectionable  features  of  receiving  ap- 
paratus. 

No  longer  is  it  necessary  for  you  to  have  two  or  three 
expensive,  inconvenient  and  cumbersome  tuners  spread  all 
over  your  operating  table  when  working  all  wave  lengths. 
With  this  new  DeFOREST  tuning  system  you  can  work  any 
and  all  wave  lengths  with  the  one'  tuner  shown  at  the 
right.  This  Set  has  distinct  advantages  of  minimum  table 
space  and  of  convenience  in  coupling  not  equaled  in  any 
other  type  of  apparatus.  The  entire  Set  is  complete  in  the 
two  cabinets  shown  here.  The  Genuine  DeFOREST 
"Honey  Comb"  Coil  System  of  Tuning  is  employed — no 
superior  system  has  ever  been  invented. 

This  is  a  new  DeFOREST  production  embodying  a 
unique  and  superior  tuning  system.  Possession  of  this  Set 
means  more  efficient  and  satisfactory  operation;  more 
pleasure  and  practical  benefit  for  every  Amateur.  Its  price 
is  remarkably  reasonable  for  the  quality  of  apparatus  and 
the  distinct  advantages  the  Set  offers.  Find  out  more  about 
it  at  once — 

Send  for  a  DeFOREST  Manual 

A  56-page  book  containing  full  information  about 
this  and  many  more  DeFOREST  instruments,  as 
well  as  giving  much  useful  information  for  the  Ama- 
teur.    Mailed  anywhere  upon  receipt  of  10  cents. 

DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  CO. 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
1403  Sedgwick  Ave. 


These  Eight 

Advantages 

"•""'»«  mi.,  "e,r- 


Tuner:  Type  T-200.  Size  13*" 
»l2'/,-*«".    Price    I77.S0  with. 


PERFECTION  TUNERS 

]  WONDERFUL  RESULTS-UNIQUE  DESIGN 
:  20,000  Ma — Hook  up  on  bottom.  Involute  coUa 
I  — Beat  the  Honeycomb.  ZDA — cornea  in  on  1st 
!  tap — N.S.S.  on  4th.  Any  aerial — overhead, 
underground  or  loop. 
SUe  4«l<Xi  IK. 
Formica  top.  Nickel 
finish.  Weight  t  lbs. 
ttO  M.  Regenerative 
nor  same  slxe  but 
with  tickler  coll  and 
10  taps  P  ft  8.  Good 
i  for  wireless  phono  sad 
relay  work.  Every  in- 
strument tested  by  old 
9xS.  Send  for  bulletin. 

i  TRESCO  DAVENPORT,  IOWA 

$15.00  DELIVERED  TO  YOU 


RADIO  AMATEURS— HERE  IS  THE  VARIABLE  CONDENSER  TOU 
HAVE  BEEN  LOOKING  FOR— AT  A  PRICE  YOU  CAN  AFFORD  TO  PAY 
The  best  of  materials  and  workmanship.  Bakelite  end  plates. 
Heavy  aluminum  plates  and  accurately  machined  spacers.  Cop- 
per ribbon  connection  to  movable  plates.  Extremely  rigid  con- 
struction. PRICES 

2  plats  Vernier  $1.85      23  plate.  .0005  m.f.  max.  capacity  $3.25 

7  plats.  .0001  m.f.  max.  capacity  2.15     31  plats,  .0007  m.f.  max.  capacity  3.90 

13  plats,  .0002  m.f.  max.  capacity   2.50     43  plats,  .0010  m.f.  max.  capacity  4.75 

17  plats,  .0003  m.f.  max.  capacity  2 .84     63  plats,  .0015  m.f.  max.  capacity  6.75 

Include  postage  for  one  pound. 

THE  WIRELESS  SHOP 

A.  J.  Edscomb 

511  West  Washington  St,  Los  Angeles,  CaL 


EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILJSTS 

3 

HOW  TO  MAKE  AND 
USE  A  SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND 
BRAZING 

S 

RADIO  HOOK-UPS 

6 

DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  AND 
RECEIVERS 

EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  45th  STREET  NEW  YORK  CITY 

Yon  may  enter  my  subscription  to  EVERYDAY  ENGINEERING 
MAGAZINE  for  years  at  $1.50  per  year   (Canada,  $1.75; 

foreign,  $2.00).  Please  let  this  start  with  the  

(Date  of  issue) 

issue.  I  enclose  $  ,  and  according  to  your  special  offer 

send  me  copy  of  book  checked  off. 

Name   

Street   •  

City   

State   

TEAR  OFF  AND  MAIL  THIS  NOW 
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To  cut    oown    tne    cost  per  cut 


Follow  the  Chart 

Make  your  tuck  sawing  just  as  efficient  as 
any  other  machine  tool  operation.  Choose 
your  blade  according  to  your  work.  You 
can't  cut  cold-rolled  and  heavy  angle  iron 
with  the  same  blade  without  a  waste. 
Whether  you  are  cutting  by  power  or  by 
hand,  big  quantities  of  a  comparatively  few 
kinds  and  shapes  of  metal  or  smaller  quan- 
tities of  a  lot  of  different  things— there's 
a  Starrett  Hack  Saw  that  will  meet  your 
needs  most  efficiently. 

Get  the  most  out  of  every  box  of  saws 
you  buy.  Use  them  for  the  purpose  for 
which  they  were  made. 

A  copy  of  the  Starrett  Hack  Saw  Chart  'MB' 
sent  free  upon  request 

THE  L.  S.  STARRETT  CO. 

The  World's  Greatest  Tool  makers 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL.  MASS. 
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Green  Coating  on  Zinc 

ZINC  articles  may  be  provided  with 
a  permanent  dark  or  light  green 
coating  resembling  enamel  as  follows: 
Dissolve  50  parts  of  hyposulphite  of 
sodium  in  500  of  boiling  water,  and  at 
once  pour  the  solution  in  a  fine  stream 
into  25  parts  of  sulphuric  acid.  The 
milk  of  sulphur  that  separates  will  soon 
ball  together  in  lumps  and  settle  The 
hot  liquid  containing  sulphate  of  so- 
dium and  sulphurous  acid  is  decanted 
and  the  cleansed  zinc  placed  in  it  In 
a  short  time  it  will  acquire  a  very  bril- 
liant light-green  coating,  which  only 
needs  to  be  washed  and  dried.  By  ex- 
posing it  for  a  longer  time  to  this  hot 
bath  the  coating  grows  thicker  and  the 
color  darker  and  more  brilliant.  To  in- 
sure a  fine,  brilliant  deposit  the  tem- 
perature should  not  be  allowed  to  fall 
below  145°  F.  By  dipping  the  articles 
thus  treated  in  diluted  hydrochloric  acid 
(one  acid  to  three  water)  sulphuretted 
hydrogen  is  evolved,  and  this  enamel- 
like coating  loses  its  lustre  and  becomes 
lighter  in  color.  Aqueous  solutions  of 
aniline  colors  have  little  effect  upon  this 
dull  surface,  and  none  whatever  on  the 
brilliant  coating. 

The  effect  of  marbling  may  be  ob- 
tained by  moistening  the  gray  zinc  and 
applying  hydrochloric  acid  in  spots 
with  a  sponge,  then  rinsing  off  and, 
while  still  wet,  flowing  over  it  an  acidi- 
fied solution  of  sulphate  of  copper 
which  produces  the  appearance  of  black 
marble.  As  this  has  a  dull  surface, 
it  should  be  varnished. 

By  adding  15  parts  of  chrome  alum 
and  15  more  of  the  hyposulphite  to  the 
above  solution,  the  article  treated  will 
take  on  a  brownish  color. 


42-970 


What  Every  Mechanic  Should  Thoroughly  Know 


 to  avoid  in  toQSliiu 

To*  HOW  TO  GO  AT  to*  fading 


HOW  TO 
UNDERSTAND , 

I  BLUE  PRINT 
'  DRAWINGS 


tun  i\,wui. 


This  bosk  paint*  oat  Uw  i 
a  oomplota  nndarttsnillng.  aa  wall  as  to  i 
erf  a  bin*  nrint  drawlna. 

KmribSmatOmiSimU  saUaota  it  tana  into  In  dotaU.  to  Oat aar  «•*■«* 
atan<oan  Busts?  wlttl  botutuattudr-  Erarr  patnt  it  «l«rlj  Srwitht  oat  wltk 
snfflaiant  skatottat  to  dssorlbs  aaah  of  tho  wenal  aiu.  print  drawing  anmplsa. 
In  fact,  tbt  illustrations  art  nraoUeaUr  sslf  aaslaaauqr-  .  ,_  _ 
■nrr  machialo  naada  this  book,  to  bit  aaparionoa  la  aaahsniaa  Ihnltafl  or 
Ion*.  Band  tba  foUowinf  aonuunt  from  a  man  who  paaaaa  on  from  50  to  009 
blue  prints  a  da*.  ,  . 

"I  asvar  tkoatkt  than  was  to  Ms*  to  know 
la  tho  raadlaa  of  a  Mas  print  drmwlaa." 

VM.  P.  CONWAY.  Planning  Dapt.  Itgr.. 

V.  a  lfnhiir  Co. 'a  Mash.  Shop. 
This  took  oonulnt  tho  taoat  rltal  sad  praattaal  lnfarssotlon  on  tho  snbjoot 

sIONaT  KKTUttDCD  I»  HOT  cUXJSnSD. 

Hands.-*  -ad  JjTXg^  ^  ^      »  UI«Ta«.- 
EDUCATIONAL  INSTITUTE,  132  Rowland  Bids;.,  Detroit.  Mlchlfnn 


CRANK  SHAFTS 

For  Model  Steam  and  Gaa  Engines  Our 
Specialty — Any  type  or  number  of 
throws  to  tpecification.  Alto  needle 
valves  for  blow  torches.  Quotation* 
on  receipt  of  tpecification. 

Send  Stamp  to 

MODEL  MACHINE  SHOP  CO. 

415  E.  71at  St.  New  York 


Lacquer  for  Tin  Foil 

DISSOLVE  7  oz.  of  shellac  in  one 
quart  of  alcohol,  and  filter  the 
solution.  Allow  the  slime  remaining 
upon  the  filter  to  drain  off,  covering  the 
funnel  with  a  glass  plate  to  prevent  as 
much  as  possible  the  evaporation  of 
alcohol.  To  the  shellac  varnish  thus 
obtained  add  oz.  of  best  white  gum 
elemi  and  14  drachms  of  Venetian  tur- 
pentine, and  let  the  whole  stand  in  a 
moderately  warm  place,  stirring  fre- 
quently. Then  filter,  press  out  the  resi- 
due, consisting  almost  entirely  of  gum 
elemi,  and  add  it  to  the  filtrate.  The 
varnish  thus  obtained  may  be  colored 
as  desired. 


To  Bronze  Small  Brass  Articles 

OXIDE  of  iron,  three  parts;  white 
arsenic,  three  parts;  hydrochloric 
acid,  thirty-six  parts.  Clean  the  brass 
well  to  get  rid  of  grease,  etc.,  and  apply 
with  a  brush  until  the  desired  color  is 
obtained.  Stop  the  process  by  oiling 
well,  when  the  article  may  be  varnished 
or  lacquered. 
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Useful  Books 


Complete  Practical  Machinist 

by  Joshua  Rosa 

One  of  the  best-known  books  on  machine 
work,  now  in  its  twentieth  edition,  and  written 
for  the  practical  workman  in  the  language  of 
the  workshop.  It  gives  full  practical  instructions 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
viae  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
of  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc.  Throughout  .the  entire  classic  the  ex- 
planations ere  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  is  complete  without  this 
volume. 

547  Pages.    432  Illustrations 
Price  $3.00 

Metal  Worker's  Handy-Book  of  Recipes 
and  Processes 
By  William  T.  Brannt 
This  volume  Is  s  valuable  work  of  reference 
and  instruction  for  all  engaged  In  the  working 
of  metals.    It  Is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  sll  the 
metals  and  alloys  including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching ;  electro-plating,  erasing,  cop- 
pering, galvanising,  gliding,  nickeling,  silvering, 
tinning,  etc.;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes ;  solders  and  soldering ;  welding  snd 
welding  compounds.  To  the  new  edition  has  been 
sdded  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc. 

S3  Illustrations 


Price  $3.00 


Tech  no-Chemical  Receipt  Book 

Edited  with  Addition*  by 
Win.  T.  Brannt  and  Wm.  H.  Wahl 

This  well-known  Receipt  Book  Is  a  mine  of  ac- 
curate Information  that  everyone  may  work  to 
great  advantage.  It  is  encyclopedic  in  range,  yet 
gives  only  the  best  formulas  for  each  prepare- 
tlnn  or  operation,  snd  thorough  tests  by  com- 
petent men  guarantee  their  intrinsic  merit. 

A  compact  and  reliable  collection  of  approved 
receipts  and  processes,  containing  thousands  of 
receipts  covering  the  latest,  most  Important  and 
most  useful  discoveries  In  chemical  technology 
and  their  application  In  the  useful  arts  snd  In- 
dustries. It  Is  Indispensable  to  every  practical 
man  and  contains  500  pages,  closely  printed, 
giving  sn  Immense  amount  of  matter  on  a  great 
variety  of  subjects.  Bvery  care  has  been  taken 
to  select  the  very  best  receipts  of  each  kind  and 
there  are  few  persons,  no  matter  In  what  busi- 
ness or  trade  they  may  be  engaged,  who  will  not 
find  in  this  volume  something  of  use  and  benefit  to 
them.  The  library  of  the  laboratory,  factory  or 
home  is  not  complete  without  s  copy  of  this  handy 
and  useful  book  of  reference. 

516  Pages.  78  Illustration. 


Price  $2.50 


Friction,  Lubrication,  Fats  and  Oil* 
By  Em  11  F.  DUtsricha 

When  we  realize  that  It  Is  no  figure  of  speech, 
but  a  bald  statement  of  fact,  to  say  that  lubrica- 
tion alone  keeps  the  wheels  of  Industry  turning, 
then  we  must  look  respectively  upon  this  as  a 
question  of  vital  Importance  In  this  mechanical 
age.  The  author,  himself  a  chemist  and  an  In- 
ventor and  manufacturer  of  lubricants,  wrote  this 
manual  for  the  mechanic  and  manufacturer  of 
ordinary  education,  that  the  busiest  man  might 
learn  the  main  facts  of  friction,  the  origin  and 
cbarterlstlcs  of  fats  snd  oils,  their  uses,  their 
adulterations,  their  practical  testing  and  the  beat 
ways  to  make  them  serve  his  own  particular  ends. 

Price  $1.50 

Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CARET  BAIRD  &  CO.,  Inc. 

Publisher*  of  Mechanical  and  Industrial  Books 

110-116  Nassau  St,     New  York,  N.  Y. 


To  Cleanse  Guns  With 
Petroleum 

CLEANSING  a  weapon  with  fats 
and  oils  does  not  entirely  protect 
it  from  rust,  the  so-called  drying  oils 
get  gummy  and  resinous,  while  the  non- 
drying  oils  become  rancid,  and  by  ex- 
posure to  the  air  acids  are  formed,  and 
these  attack  the  iron.  For  these  reasons 
petroleum  is  to  be  preferred  for  this 
purpose.  Petroleum  is  as  great  an 
enemy  to  water  as  are  the  fatty  oils,  and 
hence  it  keeps  away  the  water  from  a 
gun-barrel  covered  with  it.  It  is  very 
essential,  however,  that  the  petroleum 
employed  be  perfectly  pure,  for  impure 
oil,  such  as  is  often  met  with  in  com- 
merce, attacks  the  metal.  Care  must 
also  be  had  not  to  allow  it  to  come  in 
contact  with  the  polished  stock.  When 
about  to  clean  a  gun,  some  tow  is 
wrapped  around  the  ramrod  and 
enough  petroleum  poured  upon  it  to 
thoroughly  moisten  it;  it  is  then  pushed 
in  a  rotary  manner  through  the  barrel 
and  back  a  dozen  times,  and  the  tow 
taken  out  and  unrolled,  and  the  upper 
and  lower  ends  of  the  barrel  nibbed 
with  the  clean  part,  after  which  it  is 
thrown  away.  This  removes  the  coarser 
portion  of  the  dirt.  A  round  brush  of 
stiff  bristles,  and  fitting  the  barrel,  is 
now  screwed  to  the  ramrod,  then  moist- 
ened thoroughly  with  petroleum  and 
twisted  into  the  barrel,  running  it  back 
and  forth  at  least  a  dozen  times,  thus 
loosening  the  dirt  that  is  more  firmly 
attached.  The  first  operation  is  now 
repeated,  except  that  the  tow  on  the 
ramrod  is  left  dry,  and  the  rubbing 
with  this  must  be  continued  in  all  direc- 
tions as  long  as  it  comes  out  soiled.  The 
use  of  wire  brushes  is  objectionable  for 
cleaning  guns,  as  the  numerous  steel 
points  cut  into  the  tube.  Only  soft 
tow,  hemp,  woolen  rags,  or  the  like, 
should  be  used,  as  the  petroleum  dis- 
solves the  dirt  sufficiently. 


Welding  of  Platinum 

PLATINUM  does  not  oxidize  when 
in  a  red  hot  state  and  may  be  weld- 
ed without  the  use  of  welding  powder 
by  simply  placing  the  red  hot  pieces 
upon  each  other  and  uniting  them  by 
blows  of  the  hammer.  Nevertheless  the 
welding  together  of  two  pieces  of  plati- 
num is  a  difficult  operation,  since  plati- 
num possesses  the  property  of  yielding 
up  the  absorbed  heat  with  great  rapid- 
ity and  cooling  off  to  such  an  extent  that 
the  two  pieces  are  no  longer  soft  enough 
to  be  united.  This  cooling  off  takes 
place  with  such  rapidity  that  the  join- 
ing of  the  hot  pieces  must  be  hastened 
as  much  as  possible,  it  being  advisable 
to  allow  the  flame  of  the  hydrogen-gas 
blow-pipe  to  act  upon  the  pieces  of 
platinum  during  the  entire  operation  of 
welding. 


Bays 


Learn  Drafting 


Employers  everywhere  are 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For 28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  tbe  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
Mark  and  mail  this  c 


by 


•  tub  OUT  HIH  < 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  60S7-B,  SCRANTON.  PA. 

Explain,  without  obligating  mo,  how  I  can  quality  forth, 
position,  or  In  the  subject.  Wore  which  I  mark  X. 


J  ELECTRICAL  EJIGl.'EER 
J  Electrician 
1  Electric  Wiring 
1  Electric  Lighting- 
J  Electric  Car  Running; 
J  Heavy  Electric  Traction 
J  Electrical  Draftsman 
J  Eleetrle  Marhlne  Itrilaaer 
J  Telegraph  Expert 
J  Practical  Telephony 
J  MECHANICAL  EMUNKER 
J  Mechanical  Draftsman 
]  Ship  Draftaman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
lint  KIRES-VOBESU-K 
ARCHITECT 
Archltretora]  llraltaaian 

rujamsa  ami  heating 


Navigator 


CHEMICAL  ENflUIEER 

SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BTJSWaaf  HAKAflEHKNT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Trplsl 
Cert.  Pub.  Accountant 
Traffic  Managemeot 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mall  Clerk 
Testlle  Overseer  or  Hopt. 
AGRICULTURE  f- 


Present 

Occupation 

Street 

and  No  

City   


7-25-18 


.State. 


Battery  OiariinG  Your 

'n'migu'JtWaW. 

$130  I.  $350  Clear  Prodi  i  Msslb  witb  (bit  H^B  Battery  Charger  j 

You  ran  recharge  32  6-volt  auto  batteries  or  equiva- 
lent In  12-  or  24 -volt  batteries,  at  one  time,  for  10c  1 
to  15o  each.    Customer  pays  75c  to  $1.50.    Figure  the  H 
profits  yourself.    Others  are  making  BIG  PROFITS  I 
with  HB  Battery  Charging. 

way  noi   mur    uei  dusv            las.  , 
N  O  W— add  those  extra    Mmi  f  m>&M 

profits  to  j  our  Income. 
Small  Investment   Puts  this  1 
Money-Maker  In  Your  Garage    BCTH  1 

Rfllnncc    on   easy  monthly  terms.  ■  ■■*■■■ 

Outfit  easily  pays  for  itself.    Abu-  ^•saSssssai 

lute  Honey-Back  Guarantee.     No  ^e»**"jPsyavl 

burn  outs,  or  renewals.    F.+nj  to      tf^.  *«.'»■  - 
.Detail  ana  operate.    Only  attention  afWT-sf 
needed  is  occasional  oiling;.    Write  rltsias1  * 
TODAY  for  full  Information. 
HOBART^BW5TlTErlS"CO\lPAr,V 
Box  EE123                 Troy,  Ohio  T>Vl 
S*e****fnl  Mfrt.  Ksum  fatal  ^**SbJHM 
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To  the  Man  with  an  Idea 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
various  arts,  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Writ?  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Washington,  D.  C 


Free  Book  on  PATENTS 

Write  today  for  a  Free  Copy  of  "How  to 
Obtain  a  Patent."  Contains  valuable  infor- 
mation and  advice  to  inventors. 
Tells  how  to  secure  Patents.  Send 
model  or  sketch  of  your  inven- 
tion for  opinion  of  its  patentable 
nature — Free.  (20  years  experi- 
ence.) Talbert  &  Talbert,  4368 
Talbert  Bldg.,  Washington,  D.  C. 


MDiF5D6E 

HrM/lr 


mm 


SIXTH  EDITION 


fir 

Inventors  and 


Manufacturers 


Bv,  return  mnil  FREE. 

Write  LACEY  S  LACEY 

DeptS.  MishinjtonJM: 


Competent  Patent  Service 

By  a  Former  Examining  Official  of  the  U.  S. 
Patent  Office 

NORMAN  iT.  WHITAKER 

Lawyer  and  Engineer 

580  WhiLker  Bldg.  Washington,  D.  C. 

Branch  Office,  87  Na.aau  St.,  New  York  City 
INQUIRIES  INVITED 


PATTYS 

Record  -our  invention.  Upon  requeBt.  I  will  forward  to 
you  my  form  "  K-xinit  the  fc  asentiel  Dates  of  Invention 
together  with  full  Information  concerning  itt  uae  and  the 
best  way  toaecure  patent  protection  Prompt  .  personal 
efficient  service,  bv  an  attorney-at  law.  having  aver 
twelve  yearn  e*p«rlenee  In  patent  mat  tern.  KeaaonaDle 
pre-war  charge..  B  P.  FIShrUKNE. 

HI  McGill  Bide;..  Washington.  0,%S. 


Making  Your  Invention  a  Financial  Success 

Hate  hat  to  directs  of  tow  immtion 

What  kind  ol  wronumt*  to  mako  lor  tow  mroUotUm 

What  Ma*  ol  otoro  on*  mUtoktt  to  eooU 

relMM*  taslo  on*  other  dote 

By  M.  G.   Delaner.   an  experienced  In  Ten  tor,  to 

The  Inventor'!  Manual  of  Valuable  Information 

$1.50  per  copy,  postpaid 
Additional  Information  tnd  Tibia  of  Content!  will  be 
nulled  on  request. 
8.  E.  Perry  Co..  Publishers.  I32S  Broadway.  New  York 


A  Simple  Drill  Press 
The  drawing  is  simple  and  explains 
itself.  The  frame  work  is  made  of  pipe 
fittings  and  designed  to  any  size  that 
suits  the  builder.  I  used  j/2  in.  The 
spindle  was  made  of  cold  rolled  steel 
slightly  smaller  than  the  opening  in 
the  pipe,  turned  or  bored  to  fit  the 
chuck.  I  used  a  chuck  with  a  tapered 
hole,  and  turned  the  spindle  to  suit,  as 
it  is  easier  to  turn  the  spindle  than 
to  bore  it. 

The  table  was  a  piece  of  cast  iron 
faced  off  and  bored  to  fit  a  cold  rolled 
shank,  which  is  the  same  size  as  the 
spindle.  The  bearings  were  made  by 
placing  the  spindle  through  the  three 
fittings,  parallel  with  the  upright  and 
pouring  with  hot  lead  or  babbitt. 


A  simple  drill  press 

The  feeding  mechanism  is  plainly 
shown  and  is  very  simple  to  make.  The 
detail  explains  it  more  fully.  The  spin- 
dle being  keyed  to  the  pulley  by  means 
of  a  long  spline  in  the  spindle,  thus 
allowing  the  pulley  to  slide  as  the 
spindle  is  raised  or  lowered. 

The  drawing  shows  only  one  set  of 
pulleys,  as  I  had  a  motor  set  directly  at 
the  rear  of  the  base,  being  a  direct  drive, 
but  it  is  a  simple  matter  to  place  two 
pulleys  at  the  bottom  joint,  one  loose 
and  one  for  driving. 


STUDIES  IN  THE  CONSTRUCTION  OF 
DAMS:  EARTHEN  AND  MASONRY,  by 
Professor  E.  R.  Matthews.    Size  6x9 
inches;  bound  in  paper;  pages,  30  dia- 
grams.   Published  by  J.  B.  Lippincott 
Company,  Philadelphia,  Pa. 
This  book  is  intended  to  be  of  as- 
sistance to  engineering  students  who 
may  be  preparing  for  the  society  mem- 
bership examination  of  civil  engineer- 
ing societies  or  other  similar  examina- 
tions.  The  text  takes  the  question  and 
answer  form,  which  has  been  found  by 
experience  to  be  a  most  useful  method 
of  enabling  the  mind  of  the  student  to 
grasp  the  essentials  of  the  subjects  in- 
volved and  at  the  same  time  to  learn 
how  to  express  his  knowledge. 


Genuine  Armstrong 
Stocks  and  Dies 


Great  care  should  be  exercised  In 
the  selection  of  stock*  and  dies. 
Work  of  quality  demands  quality 
tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  quality  tools.  Made  of  the 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de- 
pendable and  accurate  tools  of 
constant  service. 

Send  direct  to  us  It  your  dealer 
cannot  supply  yon. 

Dtjcrittm  Ceteiot  on  Mtfaest 

The  Armstrong  Maniifaeturing  Co 

701  Knowtton  Sleet     Bridgeport,  Coaaau 


THE  BRIDGEPORT 
Center   Thread   Grease  Cup 

Thia  rap  will  squirt  more  grease  than  any 
rap  of  the  same  size  made. 
Equip  your  machine,  auto  or  boat  with  this 
new  type  of  grease  rap.  one  that  does  not 
leak,  that  cannot  be  cross-threaded  and  that 
forcea  the  grease  to  the  bearing  points. 
The  cleanest  Grease  Cup  made. 

Send  tor  Circular  and  Price  Hat 

THE  GARRISON  COMPANY 

348  George  St. 


MAKE  BIG  PROFITS  IN  WINTER  BATTERY 
CHARGING   IN  LARGE  AND  SMALL  GARAGES 

Sleffeadt  Stuffes  (jarage.  Chilton,  Wise.  loop.  1500).  "Income 
per  month  »11&.0U.  ml  ♦15.1W-  Adam*  (fooper  Ml«i  Co. .  Ft. 
Smith.  Ark.  'pop.  27. <"K)j.'  Income  i.er  month  from  HH  <  'barger 
is  5120.00-cost  116.00."  Alamosa  Uattary  A  Starter  Co.,  Air 
moiw,  Colo.  (pop.  3,0001.  "Average  income  per  month  I2"il.0> 
average  bill  per  month,  114.00  for  current,'  l^mmmmm^r^tatataamamm 
1  his  H  B  500  Watt  Charger  Can  Bring 
You  Bis  Profits  Thit  Winter 
Small  ce«h  payment ,  balance  on  eaey  monthly 
term*.  HB  Absolute  Money-BackUtiarsnU-a 
recharges  1  to  8  6-vok  batteries  for  10c 
16c  each,  customer  pays  76c  to  f  1.60,  Nt, 
barnouta,  no  expensive  renewals: 
steady,  reliable  service.  Htvy  to  in- 
stall and  operate.  No  electrical 
knowledge  required.  Pin  this  ad  to 
your  letterhead  and  mall  TODAY 
for  information. 

HOBART  BROTHERS  CO. 
Boa  EEI22.  Troy,  Ohio. 

Stteemmful  Mfra.  wine*  ISM. 
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An  Improvised  Roller 

AN  association  located  in  the  Adiron- 
jf\dacks  desired  to  place  a  tennis 
court  on  the  side  of  a  mountain,  where 
it  would  be  very  hard  to  transport  a 
heavy  iron  roller.  The  ground  could 
be  easily  leveled  off,  but  how  to  get  a 
roller  in  position  to  keep  the  court  in 
shape  was  the  problem.  To  meet  the 
need  an  ingenious  mind  devised  an  im- 
provised roller  that  has  done  service 
for  several  years.  What  is  more,  this 
roller  was  made  on  the  spot,  cost  almost 
nothing  and  takes  care  of  the  tennis 
court  as  well  as  an  expensive  iron  roller. 
Such  an  improvised  roller  can  be  con- 
structed by  the  amateur  builder  for 
grading  and  rolling  the  lawn,  leveling 
and  packing  the  dirt  in  a  newly  made 
driveway,  smoothing  any  surface  of  the 
ground,  and  the  many  general  duties 
demanded  of  the  hand  roller. 


An  improved  rotter  made  with  ordinary 
materials 

The  part  that  rolls  on  the  ground  for 
this  home-made  roller  was  made  from 
a  short  length  of  tile  two  feet  long  and 
eighteen  inches  in  diameter.  The  piece 
of  tile  was  easily  carried  to  its  destina- 
tion on  a  pole  supported  on  the  shoul- 
ders of  two  men.  The  center  for  this 
tile  roller  consisted  of  pieces  of  stone 
and  rocks  picked  up  on  the  spot  and 
held  in  place  by  cement. 

To  locate  the  center  of  this  tile  in 
order  to  place  the  shaft  in  its  central 
position  was  something  of  a  problem. 
This  was  done  by  laying  out  with  a 
compass  a  circle  of  eighteen  inches  on 
a  board  platform  and  then  placing  the 
tile  on  the  circle  marked  out.  Up 
through  the  center  a  half-inch  pipe 
thirty  inches  long  was  placed  to  act  as 
the  shaft  The  space  between  this  shaft 
and  the  sides  of  the  tile  was  filled  with 
concrete  in  which  was  imbedded  coarse 
gravel  and  stones.  When  this  was  dry 
the  roller  was  mounted  on  a  frame  con- 
venient for  use.  The  only  cost  of  this 
roller  was  for  the  cement,  and  but  little 
was  required,  the  remainder  of  the  ma- 
terial being  picked  from  the  junk  pile 
or  found  on  the  spot. 

F.  £.  Brimmer. 


Difference  Between  Heart- 
wood  and  Sap  wood 

IN  over  300,000  tests  which  have 
been  made  at  the  Forest  Products 
Laboratory,  Madison,  Wisconsin,  on 
the  various  species  of  wood  grown  in 
the  United  States,  no  effect  upon  the 
mechanical  properties  of  wood  due  to 
its  change  from  sapwood  into  heart- 
wood  has  ever  been  noticed.  ♦Any  dif- 
ference in  the  strength  of  heartwood 
and  sapwood  can  usually  be  explained 
by  the  growth  and  density  of  the  wood. 

In  other  than  mechanical  properties, 
there  are  differences  between  heartwood 
and  sapwood  which  have  an  important 
bearing  on  their  use  for  various  pur- 
poses. The  sapwood  of  most  American 
species  is  considerably  less  resistant  to 
decay  than  the  heartwood,  and  where 
the  wood  used  without  preservative 
treatment  in  situations  which  favor 
decay,  the  sapwood  is  likely  to  have  a 
much  shorter  life.  In  these  particular 
cases,  therefore,  strength  requirements 
may  have  an  indirect  bearing  on  the 
choice  between  heartwood  and  sapwood, 
inasmuch  as  wood  infected  with  decay 
is  likely  to  have  its  strength  properties, 
particularly  that  of  shock  resistance, 
greatly  reduced. 


Electric  Sttel  in  Germany 

OF  the  total  output  of  crucible  and 
electric  steel  in  Germany,  for  1917, 
statistics  show  that  349,480  tons  or  62 
per  cent,  was  produced  in  the  electric 
furnace.  One-third  of  this  quantity 
was  produced  in  induction  furnaces 
and  two-thirds  in  arc  furnaces,  the  in- 
duction furnace  seemingly  being  pre- 
ferred by  the  producers  of  high-quality 
steel.  The  average  capacity  of  the  elec- 
tric furnaces  built  in  Germany  during 
the  war  was  6.7  tons. 

Small  Steam  Engine*  & 
Boilers,  Gas  ft  Gasoline  En- 
gines  H    H.P.    and  Up. 
Tanks,  Pumps,  Model  Mak- 
ers' Supplies.    Get  our  big 
Catalogue,    aent  Postpaid 
|  for  15c  (coin  preferred)  or 
I  Stamps.      Refunded  first 
order.    192  Psges,  over  200 
Illustrations. 
MODERN  ENGINE  *  SUPPLY  CO. 
364  Monadnock  Bldg,  Chicago,  ttU 
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The  Mysterious  Ghost  f 

Perfectly  risible  In  the  dark.  I 
Affords  great  Amusement  to  the  I 
old  and  young.  Nerer  gets  out  E 
of  order.  Lasts  Indefinitely.  = 
Postpaid.  Life  size  40c;  half  = 
slsa  20c.  = 
Canadian  Chsmlesl  Pros  sera  Ce.  = 
Box  133  8t  Jans.  N.  B.  | 
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UmakeM 

and  12  detail  blueprints. 


Lathe  Tou  make  a 

High-grade  Screw 
Cutting  and  Mining  Lathe 
from  UmakeM  outfit  No.  15 
which  inoludes  all  Castings 
Complete  outfit  (25.  Note 
following  dimensions:  Length  over  all,  2  ft.  11  in*. : 
Breadth.  12  Ins ;  Approximate  weight,  105  lbs. :  Dimen- 
sions of  working  surface  of  milling  table,  «  ins.  by  6  ins. 
This  lathe  has  been  designed  to  meet  the  wants  of  Model 
Makers  who  require  a  tool  capable  of  Terr  Tailed  and  ac- 
curate work.   It  is  self-acting  and  Screw  Cutting.  With 

It  all  plain  Milllnc  work  can  b«  done,  aa  wall  aa  making  It  eaar  to  do 
a  aroat  man,  borlns  joba  othorwiaa  var,  difficult  Addreaa 


You  are  Judged  by 
Your  Appearance 

The  world  sizes  you  up  by  your  own  opinion 
of  yourself — as  expressed  in  your  looks,  your 
actions,  and  the  force  of  your  ambition.  Look 
at  the  photographs  of  any  of  the  world's  busi- 
ness leaders.  Note  that  clean-cut,  sharp,  alert 
look  In  each  one's  eyes,  the  firm  tilt  to  the  bead 
and  chin,  the  square  set  of  the  shoulders.  It's 
the  strong,  Virile  man,  the  man  of  tireless  en- 
ergy, that  gets  to  the  top. 

You  can't  be  alert,  you  can't  hare  full  con- 
trol of  your  faculties,  you  can't  hare  that  In- 
exhaustible supply  of  Tltallty  and  energy  that 
means  success  In  life  unless  you  hare  PERFECT 
HEALTH.  Your  physical  condition  Is  the  root 
of  your  whole  life.  Build  up  your  body  and 
muscular  strength  and  you  build  up  your  mind 
and  Tltallty  and  Insure  success. 


.  a.  mica,  lac..  Dept.  17,  tin 


I BMI.,  127  Bth  An.,  N.T. 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 

There  is  a  Short-cut 
to  Health 

I  have  found  It  and  applied  it  to  my  own 
body  and  proTen  its  results.  And  I  have 
trained  many  of  the  world's  strongest  men  by 
this  same  method — taken  them  when  they  were 
mere  physical  wrecks  and  made  powerful  ath- 
letes of  them.  I  can  do  the  same  for  you.  No 
need  for  you  to  drift  aimlessly  along — merely 
existing.  Get  a  grip  on  yourself.  Resolve 
right  now  to  start  on  the  road  to  success — the 
first  step  of  which  is  better  health. 

Send  for  MY  NEW  BOOK 

"Muscular  Development" 

It  tells  the  secret.  Handsomely  illustrated 
with  30  full  page  photographs  of  myself  and 
some  of  the  world's  best  athletes  whom  I  have 
trained.  Also  contains  full  particulars  of  my 
splendid  offer  to  you.  The  valuable  book  and 
special  offer  will  bo  sent  on  receipt  of  only  10c, 
stamps  or  coin,  to  cover  cost  of  wrapping  and 
mailing. 

Don't  miss  this  opportunity.  Sit  right  down 
now  and  fill  in  the  coupon.  The  sooner  you  get 
started  on  the  road  to  health  the  easier  it  will 
be  to  reach  perfect  manhood.  Don't  drag  along 
one  day  longer — mail  the  coupon  to-day. 

EARLE  E.  LIEDERMAN 

Dept.  706,        203  Broadway,        New  York 

EARLE  E.  LIEDERMAN, 

Dept.  706,  203  Broadway,  N.  Y.  City. 

Dear  Sir : — I  enclose  herewith  10c  for  which 
you  are  to  send  me,  without  any  obligation  on 
my  part  whatever,  a  copy  of  your  latest  book 
"Muscular  Development."  (Please  write  or 
print  plainly.) 


Name. 


Address  

City  State. 
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The  Everyday  Engineering  Handbooks 

The  Experience  and  Knowledge  of  Experts  Condensed  and  Simplified 
for  the  Handy  Man  —  the  Mechanic  and  the  Radio  Experimenter 


ILLUSTRATED  BY  SPECIAL  DRAWINGS  AND  PHOTOGRAPHS 


Home  Mechanic's 

Workshop  Companion 


TELLS  HOW  TO  DO  MANY  USEFUL 
ELECTRICAL  AND  MECHANICAL  THINGS 
INCLUDING  NUMEROUS  SHOP  KINKS 

ANDREW  JACKSON  JR. 


EVERYDAY  ENGINEERING  SERIES 

_MOR  MAOt»  B  N  LEI_TOJU.lSHrNQ  CO. 
t  WEST   45  TH.  STREET.  HEW  YORK 


HINTS  AND  TIPS 
For 

AUTOMOBILISTS 


MONEY  SAVING  HINTS  OH  CARE  AND  OPERATION 
ALSO  LOCATION  AND  IEPAIR  OF  ROADSIDE  IHOUBIE 


VICTOR  W  PAGE 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  PUBLISHING  CO 
2  WEST    45  TH    STREET.  NEW  YORK 


HOWIO  MAKE  &  USE  A  SMALL 
CHEMICAL  LABORATORY 


AN  INTRODUCTION  TO  THE  STUDY  OF 
INORGANIC  CHEMTSTBY  WITH  DIRECTIONS 
IDS  THE  CONSTBUCnON  OF  A  SMALL  LABORATORY 

RAYMOND  FRANCIS  YATES 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLBY  FVBLISHrNO  CO 
X  WEST   45  TH.  STREET.  NEW  YORK 


For  the  Handy  Man  in  the 
Home  or  Shop 

There  has  always  been  a  demand 
for  a  hand  book  of  mechanical  in- 
struction that  would  help  the  average 
everyday  man  to  do  the  many  small 
jobs  of  repair  work  that  are  found 
around  the  home  and  shop. 

This  treatise  includes  a  compilation 
of  useful  suggestions  that  cannot  fail 
to  interest  the  handy  man  and  while 
it  is  not  intended  for  mechanical  ex- 
perts or  scientists,  it  will  prove  to  be 
a  veritable  store  of  information  for 
any  one  who  desires  to  rig  up  a  small 
shop  where  odd  jobs  can  be  carried 
on. 

The  subject  matter  is  divided  in 
five  parts  as  follows: 

Chapter  1 — The  Home  Workshop 
and  Its  Equipment.  Chapter  2 — 
Special  Tools  and  Shop  Expedients. 
Chapter  3 — Useful  Home  Appliances. 
Chapter  4 — How  to  Do  Things  Elec- 
trical. Chapter  5 — Helpful  Recipes 
and  Formulae.  The  illustrations  are 
especially  clear  and  all  suggestions 
are  further  amplified  or  made  more 
easy  of  comprehension  by  hundreds 
of  thumb  nail  sketches  made  by  the 
author. 


For  the  Automobile  Owner 
or  Driver 

This  volume  is  replete  with  inter- 
esting facts  compiled  by  an  expert 
from  a  mass  of  information  furnished 
by  the  Service  Departments  of  lead- 
ing automobile  makers  on  operation, 
upkeep,  lubrication,  location  of 
troubles  and  simple  repairs  of  auto- 
mobile parts.  The  instructions  given 
are  concise  and  to  the  point  and  no 
information  that  will  help  in  the 
everyday  operation  of  automobiles  is 
omitted. 

The  book  is  ideal  for  the  busy  man 
or  woman  who  wants  to  know  about 
car  operation  and  upkeep  because  of 
the  economies  po'ssible  when  an  auto- 
mobile is  intelligently  operated.  It 
contains  many  money  saving  hints 
and  a  brief  simple  exposition  of  lo- 
cation and  remedy  of  roadside 
troubles  apt  to  occur  under  ordinary 
operating  conditions. 

To  permit  of  logical  presentation, 
the  subject  matter  is  divided  into  four 
chapters.  Chapter  1  deals  with  the 
Control  and  Operation;  Chapter  2, 
Systematic  Inspection  and  Lubrica- 
tion; Chapter  3,  Power  Plant  and 
Auxiliary  Groups;  Chapter  4,  Auto- 
mobile Care  and  Maintenance  Sug- 
gestions. 


For  the  Student  Chemist 
and  Experimenter 

The  treatise  covers  all  of  the  es- 
sentials of  elementary  chemistry.  The 
law  of  definite  proportions,  solutions, 
crystalloids,  colloids,  electrolysis,  etc, 
are'  explained.  The  second  part  of 
the  book  is  devoted  to  chemical  and 
electro-chemical  experiments.  Only 
those  experiments  that  will  tend  to 
broaden  the  readers'  knowledge  of 
chemistry  in  general  have  been 
chosen. 

The  third  part  of  the  book  describes 
the  construction  and  fitting  out  of  the 
home  chemical  laboratory.  Direc- 
tions for  the  construction  of  the  many 
simple  pieces  of  chemical  apparatus 
are  given.  A  chemical  balance,  ring 
stand,  electric  furnace,  etc.,  are  de- 
scribed in  detail,  with  working  draw- 
ings. The  manipulation  of  chemical 
glassware  is  also  treated. 

This  book  gives  all  the  necessary 
information  for  a  well-grounded  un- 
derstanding of  chemistry.  It  will  not 
only  be  a  help,  but  an  inspiration  to 
study  further  into  this  fascinating 
realm  of  science. 


A  SPECIAL  OFFER  TO  READERS  OF 

ANY  ONE  OF  THE  ABOVE  VALUABLE  BOOKS  WILL  BE 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS—WITH  YOUR 
Fill  Out  the  Special  Blank  on  Page  243  of  this  Issue.      Check  Off  the  Title  Desired  and  Mail  with  Your  Remittance  to 
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Just  Published 

Should  be  in  Every  Practical  Man's  Library 

All  of  these  Books  are  written  in  Simple  Non-technical  Language  and 
contain  Information  of  Real  Value  on  Subjects  of  Timely  Interest 

RADIO  BOOKS  CONTAIN  MANY  WIRING  DIAGRAMS 


SOLDERING  &  BRAZING 

A  USEFUL  HANDBOOK  FOR  MECHANICS 

RAYMOND  FRANCIS  YATES 

(D 

EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  TOBHSHINO  CO 
I  WIST   41  TH.  SHUT,  NEW  YORK 

For  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  necessary 
"kinks"  that  will  enable  one  to  ac- 
complish successful  soldering.  If  a 
mechanic  has  not  succeeded  in  his 
soldering,  this  book  may  tell  him  just 
what  he  needs  to  produce  good  work 
— something  that  he  may  heretofore 
have  forgotten. 

Hard  soldering,  for  some  reason, 
is  not  generally  known.  Hard  sold- 
ering, however,  is  very  important  and 
must  be  used  in  all  cases  where  soft 
solder  does  not  possess  sufficient 
strength.  Hard  soldering  and  solders 
are  thoroughly  covered  in  the  book. 
Nothing  has  been  omitted  that  will 
enable  the  mechanic  to  apply  hard 
solder  successfully. 

Brazing  and  all  of  its  important 
ramifications  are  treated  in  detail. 
Brazing,  like  hard  soldering,  is  a  pro- 
cess little  understood  by  many  me- 
chanics. The  book  "Soldering  and 
Brazing"  is  divided  in  five  parts  as 
follows:  Part  I— Soft  Soldering;  Part 
II— Hard  Soldering;  Part  III— Braz- 
ing; Part  IV— Heating  Devices;  Part 
V — Soldering  Notes. 


RADD  HOOKUPS 


A  BOOK  OF  THE  MOST  ADVANCED  CIRCUITS 
OF  RECEIVERS.  AMPLIFIERS  AND  TRANSMITTERS 
KB  DAMPED  AND  UNDAMPED  WAVB  WORK: 

<Bjr 

M  B.  SLEEPER. 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  PUBLISHING  CO 
I  WIST   4!  TH.  STREET.  NEW  YORK 


For  the  Radio  Experimenter 
and  Amateur 

In  this  book,  the  best  circuits  for 
different  instruments  and  various  pur- 
poses have  been  carefully  selected  and 
grouped  together.  The  result  is  a 
comprehensive  summary  of  radio  cir- 
cuits for  tuning  coils,  loose  couplers, 
capacity  coupling,  variometers  and 
other  equipment  for  receiving  long 
and  short  damped  and  undamped 
waves;  damped,  undamped  and  modu- 
lated wave  transmitters  using  buzzers, 
spark  coils,  transformers,  arcs  and 
vacuum  tubes,  telephone  transmitters, 
laboratory  oscillators,  vacuum  tube 
characteristic  measuring  circuits, 
wave-meters,  and  audibility  meters — 
in  short,  diagrams  for  every  purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  construction  or 
operating  details.  Spaces  are  also 
provided  for  notes  on  the  results'  ob- 
tained with  each  diagram.  This  ar- 
rangement, coupled  with  the  skillful 
selection  of  the  circuits,  makes  Radio 
Hook-ups  an  essential  to  every  radio 
experimenter  or  operator. 


DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  &  RECEIVERS 

r 


SIMPLE  METHODS  FOR  DESIGNING  APEABAKB 
ACCORDING  TO  ADVANCED  AND  APPROVED  PRACTICE 

M  B  SLEEPER 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  PUBLISHING  CO. 
<  WEST   41  TH    STREET.  NEW  YORK 


For  the  Radio  Engineer 
and  Student 

Far  from  being  a  collection  of  for- 
mulas, Design  Data  takes  up  in  proper 
sequence  the  problems  encountered 
in  planning  all  types  of  receiving  sets 
for  short,  medium,  and  long  wave 
work,  and  spark  coil,  transformer,  and 
vacuum  tube  transmitters  operating 
on  200  meters. 

Where  formulas  are  difficult,  tables 
have  been  worked  out  so  that  values 
can  be  found  without  the  use  of 
mathematics.  The  few  formulas 
given  are  so  simple  that  any  school 
boy  can  solve  them.  The  subjects  are 
so  arranged  that,  having  decided  upon 
the  type  of  receiver  or  transmitter  to 
be  built,  the  reader  can  locate  imme- 
diately the  problems  and  solutions 
required. 

In  Design  Data,  radio  experiment- 
ers are  given  such  information,  read- 
ily accessible,  as  to  make  it  possible 
for  them  to  have  modern  and  highly 
efficient  equipment  and  to  get  the 
best  possible  results  from  the  instru- 
ments they  make  or  buy. 


EVERYDAY  ENGINEERING  MAGAZINE 

SENT  FREE  FOR  EACH  NEW  OR  RENEWAL  SUBSCRIPTION 

OWN— SO  WE  CAN  SEND  YOU  THE  SET  OF  SIX  BOOKS 
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NEW  MOTORS 

FACTORY  GUARANTEED  -  ALL  SIZES  -  IN  ORIGINAL  BOXES 

Your  Opportunity 


To  Buy  New  Guinnlted  Electrical 
Stpintus  ol  Stindird  Mlnuliclun 


Charging  Generators 

SuiUlile  for  all  liKhtinpt 
Bettrrv  Charing 
and  IVHt  Require  nl  ■ 

i  ..m  ii..,-  $16.50 

ii  ■*,  ii  -s  $21.00 

«>-».• -I-  $24.50 
m«,M>*  $24.50 

II  .til.  IIM,  $38.50 

ri . .ii. s.-p  $38.50 
ii  ..ii.  limp.  $58.50 

III  ..In.  lira,  $58.50 
M.«in{  Piclir*   C5QC  flf\ 

in  I.W.W  ipOO.UV  .  - 

WRITE  FOa  MTilOO.  8HRGAIN 


Polyphase  Motors 

i  and  3  phut.  A.C..  f<0  v, 
OOr.  1730  RPM  ..romplrtr 


villi  be 
HP. 


iH.r. 


 «» 


$42-50 

•  $59-50 
$72-50 
$84-50 

$102-50 


I  H  K  kl«e  ■»«,  1UI 

$36-50 


Bgttor,  Chirging  Outfits 

To  operate-  on  A.  C,  00  cyrlr.  ainglr  phusc 

voltage  s,  aperifiH. 
M**.lLl.Mm*  II  eg*  $4Q.OO 

'"Aaya-*"-*  $68-so 

$75-00 
$85-00 

iii,^.,«.c,m.rtu.)i««t  $85.00 

$110-00 
,$125-00 


111:11  rain.  «  0.  IH  •■lb. 
II  v.llt.  wtlhtol  r*>kfceeerl  - 

130  vcftt.  4  C  .  Ill  «,ll.  II  aeftt. 


II  rail,,  .Ml. 


•  HtULCTHnltt. 
TlrelU..ltteel  ..ilel 


III  MOTORS  AND  OESEUTOgt 


MONEY  BACK 

SHIPPING  TERMS 


GUARANTEE 
7!     dtpont  retail  to*  •■  ■It  tritti  lilintt  C.  0.  D.  fcf  Eiprttk 
Jir-1  drill  with  liA  at  U«af  itltckc.  »r  hrtfttt. 
MANUFACTURERS'  DISTRIBUTER 


CHAS.  N.  JOHNSTON,  Box  10,  West  End,  Pittsburgh.  Pi. 


INCH  BENCH  LATHE 


THE  MIDGET  SLIDE  RULE 
will  oolft  any  problem  In  addi- 
tion. lUbtrairUon.  multiplication. 
dlTlilon  and  proportion.  A  Log- 
Log  Scale  el  roe  any  root  or  power 
of  any  number.   Olrei  Logarithm!. 


ROUGH  CASTINGS  OR  FINISHED  MACHINE 

Shop  Tool*  and  Equipment 
DESIGNS  FOR  MODEL  BOATS — Hi»- 
toric  and  modern — Drawing*  of  famous 
110  ft.  U.  S.  Sub-chaser.     Send  stamp 
for  catalog. 

HUHN  MFG.  CO.,  584  Elm  St.,  Arlington,  N.  J. 


Hlnee.  Tangents,  Cosines,  Cotan- 
gents and  the  decimal  squlTalents 
of  freetlons  to  tlx  decimal.  It  1, 
grease  and  water  proof  and  will 
Ilea  years  of  sarrlos.  This  rule  Is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  Tor  11.00 
and  are  put  tatsthar  with  paper 
fasteners  It  la  accurate,  simple 
a  operate  and ItWttlm  alums  that  it  Is  undoubtedly tie 
sstest  end  mas*  ooraplete  rule  made.  Our  refund  Viiran 
12  ni^.r'.'.w.'T  f  e.opelntrn.nt.  An  ln.tn,«lon"bo»S  16 
pesea.  12  IlluatraUona,  la  acnt  with  each  ru  t.  D  emefar  4  In  Me.1. 
•  l'5i"Si'."lv,MrUl. '?«!.•  ■»"«<' Jteeil!  »I.OO:  While  CellowS 
ilj  |  ,V  Mfc  °*Sa    Voormooer  bark|fro„  ...not 

uslld*.d  ReS.""  '"  °'u"°""  CiboD  Slide  Role  C,Nfcs,  Mich. 


UmakeM 


Airplanes  oun^jsM 


be  mado  complete  ready  to 
11  v  Iron.  UmakeM  No.  17 
(price  $3.00).  which  Include! 
blueprints,  wood,  metals,  rubber  and  special  tools  neces- 
sary. Send  for  this  set  quick  and  Make  Money  Making 
UmakeM  Flying  Airplanes  for  Bale.  Enormous  demand. 
Profit*  big.  Completed  Plane  sells  at  $10  and  can  be 
made  In  6  hours  from  UmakeM  No.  17  Set  Ask  about 
our  40  other  UmakeM  sets  for  making  Airplanes,  Toys, 
Novelties,  Work  Benches  and  practical  Screw  Cutting  and 
Milling  Lathes. 

W.  R.  PRICE,  Inc.,  Dept  17.  UmakeM  Bids-.  127  5th  Ave.,  H.Y 


SPEED  LATHE  $7.00  Complete 
Swing  7  inches      24  inch  Metal  Bed 


Head  has  a  three  Btep  cone.  Spindle  1b  hollow. 
Centers  are  No.  1  Morse  taper  shank.  Tail  stock  has 
a  screw  feed  spindle  and  No.  1  Morse  taper  shank 
center.  Spur  center  is  furnished  for  wood  turning. 
Hearings  are  or  high  grade  bearing  metal  and  are 
adjustable  to  wear.  Rest  1b  adjustable  to  all  posi- 
tions. Lathe  U  complete  at  the  above  price.  Longer 
bed  $1.00  per  additional  foot. 

M  &  J.  SPECIALTY  CO. 
252  S.  Pork©  St.,  Pontlac,  Mich. 


MECHANICAL  DRAWING 


Successfully  taught  by  malL  Learn  to  make  and  read 
drawings  and  become  a  Mechanical  Draftsman.  Fifty 
rent,  each  lesson,  pay  St  you  go.  No  ether  expense. 
Comploto  drawing  outfit  rslued  st  120.00  free  with  the 
Course.  One  hundred  blue-print  lessons.  Will  ssilst 
you  to  secure  good  paring  position  agA<|  Dp. 
when  Qualified.  Send  fer  psrtlculsrs  tl|L, 
snd  sample  lessons.  eJVf— LesSOTI 

ALBANY   INSTITUTE   MECHANICAL  DRAWING 
Desk  C.  Lock  Boot  $4,  Albany.  N.  Y. 


Use  HB  Ball  Bearing 
Electric  Motors 


Cost  —  Better  Power 


Lower  Power 

HB  Ball  BsMsrtnj  Koctrla  Motors  save  groatly  on 
operating  cost.  Mors  •oonomlcal,  mors  depondshia. 
better  in  srsry  way  than  gas  engine.  Trouble 
proof,  built  for  hsavy  duty.  Ideal  power  for  fao- 
torj,  garage  and  machine  shop. 
|20  arias*  you  may  HB  Motor.   Balance  on  oasy  terms. 


heir  ndvlce— 

 a  imply  state  whtl  machinery 

you  wish  to  ma  and  type  of  current 
available.  Your  power  sty* tern  plumed 
for  beat  reaislta  at  leant  coat.  Pin  this 
ad  to  jour  letterhead  and  mm  I  today 
for  full  information.  Aalc  also  about 
H  B  Battery  Chargere.  Generators,  etc. 
MOB Afl I  BROTHERS  COMPANY 
Boa  EE  1 2  5  Troy,  Ohio 
Sucr.ttuful  Manufacturer*  Sine*  ISPS 


Protect  Good  Tools 

Keep  them  safe  from 
knocks,  banga,  rust — yet 
handy  and  all  together. 
The  Now  Utility  Chosl 
Illustrated  Is  for  garagi 
and  horns  use,  for  ma- 
chinists, tool  makers, 
masons,  carpenters,  re- 
pairmen, sto. 

19  Styles  and  Sizes 

Write  for  Catalog. 
Prices  and  n  a  m  o  of 
nearest  dealer.  Ask 
about  "Satisfaction 
or  Money  -  Back" 
Guarantee.  If  no 
dealer  near  you., 
writs  for  speolal. 
offer. 

UNION  TOOL 
CHEST  CO.,  lac. 
34  Mill  Street  Rochester, 


A  Lathe  Center  With  Adjust- 
able Point 

THE  illustration  shows  the  adjust- 
able point  lathe  center  now  being 
marketed  by  a  large  manufacturer.  The 
device  is  very  simple  consisting  of  four 
parts :  the  body,  center  point,  adjusting 
screw  and  locking  screw. 

The  body  of  the  center  is  made  of 
carbonized  steel,  but  the  adjustable  cen- 
ter is  made  of  high  speed  steel  contain- 
ing from  eighteen  to  nineteen  point 
tungsten  drawn  just  enough  to  relieve 
the  strain  of  hardening.  The  diameter 
of  the  point  is  limited  to  .-0005",  but 
the  hole  in  the  center  has  no  limit,  thus 
making  all  points  interchangeable. 

Not  only  does  the  high  speed  steel 
point  give  from  seven  to  nine  times 
more  production  per  grind  than  does 
the  ordinary  carbon  steel  point  now  in 
general  use,  but  when  it  does  become 
necessary  to  grind  the  new  point  there 
is  a  much  shorter  angle  to  be  ground, 
and  a  much  heavier  feed  can  be  used 
while  grinding,  as  the  high  speed  steel 
will  stand  much  more  friction  heat 
without  its  temper  being  drawn.  This 
makes  it  possible  to  reduce  the  time  of 
the  grinding  operation  from  the  usual 
fifteen  or  twenty  minutes  to  one  to  two 
minutes. 


As  the  point  is  gradually  worn  down 
it  is  adjusted  with  the  adjusting  screw, 
without  the  necessity  of  shifting  the  tail 
stock,  and  when  finally  worn  out,  one 
need  only  replace  the  small  center  point 
instead  of  scrapping  the  entire  center 
as  is  necessary  with  the  old  center. 

The  new  center  can  be  used  in  either 
tail  stock  or  spindle  of  lathe  or  grinder, 
and  no  job  is  too  heavy  for  it. 

D.  G.  Baird. 


FROSTING  GLASS 
A  good  frosting  for  glass  that  imi- 
tates ground  glass  quite  well  is  made 
up  of  the  following:  Sandarac,  18 
parts;  mastic,  4  parts;  benzol,  40  parts, 
and  ether,  200  parts.  Clean  glass 
thoroughly  before  and  apply  by  pour- 
ing the  mixture  on  the  glass  and  flow- 
ing evenly. 


TO 


HARD- 


PREVENT  SCALE  IN 
ENING  DIES 
It  is  possible  to  prevent  the  forma- 
tion of  any  scale  in  the  impression  of 
fine  jewelers'  dies  and  the  like,  and  re- 
tain the  finished  brilliancy  of  surface, 
by  applying  a  mixture  of  powdered 
ivory  black  and  sperm  oil,  mixed  to 
the  consistency  of  paste.  It  is  only 
necessary  to  apply  a  thin  coat. 
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Automatic  Lighting  Mech- 
anism For  Fire-Houses 

By  John  F.  Rodgers 

AN  interesting  appliance  in  use  in 
some  of  the  New  York  City  fi  re- 
houses increases  the  celerity  with  which 
the  men  arise  and  dress  with  a  night 
alarm  and  also  eliminates  the  personal 
equation  in  an  economy  of  light. 

A  clockwork  mechanism,  acting  in 
conjunction  with  the  alarm  circuit  and 
energizing  the  control  wires  of  a  Sundh 
remote  control  switch,  at  the  first  stroke 
of  the  alarm  throws  on  the  dormitory 
and  apparatus  floor  lights.  After  a 
lapse  of  time  sufficient  to  allow  the 
men  to  dress  and  the  apparatus  to  leave 
the  floor,  the  switch,  by  means  of  the 
clockwork  control,  turns  out  the  lights. 


and  energizes  the  central  solenoid 
which  trips  the  switch  and  throws  off 
the  lights. 

The  switch  shown  at  (M)  has  two 
contacts  (4  and  5)  which,  connected, 
close  the  battery  circuit  for  operation 
of  the  clockwork  mechanism.  The  bat- 
tery circuit  also  energizes  a  magnet 
(R,)  which,  controlled  by  contacts 
(R,),  acted  upon  by  an  eccentric  at- 
tached to  the  spring  of  the  clock,  re- 
winds the  mechanism 

The  momentary  contact  switch  shown 
at  (O)  is  used  for  push-button  control 
of  the  remote  control  switch  in  the  event 
of  failure  of  the  clockwork  control,  by 
the  man  on  watch  at  the  desk. 

The  switch  shown  above  the  central 
solenoid  of  the  remote  control  switch 


is 


Lorn*  J 
OlOf 

oo 
oo 


Apparatus  Floor 
'arid  Dormitory 


Clock  Release  Magnet- 
Clock  Contacts  . 


Rewinding  Mmgnet- 
Rtwindina  Magnet  Contacts  — 


Combinm  tion  Circuit  fit  lay 
^T(*Control  Mire  ContacrsK~j3ona  Circuit  Kelay—^ 


Lin* 


C/i/se,  3 Amperes,  Spare 
Circuit  on  Panel 

4  Way  Switch 


^Momentary  Contact  Snitch 


The  accompanying  diagram  shows 
the  action  of  the  mechanism  and  the 
switch. 

(G)  is  an  electro-magnet  in  series 
with  the  gong  circuit.  (C)  is  an  electro- 
magnet in  series  with  what  is  known 
as  the  combination  circuit,  a  secondary 
alarm  which  rings  at  the  expiration  of 
the  gong  alarm  as  a  precaution  against 
non-operation  or  misinterpretation  of 
the  gong  alarm.  Either  of  these  relays, 
with  the  first  stroke  of  the  alarm,  mo- 
mentarily closes  the  battery  circuit  to 
the  release  magnet  (R)  which  releases 
the  cams  shown  just  below  this  magnet. 
Revolution  of  these  cams  causes  the 
outer  of  the  clockwork  contacts  (P)  to 
close  momentarily,  the  pilot  circuit  at- 
tached to  the  line  at  (F),  which  enters 
the  outer  solenoids  of  the  remote  con- 
trol switch  through  contacts  (Y  and  Z), 
and,  by  action  of  the  switch,  to  close 
the  load  circuit.  Further  revolution  of 
the  cams  (after  a  lapse  of  time  re- 
quired for  the  men  and  apparatus  to 
leave  the  house)  causes  the  inner  clock- 
work contact  at  (P)  to  close  again,  mo- 
mentarily, the  pilot  circuit  which  this 
time,  however,  enters  the  remote  con- 
trol switch  through  contacts  (Y  and  X) 


used  to  throw  the  latter  in  or  out  of 
operation.  The  connections,  while  in 
operation,  are  from  (1  to  3)  and  from 
(2  to  3),  closing  all  the  solenoids  and 
control  circuits  to  the  point  of  the  clock- 
work contacts. 

Momentary  contact  is  all  that  is  nec- 
essary for  the  operation  of  the  remote 
control  switch  as  its  action  is  caused, 
in  either  closing  or  opening,  by  trip- 
ping, and  hence  there  is  no  necessity 
for  the  solenoid  to  be  energized  during 
the  entire  period  of  lighting. 


Steady  Resting  a  Splined  Shaft 

This  suggestion  will  be  found  of 
value  to  those  mechanics  who  are  called 
on  to  do  lathe  work  It  is  simple  yet 
useful  to  know,  for  it  saves  time  and 
makes  the  task  of  steadying  a  shaft  pro- 
vided with  a  key  way  easier  while 
working  on  it.  The  section  of  the  shaft 
key  way  where  it  revolves  in  the  rest  is 
filled  with  babbitt  metal  hammered  in 
and  scraped  to  the  circumference,  and 
the  provision  of  an  unbroken  surface 
permits  the  shaft  to  revolve  smoothly 
in  the  bearings  of  the  steady  rest. 


3eeUint  §>hcA  Fbach? 


— that'*  what  your  gang'U 
say  it  you  torn  the  prize. 

We'll  tall  the  names  of  winner • 
In  February.  The  names  and  ad- 
drasaia  of  fallows  who  won  prises 
for  gi Tln«  the  best  uses  for  the 


AND  THE 

Maybe  yoar  nam*  will  be  there. 
Better  watch.  Tboaamnde  of  fellow* 
entered  the  contest  end  the  judges 
bed  a  bard  time  (ricking  th*  win- 
ners. They  promised  to  let  os  know 
to  tine  to  tell  yoa  In  Y 


More  Prizes  Coming 


Now.  If  yoo  or  any  of  your  gang 
JHd  notwinjroa  bare  another  chance 
coming-    we're  going  to  bare  a 


aeries  of  contests  this  year- just 
the  kind  of  contests  Ton  fellows 
will  like. 

And  say  —  the  prises  yon  can  win  will  make  the  other 
fellow*  say  —  "Ain't  She  a  PeachT"  Keep  your  eyes  open 
for  these  new  contests.  Bend  for  oar  Monthly  Msgaaine. 
Yon  will  like  it.  It  is  foil  of  contest  news— bow  to  get  In 
on  Apto- wheel  contests,  with  suggestions  to  help  yon  win. 
J  ait  giro  the  names  of  three  coaster  dealers  In  yoar  town 
end  state  which  one  handle,  the  Aoto-Wheel  Then  we'll 
■end  the  sfagastne  and  a  FREE  FELT  PENNANT.  Also 
the^sjtorr  shoot  oiyanhn'na^aai  Aoto-Wheel  Quo— with 


FREE  CAPS  for  oil 

Buffalo  Sled  Co., 

In  Canada:  Preston.  OnL 


IS*  Schenck  Straat. 

N.  Tonawana'a,  N.  Y. 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  addr*  on  the  coupon  brings  this 
arrest  Cyclopedia  of  Drawing  without  a  penny  down. 
Pav  only  net  shipping  charge*  when  books  arrive. 
With  these  books  and  a  low  price  "school  set"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  —  Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.   1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  bH  x 
inches.  Covers  all  branches  of  Drafting  —  Archi- 
tecture, Electrical.  Structural  Steel.  Sheet  Metal, 
etc.  Teaches  f.-en-nnd-ink  rendering,  lettering,  free- 
hand, perspective,  shade*  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 

cn*  0  llf  aaIt  °n,v  12  ■  montn  i{  vou  keeP  *ne 

vUv  a  If  ECU  books.    Coupon   explains  offer, 
good  only  within  hordera  of  U.  S.  and  Canada 
Free  Membership  In  This  Society.— A  Consulting 
Membership  given  free  with  each  set— worth  $12.00. 

AMERICAN  TECHNICAL  SOCIETY 

Dept.  D-351  Chicago 


awtwH 


Name  

Address.. 


AMERICAN 
TECHNICAL 
SOCIETY 
Dept  D-351 
Chicago,  U.S.A. 

Please    send  Cyclopedia 
»wing  for  7  days  ei- 
n.  shipping  charges  col- 
send  »2.80  within  7 
days  and  12  a  month  until  $14.80 
is  paid,  or  notify  you  and  hold  books 
subject  to  your  order.   Title  not  to  pass 
ntU  fully  paid. 
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Triplane  Breaks  Altitude 
Record 

ALL  altitude  records  were  shattered 
L  when  Roland  Rohlfs  ascended  to  a 
height  of  34,610  feet  in  his  Curtiss 
Wasp  triplane  equipped  with  a  K-12 
400  horsepower  engine.  In  an  unoffi- 
cial flight  he  reached  a  height  of  34,200 
feet.  The  latest  flight  was  officially  ob- 
served  and  confirmed  throughout,  and 
broke  all  previous  records. 

This  last  flight  marks  the  fourth 
time  that  Rohlfs  has  ascended  more 
than  30,000  feet  in  the  same  machine 
since  last  July,  and  in  each  flight  he 
has  beaten  all  competitors,  by  return- 
ing to  the  same  field  from  which  he 
started.  On  July  30th  he  made  an  offi- 
cial record  of  30,700  feet.  The  high- 
est credited  record  until  this  time  has 
been  held  by  Adjutant  Casale,  of  the 
French  army,  who  ascended  33,136 
feet  on  June  14fh. 

The  entire  flight  was  made  in  one 
hour  and  S3  minutes.  At  the  height  of 
34,610  feet  the  temperature  was  43  de- 
grees below  zero,  one  degree  warmer 
than  it  was  at  the  height  of  34,200  feet 
made  on  a  previous  flight. 

The  same  pilot  and  machine  broke 
all  world's  records  for  climbing  by  ris- 
ing to  an  altitude  of  19,500  feet  in  9 
minutes  and  42.4  seconds.  This  feat 
was  accomplished  at  Roosevelt  Field, 
L.  I.,  in  his  Curtiss  Wasp  triplane,  and 
is  about  2,000  feet  per  minute. 


Airplane  Fuel  Pumps 

IN  the  pioneer  days  of  aviation,  en- 
gines were  low-powered  and  flights 
short  and  the  gasoline  system  very  sim- 
ple. In  the  modern  commercial  plane, 
fitted  with  multiple  engines  required  to 
run  several  hours  without  replenish- 
ment and  perhaps  flying  across  country 
with  but  few  landings  places  between, 
the  problem  becomes  more  complex  and 
the  fuel  supply  system  must  be  com- 
pletely reliable. 

Pumps  are  of  many  designs,  varying 
from  the  simple  plunger  type  to  vane 
pumps  and  gear  pumps.  These  are 
sometimes  driven  by  a  flexible  shaft 
from  the  engine.  Pressure  pumps  have 
been  almost  totally  discarded.  Pumps 
which  are  geared  right  on  to  an  engine 
are  not  always  located  in  the  best  pos- 
sible way  for  the  rest  of  the  system. 
Flexible  shafts  are  one  continuous 
source  of  worry. 

European  designers  seem  to  favor  a 
pump  with  simple  vanes,  driven  by  an 
air  turbine.  The  air-screw  and  pump 
impeller  are  mounted  on  the  same 
shaft  the  pump  body  is,  nicely  stream- 
lined, located  in  the  slip-stream  of  the 
propeller  and  well  below  the  level  of 
the  tank.  The  over-all  efficiency  is  un- 
doubtedly low,  but  there  is  considerable 


This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


With  a  Wading  River 
outfit,  you.  too,  can 
build  thla  perfect  ex- 
hibition and  experi- 
mental model.  It  la 
•quipped  with  complete 
eontrola,  dummy  Lib- 


erty  Engine*,  Paragon 
Propellers — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  U  easy  to  build  with 
Wading  River  parte. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 
Tou  can  make  it  from  our  complete  unassembled  outfits.    What  this  builder  says  stands  good 
with  all  others  who  build  this  perfect  model. 

Feb.  9, 

Have  had  fine  success  with  my  Ntouport  Blplaae.  It  has  flown 
181  feet.  E.  Watarhousa,  B21  W.  Mo.  St,  EI  Paso,  Texas. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 
This  set  includes  the  Nieuport  monoplane,  Blerlot,  Curtiss  Hydroplane,  Antlonette,  Langley 
Tandem,  Sermaa  Taube,  Deperdusln,  Wright  biplane.  White  Racer,  White  Flyer,  and  Champion 
Racer.  Send  6c  for  our  latest  catalogue  containing  illustrations  of  models  of  Curtiss  J.N.4-B, 
S.P.A.D.  Scout,  De  Ha vi land  4,  Capronl  Biplane,  Handley  Page,  Sopwith  Triplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


choice  of  position,  reliability  and  sim- 
plicity. Owing  to  the  slip-stream  of  the 
propeller  furnishing  the  actuating  air 
current,  the  pump  works  perfectly  well 
before  the  plane  is  started.  Several  air- 
driven  pumps  have  already  been  de- 
vised and  it  would  appear  that  Ameri- 
can designers  could  give  pumps  of  this 
kind  careful  consideration  in  laying  out 
the  airplane  fuel  systems. 


Limit  of  Air  Screw  Tip  Speed 

RATHER  divergent  views  regard- 
ing the  limiting  speeds  of  aerial 
/propeller  tips  have  been  ad- 
vanced recently  by  British  authori- 
ties. Lord  Weir,  of  the  Air  Ministry, 
has  stated  that  the  speed  of  sound 
in  air  (1050  ft.  p.  s.)  should  not 
be  exceeded.  Dr.  Leonard  Bairstow 
claims  that  experiments  at  the  Royal 
Aircraft  factory  have  shown  that  at 
about  900  ft.  per  second  the  nature 
of  a  flow  from  a  propeller  suffers  a 
marked  and  striking  change.  Up  to 
about  that  speed  the  usual  strong 
breeze  was  felt  in  rear  of  the  propel- 
ler, but  at  higher  speeds  the  slip  stream 
disappeared,  leaving  a  region  of  com- 
parative calm  behind  the  screw.  On 
investigating  the  phenomenon  it  was 
discovered  that  the  flow  above  the  crit- 
ical tip  speed  was  largely  centrifugal 
instead  of  resembling  a  jet  of  somewhat 
less  diameter  than  the  screw.  As  the 
speed  rose  through  the  critical  value 
there  was  no  sudden  variation  of  power 
required  to  drive  the  screw,  but  it  is 
obvious  that  at  and  above  the  critical 
speed  the  propeller  must  become  very 
inefficient  as  an  organ  of  propulsion. 


AVIATION  rppr 
Information  ■    I*  t  EL 


resorting'  Iks  Avtaoee  sod  Alrptsee  business.  PM 
oat  about  tbs  many  great  opportenMos  sow  opaa  sad 


r  _pare  roe  t__  _    .  _.   ,  _ 

aaalify.  Oar  new  book  "Opportusltle*  in  tbs  Airplane) 
Industry"  also  seat  free  If  van  answer  at  ones. 

AMERICAN  SCHOOL  OP  AVIATION 
Oopt,74tt    431  S.  Dearborn  St.  CHrCASJQ 


Glide 
0"  Plane 


Learn  the  principles  of 
Aviation  by  flying  our 
famous  Glide  "0"  Plane, 
shipped  complete  ready 
to  assemble  and  fly  with 
illustrated  flying  instruc- 
tions. PRICE  55  Cents 
POSTPAID  IN  U.S.A. 

Illustrated  instructions  from 
which  you  may  carve  an  ac- 
curate propeller  complete  with 
a  sample  propeller  blank.  30 
Cents  POSTPAID  IN  U.S.A. 

Both  the  above  postpaid  in  U.  S. 
A.  75  Cents.  Send  for  our  cat- 
alogue  D4.   It  is  free. 

HEC  Aeroplane  Co. 

345  East  49th  St.,  New  York  City 
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The  Greatest  Rook 

Ever  Offered  to  the  Public 

Henley's  Twentieth  Century  Book  of 

RECIPES,  FORMULAS 
AND  PR0( 


10,000 


Trad*  Secrets 
Practical  Recipe* 
Chemical  Proc— — 
Scientific  Formula 

HOW  TO  MAKE  EVERYTHING 

FOR  THE  HOME,  THE  FACTORY  AND 
THE  WORKSHOP. 

Antiseptics,  Waterproofing,  LubricanU, 
Rust  Preventatives,  Dyes,  Filters, 
Cleaning  Preparations,  EnsmHing, 
Beverages,  Inks,  Adhesives,  Polishes, 
Disinfectants,  Flavorings,  Cosmetics, 
Ceramics,  etc.,  etc.;  how  to  make  fly 
paper;  to  color  flowers  artificially;  to 
estimate  weight  of  ice  by  measure- 
ment; to  make  materials  fireproof; 
to  work  with  metals  —  aluminum, 
brass,  etc.;  to  make  anything  and 
everything,  from  A  to  Z. 

THIS  IS  THE  BOOK 

every  one  who  seeks  PRACTICAL, 
ACCURATE  KNOWLEDGE  ud 
guidance  in  his  everyday  work 
MUST  HAVE  at  his  command.  . 

It  is  a  money-maker  and  a  money- 
saver;  it  appeals  to  the  young  as 
weO  as  to  the  old.  Great  business 
enterprises  owe  their  success  to  the 
manufacture  or  sale  of  simple  inven- 
tions or  compounds,  usually  the  result 
of  an  experiment  at  home.  One 
woman  writes:  "I  am  supporting  my- 
self and  two  small  children  from  the 
sale  of  toilet  articles  I  put  up  by  fol- 
lowing directions  in  your  book." 
Profit  by  the  knowledge  that  has 
made  others  successful.  GET  THIS 
BOOK  TODAY. 

Price  $4.02 

Delivered  to  my  address 

Send  for  our  catalogue  of  practical  books 
Including  a  description  of  above  book. 

THE  NORMAN  W.  HENLEY 
PUBLISHING  COMPANY 
2  West  45th  St.,    New  York,  N.Y. 


Airplane  Design  Based  on 
Models 

A COMMITTEE  of  British  aviation 
experts  appointed  some  time  ago 
to  consider  the  value  of  model  experi- 
ments in  connection  with  the  design  of 
full-sized  machines  reached  a  number 
of  interesting  conclusions  in  its  report. 
It  advises  as  follows : 

(1)  In  testing,  biplane  design  model 
aerofoils  must  be  mounted  as  biplanes, 
and  for  monoplane  determinations  as 
monoplanes.  The  more  closely  the. 
model  wing  conforms  to  that  used  on 
the  full  scale  machine,  the  more  reliable 
the  results.  Certain  differences  remain 
unexplained,  so  no  high  accuracy  can 
be  obtained  in  the  prediction  or  verifi- 
cation of  performances  at  low  lift 
values. 

(2)  Suitable  alowance  must  be  made 
for  scale  effect  on  parts  where  it  is 
known.  In  the  case  of  struts,  wires, 
etc.,  this  is  known  to  be  large,  but  these 
parts  can  be  tested  under  conditons  cor- 
responding with  those  found  on  the  full 
scale  machine. 

(3)  The  resistance  of  the  various 
parts  taken  separately  may  be  added  to- 
gether to  give  the  resistance  of  the  com- 
plete airplane  with  good  accuracy, 
provided  that  such  parts,  such  as  the 
landing  gear,  which  consists  of  a  num- 
ber of  separate  small  pieces,  are  tested 
as  a  complete  unit. 

(4)  Model  tests  form  an  important 
and  valuable  guide  in  aeroplane  design. 
When  used  for  the  determination  of  re- 
sistance, they  must  be  used  with  dis- 
crimination and  a  full  realization  of 
the  modifications  of  co-efficient  values 
which  may  arise  owing  to  interference 
and  scale  effect.  In  prelimnary  deter- 
minations of  the  performance  of  a  ma- 
chine of  known  type,  methods  can  be 
employed  other  than  the  addition  of 
the  resistance  of  all  elementary  com- 
ponent parts;  every  designer  has  at  his 
disposal  the  full  scale  test  results  of  a 
certain  number  of  types  of  airplanes, 
and  where  a  new  design  conforms  to 
any  known  type,  the  most  obvious  point 
for  starting  improvement  in  design  is 
given  by  these  test  results.  For  sugges- 
tion as  to  how  the  improvements  can  be 
made  and  their  value,  the  designer  is 
still  dependent  on  model  tests.  It  is  of 
vital  importance  that  the  amount  of  in- 
formation she  ild  be  increased,  and  its 
use  extended  by  thorough  and  system- 
atic full  scale  research. 


If  you  desire  to  stop  by  the  roadside 
to  change  a  tire  or  make  other  repairs, 
try  to  select  a  place  where  the  car  will 
not  obstruct  the  traffic.  Consider  two 
cars  passing  where  you  have  stopped 
and  place  yourself  in  the  position  of 
one  of  them. 


DRAFTING 


Learn  at  Home ! 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 

No  line  offers  greater  opportunity  for 
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I.  C.  S.  help  but  never  were  opportunities 
so  great  as  now. 
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chance.  Don't  let  it  slip  by.  Mark  and  mail  this 
coupon  now. 
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Send  for  This  Book 
of  Model  Aeroplanes  ] 

Tells  how  yon  can  build  and  fly  accurate,  re- 
duced-scale Model!  of  real  Aeroplanes;  M 
HA  VILLA  ND  Battle  Plane.  NC-4  and  others. 
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Speed  of  Wood  Saws 

SAWS  for  cutting  wood  are  generally 
designed  to  run  at  a  certain  speed 
which  depends  upon  the  size  of  the  saw, 
the  quality  and  temper  of  the  material 
of  which  it  is  made  and  the  work  to  be 
done.  For  best  results  operators  should 
try  to  maintain  this  speed  as  closely  as 
possible.  The  following  figures  give 
the  revolutions  per  minute  usually 
recommended  for  wood  saws  of  the 
diameters  shown.  One  column  ap- 
plies to  high-grade,  well-tempered  saws 
and  the  other  to  ordinary  steel  saws 
used  for  sawing  cord  wood: 
Diameter  High-grade  Cordwood 

in  inches  Steel  Grade 

16    2500  1970 

18    2250  1500 

20    1950  1300 

22    1750  1200 

24    1600  1100 

26    1500  1000 

28    1400  930 

30    1300  870 

32    1225  820 

If  the  speed  is  much  lower  than  that 
given  for  the  kind  and  size  of  saw,  the 
saw  will  not  cut  clean  and  more  power 
will  be  required,  while  higher  speeds 
than  recommended  will  tend  to  cause 
a  large  amount  of  vibration  and  in- 
crease the  danger  of  bursting. 

Raising  Steam  by  Electricity 

AT  first  thought,  the  use  of  electricity 
.  for  heating  boilers  to  raise  steam 
would  seem  to  be  a  very  inefficient 
method  of  generating  power,  and  it 
would  be  if  the  electricity  was  gener- 
ated in  the  usual  way  by  burning  coal 
under  boilers,  using  a  steam  engine 
and  turbine  to  drive  a  dynamo  and  then 
taking  the  current  produced  to  generate 
steam  again.  Greater  efficiency  would 
be  secured  by  burning  coal  under  the 
boiler.  Where  coal  is  scarce  and  elec- 
tricity developed  by  water  power  is 
cheap,  then  perhaps  the  electrical  heat 
would  be  justified.  A  German  engineer- 
ing journal  describes  such  a  boiler. 
Narrow  tubes  of  insulating  material 
such  as  porcelain  containing  water  are 
arranged  vertically  so  as  to  communi- 
cate with  the  interior  of  the  boiler  at 
the  upper  and  lower  ends  of  the  tubes. 
Current  is  passed  through  the  water 
columns  enclosed  in  the  tubes.  The 
resistance  is  relatively  high,  and  ac- 
cordingly high  voltage  alternating  cur- 
rent is  desirable,  three  phases  being 
used.  The  current  is  regulated  by  mov- 
ing electrodes  in  the  tubes,  which  serves 
to  vary  the  resistance  of  the  water  col- 
umn. The  efficiency  of  the  boilers  is 
said  to  exceed  95  per  cent.  One  heat- 
ing unit  produces  about  5  pounds  of 
steam  at  90  to  120  pounds  pressure. 
Steam  boilers  with  a  capacity  of  1,500 
kw.,  with  voltages  of  supply  up  to 
10,000  volts,  have  so  far  been  designed 
and  used  successfully. 


Chemists  Develop  Tar  Re- 
mover 

ONE  of  the  articles  developed  by  the 
war  chemists  while  experimenting 
to  produce  something  else  was  a  tar 
distillate  which  will  dissolve  tar  as 
readily  as  a  fire  will  melt  a  tallow 
candle.  But  it  will  also  ruin  varnish 
if  used  by  itself.  A  scientific  admix- 
ture of  the  distillate  with  oil  and  other 
ingredients,  however,  renders  it  harm- 
less so  far  as  the  varnish  is  concerned, 
but  still  leaves  it  death  to  tar  deposits 
on  the  automobile. 

When  applied,  it  must  not  be  rubbed 
hard.  The  heat  engendered  by  friction 
causes  injury  to  the  varnish.  The 
proper  application  is  as  follows :  With 
a  soft  rag,  saturated  with  the  liquid, 
cover  the  tarred  parts.  Allow  it  to  re- 
main on  them  a  minute  or  two;  then 
with  a  clean  rag  wipe  it  off  gently,  but 
at  the  same  time  get  the  surface  dry — 
otherwise,  it  will  accumulate  dirt.  The 
material  is  also  a  very  good  engine 
cleaner.  May  be  used  effectually  inside 
or  outside  the  engine.  It  is  safer  than 
gasoline  because,  while  inflammable, 
its  vapor  is  not  explosive  under  ordi- 
nary service  conditions. 

An  Easily  Fusible  Metal 
Wood's  Metal  is  the  only  known  alloy 
that  will  fuse  at  160  degrees  F.  and  it 
has  the  lowest  melting  point  of  any  of 
the  fusible  alloys.  It  consists  of  the 
following: 

Bismuth  4  parts 

Lead  2  parts 

Tin    1  part 

Cadmium  1  part 

This  alloy  will  melt  in  hot  water. 
Other  alloys  containing  mercury  are  un- 
suited  for  many  uses  as  the  mercury  is 
apt  to  separate  under  certain  conditions. 
The  experimenter  can  mystify  non- 
scientific  friends  by  casting  small  ob- 
jects of  this  alloy  and  causing  them  to 
disappear  by  obvious  methods. 
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Outfit  N°-  *  includes  10 
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SELENIUM  CELLS 

THE 

Construction,  Care  and  Use  of  Sele- 
nium Cells  with  Special  Reference 
to  the  Fritts  Cell 
By  Thomas  W.  Benson 

The  lack  of  definite  information  relative 
to  the  construction  of  Selenium  Cells  has 
led  the  writer  to  record  the  results  of  some 
of  his  experiments  and  to  fully  describe  the 
apparatus  as  developed  by  him. 

Contents  of  Chapters 

1.  ScJejnium  Hi*  Element 

2.  Consideration  of  Cell  Type*  and 
their  Characteristics;  The  Bild- 
well  Cell;  The  Ruhmer  Cell;  The 
Mercadier  Cell;  The  Bell  and 
Taintor  Cell;  The  Gri  pen  berg 
Cell 

3.  Construction  of  Fritts  Selenium 
Colls 

4.  Testing  and  Maturing  Selenium 
Cells 

5.  Applications  of  Selenium  Cells 

6.  The  Care  of  Selenium  Cells 

73  paces,  15  diagrams  and  3  halftone  page 
plates,  fyi  x  S</,  inches.    Cloth,  11.50. 
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Burning  Pulverized  Coal 

THE  subject  of  the  burning  of  pul- 
verized coal  and  other  fuel  in 
boiler  fires  and  the  like  is  exciting  great 
attention  in  England.  The  finely  pow- 
dered fuel  is  blown  into  the  fire  and  its 
combustion  is  practically  instantaneous. 
Coal  with  as  much  as  28%  of  ash  and 
6%  of  sulphur  can  be  used,  and  has 
been  employed  successfully  in  locomo- 
tives. In  ordinary  hand  firing  an  excess 
of  100%  to  200%  of  air  enters  the  fur- 
nace; with  a  mechanical  stoker  it  is  a 
little  better,  only  50%  excess  entering. 
With  pulverized  coal  an  excess  of  air 
of  about  20%  is  standard  practice  and 
this  can  be  reduced.  Taking  the  theo- 
retical quantity  of  carbon  dioxide  gas, 
which  should  be  in  the  chimney  gases 
as  20.77%,  this  can  be  reduced  to  11% 
with  only  5%  loss  in  efficiency.  This 
reduction,  it  will  be  seen,  implies  an  in- 
complete combustion.  15%  of  carbon 
dioxide  in  the  chimney  gases  is  consid- 
ered good  practice.  The  fuel  is  so  finely 
pulverized  that  a  single  pound  is  calcu- 
lated to  have  a  surface  area  of  26 
square  feet.  The  drier  the  fuel  is  the 
better,  and  it  is  sometimes  artificially 
dried.  It  weighs  38  to  45  lbs.  to  the 
cubic  foot.  Of  the  ash  produced  65% 
is  collected  as  a  partly  fused  slag;  the 
rest  goes  up  the  chimney  as  a  fine  dust, 
but  seems  to  do  no  harm.  Excess  of  air 
reduces  efficiency  on  account  of  the 
fuel  wasted  in  heating  the  nitrogen  of 
the  air. 


Welding  Torch  Cuts  Granite 

In  repairing  a  drawbridge  across  the 
Passaic  River,  at  Newark,  N.  J.,  it  be- 
came necessary  to  remove  a  casting  and 
pin  from  a  granite  pier.  After  several 
unsuccessful  attempts  to  draw  the  pin, 
as  narrated  in  Stone,  the  pin  projecting 
down  3  inches  into  the  masonry,  it  was 
found  necessary  to  cut  a  trench  in  the 
hard  granite  so  that  the  casting  might 
be  shifted  laterally  to  one  side  for  re- 
moval and  replacement  by  a  new  and 
larger  center  casting.  This  trench  was 
4  ft  long,  9  in.  wide  and  3  in.  deep,  ex- 
tending under  the  old  casting.  The  cut- 
ting of  the  trench  would  have  been  an 
endless  task  had  it  not  been  discovered 
that  an  oxyacetylene  flame  chipped  the 
granite  quite  readily  and  could  be  used 
under  the  old  casting  without  damaging 
the  balance  of  the  masonry.  The  de- 
sired channel  was  thus  quickly  ob- 
tained. The  flame  was  also  used  for 
cutting  away  the  abutment  back  of  the 
fixed  span  bottom  chord  to  provide  ex- 
pansion clearance.  —  Compressed  Air 
Magazine. 
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Schnoter't  Suspensories  and 
Jock  Straps  have  gained  their 
wide-  spread  popularity  by 
quality,  wear.  fit.  and  low  price. 

At  Drug;  Stores  or  seat  direct  $l.t$ 
Send  for  booklet  of  other  styles  and  prices 

J.  C  SCHNOTER  CO. 

5J1  SIXTH  AVE.  Br*.*     N.  Y.  CITY 


Don't  Wear 
a  Truss 

Brooks'  Appliance,  th 

modern  scientific  Invention, 
the  wonderful  new  discovery 
that  relieves  rupture,  will  be 
Bent  on  trial.  No  obnoxious 
springs  or  pads.  Mr.  C.  E.  BROOKS 

Brooks'  Rupture  Appliance 

Has  automatic  Air  Cushions,  Binds  and 
draws  the  broken  parts  together  as  you  would 
a  broken  limb.  No  salves.  No  lies.  Durable, 
cheap.  Sent  on  trial  to  prove  It.  Protected  by 
U.  S.  patents.  Catalog  and  measure  blanks 
mailed  free.  Send  name  and  address  today. 
Brooks  Appliance  Ce  ,  ZMA  Stale  St.,  Marshall.  Mick . 


You  ceui  bm  quickly  carets',  if  you 

STAMMER 

It  nuts  Mia  or  rtouvt  for  Tt-*M> 
on  Btemmerlnf  ud  Btotteriiic,  "lb 
ui  Cow."  It  tolls  sow  I  ear-*  mjwOt 


I  aftor  rtamwwlng  for  tt  mn. 


make  your  mind  an  infallible 
classified  index  from  which  you  can 
instantly  select  thoughts,  facts, 
figures,  names,  faces.  Enables  you 


Prof. 
Henry 
Dickson. 
Principal 


Em*.  Simple, 
ilt  of  20  ye*rV  experience  de- 
veloping- memories  of  thousands. 
Writ*.  T/uUw    for  're*  booklet  "Hotp  to 
TTnie  i  0<iay    ^member"    and  C>pr- 
ri»M.dM«  — *  -'-     "  '      — ' 

:  rREE  b. 


Dickson  School  of  Memory.  1740  Hearst  Bit .,  Chic* 


.111. 


m  KOH-VBI-Tffl  SUDf  tttU 

Tha  original  KON- VEK-TER  slide 
rule  hatt  over  8,000  eTailuatioris  and 
over  1.800  Irtisra  and  Ba-itrrt,,  srill 
handle  anything-  In  Arithmetic.  Alge- 
bre  GeomeiiyorTiisonometrr.  Is  6.4 
Inc-liea  In  diameter  and  In  ua*  all  over 
the  »oihl.  la  much  simpler  to  operate 
than  ■ui  -  rw  of  similar  construction. 
sWWWf IP  you  will  kc  the  KON- 
V  Kit  IKK  -  vet  It  now  and  aav«  money. 
Utility  rules  SI 


i  ■! I'J  Br.gf.wt*  grjajDSy, 


CHEMIST  AMAZING  DISCOVERY 
"MOTOROL" 
ONE  DOLLAR    15  to  40*  more  miles  per  gal. 

POSTPAID  SS  to  S5%  more  power. 

Agents  Wanted.    Starts  your  engine  on  a 
cold  day  instantly. 
Eliminates  Carbon  Deposits. 
Less  wear  and  tear  on  motor. 
AUTO  PRODUCTS  CO. 
Dept.  SS  4S8  West  146th  St.,  N.  Y. 


UmakeM 


Club 

ass 


Tou  send  15  for 
Instructions,  de- 
blueprlnts   then  yon 
UmakeM  Money  running 


UmakeM  Community  Shops  or 
form  your  own  UmakeM  Club  with  the  IS  outfit.  Too 
can  make  Blertot,  OnrUsa,  Sped  and  other  flying  Planes: 
also  real  Work  Benches,  Sewing  Stands,  Stationary  Backs. 
Baskets.  Book  Troughs,  Arks,  Qreua.  wagons.  War  Tanks, 
Action  Toya,  Dogs,  Birds,  Squirrels,  Elephants,  Babbits, 
Uoeta,  Toads,  Giraffes,  Ostriches,  Numbers,  Letters.  It 
Jointed  Animals.  Doll  rurnlture  and  Doll  Houses.  Prin- 
cipal dMlen  buy  .1)  tbeir  toy.  and  noveltl*.  now  for  Christmas.  G«t 
roar  Umak.H  shop  started,  quick  and  coin  UmakeM  Uon.v. 
W.  R.  PRICE,  Inc..  Dent-  17  UmakeM  Brag..  127 Sth  Ave.,  N.Y. 


Small  Investors  Wanted 

To  co-operate  in  recovery  of  $1,400,000 
cargo.  SalvaRealready  accomplished 
byueeof  LEAVITT  DIVING  ARMOR 
proves  practicability  and  big  profits 
in  future  operations. 
For  lull  particulars  address 
Leavitt  Deep  Sea  Salvage  Co.  Inc. 
Temple  Bar  Annev.,  Brooklyn,  N.  Y. 


WANTED-iywayMaflaerks| 

$1300  First  Year  /"^^ S^nTon 

_  _,  /     Past.  US  lackastrs,  N.  f . 

Common  Educa-  /  air,:  B«u,  me.  without 
tion  Sufficient  >'   charge  m  aample  of  ran 
n*     Railway  Mall  clerk  Bxami- 
>B~     nation  questions;  (S)  sched- 
Sure  Pay,  Life  trie  ebowing  places  of  an  U. 

Job.  Pull  un-  cO  ^S^^  VSkeTSJ: 
_ -  m  <f)|aj  open  to  men  ud 

and  (4)  free  book  deeorlb- 


amment 


'    lug  them. 
Name.. 
Address. 
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Everyday  Engineering  Magazine  for  January 


CLASSIFIED  ADVERTISING  COLUMNS 

Advertisements  in  these  columns  5c  per  word,  average  7  words  to  the  line.  To  insert 
advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  W anted 


AQENTS — Soatetblng  different  I  Oar  Bradlnaa  (Luml- 
mSS i  CjwSSmSSuj  Shin**  In  th*  Dark.  Startling  I 
Mysterious  I  Wonderful  enihnslswn  follow*  ovary  dsm- 
trTrf-e'—  150%  piant  on  ma  Ml*.  Sole  manufeo- 
UtZSrn*  PlaMOarponUan.  UU  W.  Sard  Bom 


AGENTS.    Signs  for  stors  and  offices. 
360-week  easily  mad*.    Chicago  Sign  System  I-M3- 
Rlver  St,  Chicago.  


HAKE  $33  MEXT  SATURDAY.  Speederator  for  Ford, 
sailing  Ilk*  wildfire  Used  by  Ford  Motor  official*. 
ir.*J  any  Ford  run  Ilka  a  Packard.  .Stops  stalling 


and  bucking.  Put  on  quick— instant  aatlafaetlou.  No 
hotel  to  bora.  Sell  ton  to  tvralra  a  day  eaay.  Splendid 
profit*  and  exclusive  territoq.  Writoouldt  for  taforma- 
Hon.     Addreat   PEBHIN   COMPANY.   1011  Haywerd 

Bldg..  Detroit.  Mich.  

WE  WANT  YOU  TO  BE  OUR  LOCAL  REPRESENTA- 
TIVE. DevoU  jour  apare  tin*  to  taking  substatpdona 
for  Everyday  Engineering  Magaalna    There  la  at  the 


present  time  a  great  demand  for  thla  tnsssiln*  and 
among  jour  Mend*  you  ean  get  many  subsertpUona. 
Good  pay.  Write  for  particulars.  Address  BVEBY- 
DAY  ENGINEERING  MAGAZINE.  1  West  45th  Street. 
New  York.  

Auctioneers 

AUCTIONEERS.  Make  Mg  money.  Free  Catalogue. 
Carpenter's  Auction  School.  Kansas  City.  

Automobile  Accessories 

MORE  Power,  less  fuel,  no  carbon.  No  Mystery,  plain 
facta,  results  guarantaod.  Writ*  for  booklet.  No-Laak-0 

Platen  Blng  Company.  Baltimore,  Maryland.  

AUTOMOBILE  REPAIRING  MADE  EASY— Th*  moat 
needed  and  useful  book  on  Automobiles  enr  written. 
Only  book  of  lta  kind.  Cow*  every  phase  of  Automo- 
bile repairing  practice.  10M  page*.  1000  ensrsrlng*. 
Price  $3.50  postpaid.    The  Norman  W.  Hauler  Pub- 

llahlng  go.  |  West  45ft  Street,  New  York.  

VULCANIZE  RUBBER  without  best  or  tools.  Whirl- 
wind  seller  to  enry  Auto  Owner.  Further  particulars 
fro*.    Muscatine  Agency,  B401,  Muscatine,  Iowa. 

Automobile  Schools 

HAVE  YOU  A  TRADE*— Why  sol  learn  the  Auto- 
mobile Business — actual  practios  under  expert  Instruc- 
tors qualifies  you  In  a  raw  we  ass*  time  to  repair  or 
arise  any  make  of  oar.  truck  or  tractor.  There  are 
always  plenty  of  good  positions  open  for  trained  men. 
Write  today  for  parttaulai*  to  Buffalo  AW 

84VBuffalo.  K.  Y.  

Aviation 

BUILD  YOUR  OWN  AEROPLANE;  materials  on  ln- 
staOmants.  In  the  rough  or  out  to  fit  ready  to  assemble. 
Alao  machines  completed.   J.  Angeles.  Centralis,  Wash. 

WANT  TO  SELL  small,  uncompleted  airplane,  with 
motor,  or  will  exchange  for  mdtorcycle.  BBUBAKEB, 
St*  East  78th  St.  New  York. 


Blueprints 


MODEL  ELECTRIO  MOTOR  Blue  Prints  25c  Com- 
plete working  outfit  »1.T5.  A.  F.  CaaseL  St  West 
130th  St..  New  York  City. 

Business  Opportunities 

HONEY  SAVED — All  kinds  used  oorreepon donee  onurses 
sold.  (Also  courses  bought.)  Writs  Lea  Mountain. 
Plsgah.  Ala. 


Chemicals 


MICROSCOPES.  Balances.  Experimental  Laboratories. 
Buy  through  our  easy  Payment  Plan.  No  red  tana. 
Write  for  Booklet  14 -E.    Chemical  and  apparatus  sup- 


plied for  all  Chemistry  articles  appearing  In  Everyday 
Engineering.  Perform  their  experiments  with  our 
equipment  Lions  Scientific  Institute,  Bausmsn  Street, 
lit.  Ollser.  Pittsburgh.  ~ 


EXPERIMENTERS.— This  Ad  pays  for  Itself  because 
Everyday  Engineering  Readers  are  our  regular  cus- 
tomers. Our  chemicals,  apparatus,  and  supplies  outfit 
their  laboratories.  Why  not  yours  f  Ask  for  free 
priosltst  and  free  serrica  card.  Lions  Bolontlftn  Insti- 
tute. Mt  OUrer.  Pittsburgh.  Pa. 

Electrical 


100  INDUCTION  MOTOR  winding  diagrams  1.  1.  3. 
phase  star  delta.  1  to  U  poles  Inclusive.  Postpaid 
15.00.  K  Glass,  1108  South  Broad  Street  Philadelphia. 
Pennsylvania. 


Fish 


GOLD  FISH.  Imported  Japanese.  Chinese  and  Ameri- 
can fish  aquarium  plant*.  We  manufacture  beautiful 
home  aquariums,  Descriptive  circular  free.  Pioneer 
Goldfish  Hatcheries.  Racine.  Wisconsin. 


Ford  Owners 


300-PAGE  book  on  the  Ford  car  for  every  Ford  owner, 
dealer  and  repairman.  Deals  fully  with  construction, 
operation  and  repair.  100  engravings.  Best  and  most 
complete  Ford  book  published.  Price.  $L00  postpaid. 
Also  Ford  Engln*  Chart  15x38  In.  location  of  engine 
trouble  made  easy.  Prioe,  25  cents  postpaid.  Th*  Nor- 
man W.  Henley  Publishing  Co..  1  West  45th  St.  New 
York. 


Formulas 


370  FORMULAS.  10c.    Fltagsrald.  16  West  05th  St. 

Nsw  York.  ■  

EXPERT  CHEMIST  will  furnish  Formulas.  Processes 
and  Trad*  Secrets.  All  lines.  Lists  free.  W.  L. 
Cnmmlnga.  Ph.D..  1x8-130  Gordon  Are.,  Syracuse.  N.  Y. 
MANUFACTURING  PROCESSES.  Formulas.  Technical 
Information.  Interesting  booklet  free. 
Chemist.  Little  Falls.  M.  J. 


For  Sale 


100  *K  ENVELOPES  PRINTED  to  your  order  (11  colon. 
75s  prepaid.    Writ*  for  samples,   ianoaln  Novelty  Co.. 

N.  Y.  


GENUINE  INDIAN  BASKETS— SO  Styles.  Catalogue. 
OILHAM.  nige»i.-d  Springs.  California.  

SELLING  OUT  part*  for  Talrea,  water  gauge*,  steam 
fa  usee,  taps,  dies,  reamers  and  mills.  An  opportunity 
for  model  makers.  Writs  for  priosa.  AITKJBN.  1714 
Brown  St.  Philadelphia. 

Gummed  Labels 


FREE  CATALOGUE 
suitable  for  your  business.    Stock  label*  a  stisslsllf 
Royal  Label  Co..  M  a  Seventh.  Philadelphia. 

 Help  Wanted  

wpitc  foe  *»— p»r-f  — i  raagainnai  P'g  Par  Br" 
perlence  nnnscssssry,  detaila  free.  Press  BaporUng  Byn- 
eucats.  634  St  Louja.  

MODEL  MAKERS— Splendid  opportunity  In  marine 
modal  shop  for  several  young  man  who  have  decided 
tests  snd  Inclination  In  thla  line  of  work  in  both  wood 
and  metaL  Write  fully  stating  age.  experience,  where 
bad.  and  wages  expected.  Address  Model  Maker, 
Breryday  Engineering  Mesa  sine.  1  Wast  45th  Street 
New  York. 

U.  8.  GOVERNMENT  want*  hundreds  railway  man 
clerk*..  Beginners  sslsjT_*1300^e«r.    Mw-women.  I 


up.  List  positions  free.  Writ* 
Dept  O-M.  Rochester.  N.  Y. 


Franklin  Institute. 


Inventors 


INVENTORS.  In  all  matters  ooacemlng  Patent*.  Th* 
National  Institute  of  Inventors.  118  Fulton  St.  New 
York  City.  »  co-operative  society  of  3500  will  help  you 
protect,  develop  and  market  your  Inventions.  Annual 
dues  $10.00.    Booklet  on  request  


INVENTORS— Ws  do  experimental, 
and  Jig  work.  Light  manufacturing. 
Mfg.  Co..  Saint  Paul.  Minn. 


Tool.  Die 
*  O'Brian 


INVENTOR'S  MANUAL,  HOW  TO  MAKE  A  PATENT 
PAY  fe)  a  work  of  special  Interest  to  Inventors  In  per- 
fecting thsbr  inventions,  taking  out  their  patents,  and 
[1  is  posing  of  them.  It  Is  not  in  any  sense  s 
Patent  Solicitor's  circular  nor  a  Patent  Broker's  adver- 
tisement No  advertisements  of  any  description  sppear 
m  the  work.  It  at  a  book  containing  a  quarter  of  a  cen- 
tury's experience  of  a  successful  Inventor,  together  with 
notes  baaed  upon  the  experience*  of  many  other  lnventora. 
110  page*.  Price  11.15  postpaid.  The  Norman  W. 
Henley  Publishing  Co.,  1  Wept  45th  Street.  New  York. 
TWO  V0LUME8  ea  MECHANICAL  MOVEMENTS  by 
O.  D.  Hlaoox  are  works  every  Inventor  should  hsve  for 
It  I*  illustrated  In  these  volumes.  If  It  hasn't  beam 
reference.  If  the  thing  you  want  hss  been  invented. 
Invented,  then  you'll  find  In  It  the  nearest  things  to 
what  yon  want,  some  movement  or  derioe  that  will  apply 
In  your  case,  perhaps :  or  which  will  give  you  a  key  from 
which  to  work.  No  books  ever  published  ere  of  mora 
real  value  to  the  inventor,  draftsman  or  practical  me- 
ehanlo  than  this  set  of  books.  Price  per  volume  each 
33.00  prepaid-  The  Norman  W.  Henley  Publishing  Co., 
2  West  45th  Street,  New  York. 

 Male  Help  Wanted 

RAILWAY  TRAFFIC  INSPECTORS;  1110.00  a  month 
in  atari  and  expenses:  travel  if  desired:  unlimited  sd- 
vencement.  No  eg*  limit.  Three  months  home  etudy 
Ritnatlon  arranaed.  Prepare  for  permanent  position 
Write  for  booklet  CM -30.  STANDARD  BUSINESS 
TRAINING  TNHTITI1TS.  Buffalo.  N  T  

FIREMEN.  BRAKEMEN.  BAGGAGEMEN,  3140-1200. 
Colored  Portera.  by  railroads  everywhere.  Experience 
unnecesssry.    898  Railway  Bureau.  East  St  Louis,  I1L 


Miscellaneous 


TOBACCO  OR  SNUFF  HABIT  cured  or  no  nay.  $1.00 
If  cured.    Remedy  sent  on  trial    Superba  Co.,  S.  M.. 


Baltimore.  Md. 


RREED  tianariae— Profitable  pastime.  Particulars  free. 
Bird  Fsrm,  Lmnhaven.  Virginia.  

SPORTSMEN. — Trained  beagles,  rabbit  fox,  coon, 
skunk,  squirrel,  and  opossum  dogs,  bird  dogs,  pet  and 
farm  doss,  swine,  rabbit*,  pigeons,  pheasants,  geets. — 
ino  Varieties  blooded  stock.  Circulars  10c  VIOLET 

HILL  KENNELS.  YORK,  PA. 


Model  Supplies 


SPECIAL  MODELS  DESIGNED.  Also  many  standard 
designs.    Write,  telling  us  what  you  want    F.  XL 

Harris.  Central  Y.  M.  C.  A..  Columbus.  Ohio.  

BUYS  build  >our  own  Elecuio  Motor.  Complete  oat- 
fit  $1.75.  Blue  Prints  35c.  A.  F.  CaaseL  62  WesI 
130th  St,  New  York  City. 

Motion  Picture  Plays  &  Supplies 


$15-300  paid  anyone  for  Ideas,  suggesUooa  suitable  for 
lauAoplaye.  Experience  linueoeeeery :  compleus  oeullxta 
rree.    Producers  League,  oou  at.  lmuis.  Mo. 


Patents 


Washington.  P.  C. 


PATENTS.   Booklet  free.   Highest  rafee 
suit*.    Promptuess  assured.    WATSON  E.  OOIaVMAM. 
Patent  Lawyer,  014  F  St.  Washington.  P.  C. 
PATENTS— Herbert     Jenner,  patent 
mechanical  expert.    «U  F  8t.  Waal 
report  If  s  patent  can  be  had  and  lta 
for  circular.   

PATENT  WHAT  YOU  INVENT,    it  may  be   

Write  me.  No  attorney's  fee  until  patent  to  all  owe  <L 
Estab.  1881.  "Inventors  Guide"  FRKB.  Frankhn  BL 
Hough.  010  loan  as  Trust  Building.  Washington.  P.  C. 
PATENTS.  Prompt,  personal  sauetesu  serrica  by  an 
Attomey-et-lew  skilled  In  all  branches  of  Patent  prac- 
tice Over  11  years  actual  experience,  full  Information 
upon  request.    B.  P.  Flshburn*.  313  MoGUl  Building. 

Washington,  P.  C.  

PATENTS.  Over  70  years'  practise:  all  communication* 
strictly  confidential;  handbook  on  patents  tree  on  request: 
special  facilities  for  office  consultations.  Munn  A  Co.. 
patent  attorneys,  341  Woolworth  Building,  New  York. 
016  F  Street.  Washington.    Tower  Building.  ra.i«.f 


INVENTIONS  PATENTED;  Trade-Marka  . 
Labels.  Print*.  Publication*  Copyrighted;  prompt  sav- 
vies: reasonable  fees;  plain  advice;  request  gets  I  led 
Information  before  placing  your  business.     Jaynaa  as 

Jarowt  80*  Kelloayt.  Washington.  P.  C.  

PATENTS— Fas*  In  Installments.  Frank  T.  Fuller,  for- 
cnerly  Lieutenant.  Engineer*.  Washington.  P.  C. 
INVENTORS— Write  for  our  free  illustrated  sulde  book 
and  Evidence  of  Conception  Blank.  Sand  model  or 
sketch  snd  description  of  invention  for  our  opinion  of  its 
patentable  nature  free.  Highest  References.  Prasnpt 
Service.     Reasonable  Terms.     VICTOR  J.  HVANB  at 

CO.,  748  Ninth.  Waahlngton.  D.  C.  

PATENT  ATTORNEY.  Consulting  Engineer.  High  claa* 
patent  service  In  all  lta  branches.  Writ*  for  parti culara. 
M.  H.  Loughrldge,  1457  Broadway,  New  YoftT 


Photography 


DO  YOU  TAKE  PICTURE8T   Write  for  free 
our  but  msgaslne  showing  how  to  make  better  . 
"  eajrn^maoey^.  Amerlran  Photography,  408  Pop* 


Inc. 


Printing 


FIRST  CLASS  JOB  PRINTING.  Satisfactory  work  as- 


sured st  reasonable  prices.    All  orders  receive  prompt 
 "  '    pan  request    Msnsler  Bros.,  170 


attention. _  Price  list  u; 
Kanford, 


Purchasing 


LET  ME  DO  YOUR  BUYING.   I  will  quote  you 
price  and  delivery  on  anything.  Purchasln 
W.  G.  B.,  1337  St  Marks  Ave..  Brooklyn.  N. 

Short  Stories  Wanted 


SHORT  STORIES, 
publication,    literary  Bureau, 


Plan, 
u.  108 


Etc,  are  wanted  for 


Stamps 


APPROVALS  80%  discount  Reference,  pleas*.  Stuns* 

bought    Lang.  1433-J  58th.  Cloero,  Illinois.  

STAMPS  SENT  ON  APPROVAL  at  TO*  discount 
Keferences  required.  J.  Emory  Renoll,  Dept  W, 
Hanover.  Pa. 


Tricks 


1.000  8TAGE  TRICK8  with  500  Illustrations.  Catalan* 
15c  Small  Catalogue  Free  Horn  matin  Magta  Otx. 
Station  8.  304  West  34th  St.  New  York. 


Wireless 


WIRELESS  PARTS.  PROMPT  DELIVERY.  Standard 
114"  switch  knob-lever  complete  85c.  Switch  points  with 
arrows  15c  dosen.   Stats  panel  thickness.   Novotoy  Bfl.ec- 

irlc.  Charlotte  N.  C.  

WELDING  APPARATU8  for  all  purposes.  All  cash 
not  required.  Paymenta  monthly.  Also  a  limited 
number  of  plants  left  to  fill  orders  for  rental  plan. 
All  equipment  highest  grade.  Guaranteed  for  one  year. 
Write  or  wire  today.   B.  E.  Bermo  Co..  Omaha,  Neb.. 


WELDING  INSTRUCTIONS  written  In  plain  language 

end  Illustrated.  Post  paid,  fifty  cents  A.  J.  P. 
liortschy.  Cor.  20th  snd  Harney.  Omaha,  Neb. 
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Have  You  a  Workshop? 

THE  chap  with  •  little  workshop  in  the  cellar,  attic,  shed 
or  garage  has  a  companion  whose  company  he  can  always 
enjoy.  It  is  a  place  where  he  can  go  to  relax  after  a  day's 
work;  a  place  where  quiet  moments  can  be  passed  making 
things. 

EVERY  normal  man  has  the  creative  instinct  in  some  form. 
To  those  mechanically  inclined,  the  little  workshop  is  a 
place  provided  with  the  very  instruments  of  creation — tools. 
A  screw-driver,  a  plane,  a  hammer  or  lathe  ia  more  than  a 
mere  convenient  device  for  this  or  that  operation.  Tools 
provide  man  with  the  means  for  satisfying  his  desire  to  build, 
to  create.  The  man  working  diligently  in  his  shop  over  a 
model  boat  or  a  new  engine  at  2  o'clock  in  the  morning  is  not 
to  be  considered  eccentric.  He  merely  has  a  strong  desire  to 
produce  something,  and  incidentally  ha  love*  to  use  tools 
because  they  help  him  to  satisfy  this  desire.  The  writer  is 
acquainted  with  men  who  love  tools  in  the  strictest  sense 
of  the  word. 

IT  makes  no  difference  whether  a  shop  contains  ten  thousand 
or  ten  dollars'  worth  of  tools.  It  is  a  shop  just  the  same, 
and  its  owner  will  enjoy  it  regardless  of  its  value.  Probably 
the  man  who  has  just  a  few  tools  enjoys  his  shop  more  than 
the  man  who  has  every  conceivable  device  to  help  him  in  his 
work.  The  chap  with  a  few  tools  must  use  ingenuity;  he 
must  display  resourcefulness  to  accomplish  various  difficult 
operations,  and  this  he  enjoys.  True,  his  shop's  capacity  for 
work  is  not  great,  but  he  obtains  just  as  much  pleasure  as 
the  fellow  with  a  complete  outfit. 

THOSE  who  do  not  know  the  amount  of  good,  wholesome 
pleasure  that  can  be  derived  from  a  workshop  should  equip 
one.  It  is  a  place  where  one  can  go  and  forget  worries  and 
business.  When  one  enters  his  little  shop  he  enters  a  new 
realm.  The  very  atmosphere  is  warm  and  hospitable,  and 
every  tool  on  the  bench  seems  anxious  to  be  used.  Hours 
slip  by  rapidly.  There  is  always  something  to  do,  something 
to  make. 

THE  man  without  a  shop  is  a  man  who  ia  unable  to  enjoy 
the  hospitality  of  an  unfailing  friend  and  companion. 

RAYMOND  FRANCIS  YATES, 

Editor. 
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EVERY  PRACTICAL  MAN'S  LIBRARY 
SHOULD  CONTAIN  THE  FOLLOWING  BOOKS 


The  Modern  Gasoline  Automobile,  Its  Design,  Con- 
struction, Operation. 

By  Vicro*  W.  Page,  H.S.A.E.  This  is  the  most  complete,  practical 
and  up-to-date  treatise  on  gasoline  automobiles  and  their  component 
parts  ever  published.  In  the  new  revised  and  enlarged  1920  edition, 
all  phases  of  automobile  construction,  operation  and  maintenance  are 
fully  and  completely  described  and  in  language  anyone  can  under- 
stand.   1,000  pages.    1,000  illustrations.  Pries,  $4.00 

The  Model  T  Ford  Car,  Its  Con- 
struction, Operation  and  Repair, 
Including  the  Fordson  Farm  Trac- 
tor. The  F.  A.  Starting  and  Light- 
ing System  and  the  Worm  Drive 
1-Ton  Truck. 

By  Vic-roa  W.  Pag*.   This  is  the  most  com- 

Elete  and  practical  instruction  book  ever  pub- 
shed  on  the  Ford  car  and  the  Fordson  Trac- 
tor.   Illustrated  by  specially  made  drawings 

Oand  photographs.  All  parts  of  the  Ford 
Model  T  Car  are  described  and  illustrated  in 
a  comprehensive  manner — nothing  is  left  for 
tile  reader  to  guess  at.  The  construction  is 
fully  treated  and  operating  principle  made 
clear  to  everyone.  425  pages,  ISO  illustrations. 

Price,  $1.50 

How  to  Run  an  Automobile. 

By  ViCTOft  W.  Page.  This  treatise  gives  concise  instructions  for 
starting  and  running  all  makes  of  gasoline  automobiles,  how  to  care 
for  them,  and  give  distinctive  features  of  control.  Describes  every 
step  far  shifting  gears,  controlling  engines.  178  pages.  72  illus- 
ions. Price,  $1.2$ 

Automobile  Welding  with  the  Ozy-Acetylene  Flame. 

By  M.  Kiith  Dunham.  Explains  in  a  simple  manner  apparatus  to 
be  used,  its  care,  and  how  to  construct  necessary  shop  equipment 
Proceeds  then  to  the  actual  welding  of  all  automobile  parte,  in  a 
manner  understanable  by  everyone.    167  pages,  fully  illustrated. 

Price,  $1.50 

Abrasives  and  Abrasive  Wheels. 

By  Fred  B.  Jacobs.  A  new  book  for  everyone  interested  in  abrasives 
or  grinding..  A  careful  reading  of  the  book  will  not  only  make  me- 
chanics better  able  to  use  abrasives  intelligently,  but  it  will  also  tell 
the  shop  superintendent  of  many  short  cuts  and  efficiency-increasing 
kinks.  The  economic  advantage  in  using  large  grinding  wheels  are 
fully  explained,  together  with  many  other  things  that  will  tend  to 
give  the  superintendent  or  workman  a  keen  insight  into  abrasive 
engineering.  340  pages,  200  illustrations.  This  is  an  indispensable 
book  for  every  machinist  Price,  $3.00 

Automobile  Repairing  Made  Easy. 

By  Victor  W.  Page.  A  thoroughly  practical 
book  containing  complete  directions  tor  making 
repairs  to  all  parts  ox  the  motor  car  mechanism. 
Written  in  a  thorough  but  non-technical  man- 
ner. This  book  also  contains  Special  Instruc- 
tions on  Electric  Starting,  Lighting  and  Ignition 
Systems,  Tire  Repairing  and  Rebuilding.  Auto- 
genous Welding,  Brazing  and  Soldering,  Heat 
Treatment  of  Steel,  Latest  Timing  Practice, 
Eight  and  Twelve-Cylinder  Motors,  etc.,  etc. 
You  will  never  "Get  Stuck"  on  a  Job  if  you 
own  this  book.  1,000  specially  made  engravings 
on  S00  plates.  1,056  pages  (5*4x8).  11  fold- 
ing plates.  Price,  $4.00 

Machine  Shop  Arithmetic 

By  Colvih-Chenby.  Most  popular  book  for  shop  men.  Shows  how 
all  shop  problems  are  worked  out  and  "why."  Includes  change  gears 
for  cutting  any  threads;  drills,  taps,  shrink  and  force  fits;  metric 
system  of  measurements  and  threads.  Used  by  all.  classes  of 
mechanics  and  for  instruction  in  Y.  M.  C  A.  and  other  schools. 
Seventh  edition.    131  pages.  Price  60s 

Steel:  Its  Selection,  Annealing,  Hardening  and  Tem- 
pering. 

By  E.  R.  Markhah.  This  work  was  formerly  known  as  "The 
American  Steel  Worker,"  but  on  the  publication  of  the  new,  revised 
edition,  the  publishers  deemed  it  advisable  to  change  its  title  to  a 
more  suitable  one.  This  is  the  standard  work  on  hardening,  temper- 
ing, and  annealing  steel  of  all  kinds  This  book  tells  how  to  select, 
and  how  to  work,  temper,  harden,  and  anneal  steel  for  everything  on 
earth.  It  is  the  standard  book  on  selecting,  hardening,  and  tempering 
all  grades  of  steel.  400  pages.  Very  fully  illustrated.  Fourth 
edition.  Price,  $3.00 


Saw  Filing  and  Management  of  Saws. 

By  Robekt  Gbimshaw.  A  practical  hand  book  on  filing,  _ 
swaging,  hammering  and  the  brazing  of  band  saws,  the  speed,  work, 
and  power  to  run  circular  saws,  etc  A  handy  book  for  those  who 
have  charge  of  saws,  or  for  those  mechanics  who  do  their  own  filing:, 
as  it  deals  with  the  proper  shape  and  pitches  ef  saw  teeth  of  all  IrineTa 
and  gives  many  useful  hints  and  rules  for  gumming,  setting,  and 
filing,  and  is  a  practical  aid  to  those  who  use  saws  for  any  purpose. 
Third  edition,  revised  and  enlarged.    Illustrated.  Price,  $1.28 

Brazing  and  Soldering. 

By  Jakes  F.  Hobabt.  The  only  book  that  shows  you  just  how  to 
handle  any  job  of  brazing  or  soldering  that  comes  along;  it  tells  rou 
what  mixture  to  use,  how  to  make  a  furnace  if  you  need  one.  Full 
of  valuable  kinks.  The  fifth  edition  of  this  book  has  just  been 
published,  and  to  it  much  new  matter  and  a  large  number  of  tested 
formulas  for  all  lands  of  solders  and  fluxes  have  been  added. 

Price,  35c 

Drafting  of  Cams. 

By  Louis  RooiLLIOK.  The  laying  out  of  cams  is  a  serious  problem 
unless  you  know  how  to  go  at  it  right  This  puts  you  on  the  right 
road  for  practically  any  kind  of  cam  you  are  likely  to  run  up  against. 
Third  edition.  Price,  35c 

House  Wiring. 

By  Thomas  W.  Pom.  Describing  and  illustrating  up-to-date  meth- 
ods of  installing  electric  light  wiring.  Intended  for  the  electrician, 
helper  and  apprentice.  Contains  just  the  information  needed  for  suc- 
cessful wiring  of  a  building.  125  pages,  fully  illustrated,  flexible 
cloth.  Price,  75c 

Electric  Wiring,  Diagrams  and  Switchboards. 

By  Newtox  Haebibon,  with  additions  by  Thomas  Porn.  This  is 
the  only  complete  work  issued  showing  end  telling  jrou  what  you 
should  know  about  direct  and  alternating  current  wiring.  It  is  a 
ready  reference.  The  work  is  free  from  advanced  technicalities  and 
mathematics,  arithmetic  being  used  throughout  It  Is  in  every  respect 
a 'handy,  well-written,  instructive,  comprehensive  volume  on  wiring 
for  the  wire-man,  foreman,  contractor  or  electrician.  Second  revised 
edition.    303  pages,  130  illustrations.    Cloth.  Price,  $3.00 

High  Frequency  Apparatus,  Its  Construction  and  Prac- 
tical Application. 

By  Thomas  Stanley  Curtis.  The  most  comprehensive  and  thor- 
ough work  on  this  interesting  subject  ever  produced.  The  book  is 
essentially  practical  in  its  treatment  and  it  constitutes  an  accurate 
record  of  the  researches  of  its  author  over  a  period  of  several  year*, 
during  which  time  dozens  of  coils  were  built  and  experimented  with. 
248  pages.    Fully  illustrated.  Price,  $S*M 

The  Lathe — Its  Design,  Construction  and  Operation, 
With  Practical  Examples  of  Lathe  Work. 

By  Oscar  E.  Pebbigo.  A  new  revised  edition,  and  the  only  complete 
American  work  on  the  subject,  written  by  a  man  who  knows  not  only 
how  work  ought  to  be  dene,  but  who  also  knows  how  to  do  it,  ana 
how  to  convey  this  knowledge  to  others.  It  is  strictly  up-te-date  in 
'  its  descriptions  and  illustrations.  A  number  of  difficult  machining 
operations  are  described  at  length  and  illustrated.  The  new  edition 
has  nearly  500  pages  and  350  illustrations.  Price,  $3.M 

Henley's  Twentieth  Century  Book  of  Recipes,  Formu- 
las and  Processes. 

Edited  by  Gardner  D.  Hiscox.  The  most  valuable  techno-chemical 
formula;  book  published,  including  over  10,000  selected  scientific, 
chemical,  technological  and  practical  recipes  and  processes.  This 
book  of  800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  tor  the  manufacture  of  valuable 
articles  for  everyday  use.  Hints,  helps,  practical  ideas  snd  secret 
processes  are  revealed  within  its  pages.  It  covers  every  branch  of 
the  useful  arts  in  every  respect.  Contains  an  immense  number  of 
formulas  that  every  one  ought  to  have  that  are  not  found  in  any 
other  work.   New  edition.    Cloth.  Price,  $4.60 

Starting,  Lighting,  and  Ignition  Sys- 
tems. 

By  Victor  W.  Page.  A  practical  treatise  on 
modern  starting  and  ignition  system  practice. 
This  practical  volume  has  been  written  with 
special  reference  to  the  requirements  of  the 
non-technical  reader  desiring  easily  understood 
explanatory  matter  relating  to  all  types  of  auto- 
mobile ignition,  starting  and  lighting  systems. 
It  can  be  understood  by  anyone  even  without 
electrical  knowledge.  Nearly  500  pages.  297 
specially  made  engravings.    New  Edition. 

Price.  32.50 


sW*  Any  of  these  books  seat  prepaid  on  receipt  of  price.  FREE — Our  new  1920  Catalog  of  Practical  Books  sent  free  on  request 
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Electrical  Guides 


4700  Pictures 
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READ  THIS  PARTIAL  LIST  OF  CONTENTS 

Ho.  I  Contains  348  pages,  388  Illustrations  Electrical  signs  ami 
symbols — static  and  current  electricity — primary  cells — conductors 
and  Insulators — resistance  and  conductivity — magnetism — Indu- 
Uon  coils — dynamo  principles— classes  of  dynamos — armature:* — 
windings — commutation — brushes,  etc 

Na.  2  Contains  346  pages,  394  illustrations.  Motor  principles— 
armature  reaction — motor  starting — calculations — brake  horse- 
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variometers  —  standard  cells  —  current  measurement  —  resistance 
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of  dynamos — operation  of  motors  etc. 
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wiring — sign  flashers — lightning  protection — rectifiers — storage  bat- 
tery systems,  etc. 

Na.  4  Contains  270  pages.  379  Illustrations.  Alternating  current 
principles  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principles — alternator  construction — windings,  etc. 
Na.  5  Contains  320  pages,  614  Illustrations.  A.  C.  Motors — syn- 
chronous and  Induction  motor  principles— A.  C.  commutator 
motors  —  Induction  motors  —  transformers:  losses,  construction, 
connections,  tests — converters — rectifiers,  etc. 
No.  I  Contains  293  pages.  472  illustrations.  Alternating  current 
systems — switfiilng  devices— current  breakers — relays — lightning 
protector  apparatus — regulating  devices — synchronous  condensers 
— indicating  devices — meters — power  factor  Indicators — wave  form 
measurement — switch  boards,  etc. 

Na.  7  Contains  315  pages.  379  illustrations.  Alternating  current, 
wiring  power  stations — turbines:  management,  selection,  location, 
erection,  testing,  running,  care  and  repair — telephones,  etc. 
Na.  8  Contains  332  pages,  436  Illustrations.  Telegraph — simulta- 
neous telegraphy  and  telephony  —  wireless  —  electrolysis  hells  — 
electric  lighting — photometry,  etc. 

Na.  9  Contains  322  pages,  627  Illustrations.  Electric  railway* — 
electric  locomotives — oar  lighting — trolley  car  operation — mis- 
cellaneous applications— motion  pictures— gas  engine  ignition— 
automobile  self-starters  and  lighting  systems,  electric  vehicles,  etc 
Na.  10  Contains  513  pages,  599  illustrations.  Elevators — cranes 
— pumps — air  compressors — electric  heating — electric  welding-- 
soldering  and  brazing — Industrial  electrolysis— electro-plating— 
electro— therapeutics — X-rays,  etc. 

Also  a  complete  126  page  ready  reference  index  of  the  complete 
library,   litis  Index  has  been  planned  to  render  easllv  acressihle 
all  the  vast  Information  contained  in  the  10  electrical  miMw 
are  over  13,500  cross  references.  You 
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place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  are  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words — only  what  you  need  to 
know — full  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guide*  can't  give  you  help  on. 

The  WHOLE  SET  sent  r-D|717 
for  your  inspection  rlftt 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  its  con- 
tents. 3,500  pages  of  actual  information  and  4,700  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.   Try  it  at  our  expense. 

TO  EARN  MORE-LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books — to  look  them  over — ask 

them  all  the  questions  you  can  think  of — use  them  in  your  work — study  them — pick 
up  some  information  that  will  increase  your  earning  ability.  We  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  being 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can't  get  along 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  $1.00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1.00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.     It  will  pay  you  many  times  over. 
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Hawkins  (Juuiw  are  worth  double  their 
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K.    W.  Monard. 

Supt.  Brsklne  Light  9t  Power  Plant. 
Er&kine,  Minn. 
$5,000  Saved 

The  ten  dollars  I  invested  In  Hawkins 
Electrical  Guides  netted  the  company 
by  whom  I  am  employed  somewhere 
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The  knowledge  gamed  from  your  books 
enabled  me  to  save  a  transformer  house, 
whereas  a  year  ago  I  should  have 
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Use  this  letter  as  you  please  as  I  am 
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ders. A.  L.  Foster,  Opher,  Colo. 
Handy  to  Carry 

The  great  beauty  of  them  is  that  you 
can  carry  them  in  your  pocket.  That 
suits  me  for  I  never  want  to  bo  without 
them  F.  8.  Collins. 

Richardson  Engineering  Co.,  Hartford. 
Coon. 
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Learn  Mechanical  Drafting 

Earn  $35  to  $100  A  Week 

"Get  into  the  profession  of  big  pay  and  Rapid  Advancement  with  the  help  of 
the  school  that  has  started  hundreds  on  the  Road  to  Success.    I  am  ready  to 

help  you."  Roy  C. 
C  1  a  f  I  i  n,  President 
Columbia     School  of 


Learn  at  Home 
in  Spare  Time 

You  don't  have  to  stop  work  or 
leave  home  in  order  1o  become  a 
trained  Draftsman.  Through  our 
practical  Home  Study  Training  we 
teach  you  in  your  own  home,  and 
enable  you  to  qualify  as  a  practical 
Draftsman. 

No  Previous  Training 
Required 

Owing  to  the  comprehensive  nature  of 
our  course,  you  need  no  previous  train- 
ing in  the  subject.  Though  you  have 
never  done  any  kind  of  drawing  before, 
you  can  become  a  thorough  Draftsman 
by  following  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  elimi- 
nate unnecessary  theoretical  work  and 
concentrate  upon  the  PRACTICAL 
problems  such  as  confront  the  profes- 
sional Draftsman.  We  do  not  require 
you  to  spend  months  of  your  time  on 
"preliminary"  work,  but  start  you  on 
REAL  DRAFTING  at  once.  That  is 
one  reason  why  our  students  "make 
good"  so  readily. 

Our  Graduates  Get  to  the 
Top 

The  universal  success  of  our  graduates  as 
Professional  Draftsmen,  many  of  whom  have 
advanced  rapidly  to  positions  of  Chief  Drafrs- 
men,  is  evidence  of  the  REAL  VALUE  of 
the  training  given  hy  the  COLUMBIA 
SCHOOL  OF  DRAFTING.  Large  numbers 
of  our  students  have  secured  excellent  posi- 
tions even  before  completing  their  courses. 
We  gladly  cooperate  with  our  students  and 
graduates  in  securing  desirable  positions, 
which  has  been  easy  for  us  owing  to  the  many 
demands  upon  us  to  supply  our  product 
for  these  positions. 

Draftsmen  Get  $35  to  $100 
a  Week 

Our  graduates  have  shown  their  ability  to 
reach  high  salaries  RAPIDLY,  owing  to  their 
practical  training.  They  secure  excellent 
salaries  AT  THE  START  as  high  as  $2,000 
a  year.  The  usual  pay.  of  Draftsmen  is  S35 
to  $100  a  week. 


The  Demand 
is  Greater 
than  the  Supply 

The  demand  for  properly  trained  Draftsmen 
has  always  been  greater  than  the  supply,  out 
this  is  more  so  today  than  ever  before,  owing 
to  gTeatly  increased  construction  and  mechan- 
ical development.  The  Draftsman  is  an  es- 
sential connecting  link  in  all  engineering 
work.  This  great  demand  is  indicated  by  the 
long  lists  of  want  ads  for  Draftsmen  in  the 
daily  papers,  especially  those  of  industrial 
centers. 

Specialists  in  Mechanical 
Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING 
not  only  trains  Draftsmen  by  mail  but  also 
maintains  a  large  local  institution  of  the 
highest  standing.  For  many  years  it  has  been 
the  leader  in  SPECIALIZING  on  the  teach- 
ing of  DRAFTING.  This  is  an  obvious  ad- 
vantage over  teaching  Drafting  only  as  a  side 
issue. 

Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a  drafting 
outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
Free 

If  you  are  interested  in  becoming  a  practical- 
Draftsman  through  the  thorough  training  of 
the  COLUMBIA  SCHOOL  OF  DRAFTING, 
whereby  you  can  enter  a  Profession  in  which 
your  services  will  always  be  in  demand,  you 
are  invited  to  write  us  for  our  free  book  of 
particulars,  which  describes  our  school  and 
methods. 

COLUMBIA  SCHOOL  OF  DRAFTING 
Dept.  1082— 14th  and  T  Sts. 
Washington,  D.  C. 

For  your  convenience  you  can  fill  out  and  1 


 Mail  This  Coupon  To-day  

Columbia  School  of  Drafting. 
Dept.  1082,  14th  &  T  Sts.,  N.W., 
Washington.  D.  C. 

Without  obligation  to  me,  please  send  me  full 
particulars  of  your  practical  home  study 
training  in  Drafting. 


Name  . . 
Address 

City. . . 
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BLUE  BOOK 

_  For  Practical  Men  and 
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I  have  prepared  a  pockst-sue  set*  soak  mi 
daily  tar  the  praetloal  nan  aid  inns  who  are 
taking  up  tha  study  of  electricity.  It  eeatsias 
drawings  and  diagrams  ef  electrical  machinery 
and  connections  over  tin  haadred  formulas  tar 
calculation!,  and  prehloma  worked  oat  shewisa 
how  the  formulae  an  need.  This  data  Is  takes 
from  nay  personal  note  boek,  which  was  nisds 
while  ea  different  kinds  et  week,  and  It  will  he) 
found  of  value  to  ssyoae  aagaged  Is  the  electrical 
business. 

The  drawings  of  connections  for  electrical 
apparatus  Include  Motor  Starters  and  Start- 
ing Boxes,  Overload  and  Underload  Release 
Boxes,  Reversible  Types,  Elevator  Control- 
lers, Tank  Controllers,  Starters  for  Print- 
ing Press  Motors,  Automatic  Controllers, 
Variable  Field  Types,  Controllers  for  Mine 
Locomotives,  Street  Car  Controllers,  Con- 
nections for  Reversing  Swltrbes,  Motor  and 
Dynamo  Rules  snd  Rules  for  Speed  Regu- 
lation. Also,  Connections  for  Induction 
Motors  snd  Starters,  Delta  snd  Star  Con- 
nections and  Connections  for  Auto  Trans- 
formers, and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  allow 
all  kinds  of  lighting  circuits,  including  spe- 
cial controls  where  Three  snd  Four  Way 
Switches  are  used. 

The  work  on  Calculations  consists  of 
Simple  Electrical  Mathematics,  Electrical 
Units,  Electrical  Connections,  Calculating 
Unknown  Resistances,  Calculation  of  Cur- 
rent In  Branches  of  Parallel  Circuits,  How 
to  Figure  Weight  of  Wire,  Wire  Gauge 
Rules,  Ohm's  Law,  Watt's  Law,  Information 
regarding  Wire  used  for  Electrical  Pur- 
poses, Wire  Calculations,  Wiring  Calcula- 
tions, Illumination  Calculations,  Shunt  In- 
struments and  How  to  Calculate  Resistance 
of  Shunts,  Power  Calculations,  Efficiency 
Calculations,  Measuring  Unknown  Resist- 
ances, Dynamo  and  Dynamo  Troubles,  Mo- 
tors and  Motor  Troubles,  snd  Calculating 
Size  of  Pulleys. 

Also  Alternating  Current  Calculations  In 
finding  Impedance,  Reactance,  Inductance, 
Frequency,  Alternations,  Speed  of  Alter- 
nators and  Motors,  Number  of  Poles  in 
Alternators  or  Motors,  Conductance,  Sus- 
ceptance.  Admittance,  Angle  of  Lag  and 
Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

Thit  book  it  recommended  by  practical 
men  It  it  beinff  need  In  technical 
Bekoola.  Electrical  ettabliakmentc  /units* 
Ihem  to  tkair  employee*  to  acre  time, 
tndunlrtal  cetabliskmentt  give  them  to 
their  automata. 

The  Burgess  BLUE  BOOK  will  he  Mailed, 
Postpaid,  on  Receipt  of  $1.00 

Send  dollar  bill,   money  order  or  cheek.  I 

riuarantee  satisfaction  or  will  return  your  money 
I  you  decide  nnt  to  keep  the  book  after  using 
It  fcr  five  days. 
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Information  and  Write-ups  on 
Electrical  Subjects  Supplied. 
Questions  Answered.Problems 
Solved.  Inventions  Perfected. 


I  Burgess  Engineering  Co.  1 

mm        Consulting  Electrical  Engineering  ■ 

■  YORKE  BURGESS,  President  S 
|  753  East  42nd  St.             Chicago,  HI.  ( 

I  ELECTRICITY  1 

g  Taught  by  a  Practical  Man  | 

§|  If  you  are  interested  to  a  HOME  STUDY  ■ 

|  COURSE,  which  is  really  an  Engineer-  § 

=  ing  Service,  and  well  adapted  to  men  ■ 

■  who  are  engaged  in  the  electrical  to-  3 
=  dustry,   SEND   FOR   MY   CATALOG.  ■ 

II  Superintendents,  Chief  Electricians  and  3 
_  Foremen,  who  are  In  teres  tad  to  tka  wed-  ■ 

■  fare  of  their  men,  ARE  INTERESTED  S 
__  In  what  I  have  to  offer.  Students  may-  I 
g  discontinue  at  any  time,  if  not  satisfied,  — 

and  their  paymente  stop  then.  H 

"j  PRACTICAL  MEN  recommend  this  course.  S 

■—  Seventy-five  percent  of  my  students  are  ■ 

s  engaged  in  practical  work  and  find  my  In-  jf 

a  structlon  well  suited  to  their  needs.  » 

Over  11  percent  of  my  enrollment  has  been  m 

obtained  from  students.  m 


Burgess  Electrical  School  I 

YORKE  BURGESS,  Superintendent 
751  EAST  42nd  STREET 
Chicago,  Illinois 
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Operating  Principles  of  Rotary  Engines 

A  Non-technical  Description  of  the  Gnome  and  Le  Rhone  Revolving  Cylinder 
Fixed  Crankshaft  Aviation  Engines  Detailing  Principles  of 
Operation  and  Features  of  Construction 


By  Victor  W.  Page,  M.  S.  A.  E. 


THOUSANDS  of  rotary  engines 
were  used  by  the  Allies  during 
the  past  emergency  on  scout 
planes  employed  in  active  service  both 
for  operations  against  the  enemy  and 
for  training  pilots  at  the  various  avia- 
tion schools  in  this 
country  and  Europe. 
Some  of  the  most 
successful  airplanes 
devised  have  used 
rotary  cylinder-fixed 
crank  engines  for 
power,  and  this  in- 
teresting type  has 
much  to  commend  it 
for  airplane  use. 
The  engines  are 
easily  installed  and 
the  design  makes  for 
a  short,  easily  ma- 
noeuvered  fuselage 
and  a  compact  plac- 
ing of  power  plant, 
controls  and  pilot 
that  is  so  essential 
in  the  scout  plane. 

Rotary  Engines 
Easy  to  Maintain 

The  revolving 
cylinder  engine  is  a 
very  easy   type  to 
overhaul   and  keep 
in  condition  because 
it   is   simple  and 
compact  in  con- 
struction and  prac- 
tically all  bearings 
are  of  the  anti-fric- 
tion  type.  These 
bearings  do  not  re- 
quire refitting  every  time  the  engine  is 
overhauled,  as  is  necessary  with  the 
plain  bearing  fixed  cylinder,  revolving 
crankshaft    engines.    Rotary  engines 
are  easily  dismantled  when  repairs  are 
necessary.    The  Le  Rhone  type  has 


been  found  to  be  more  enduring  than 
the  Gnome  in  the  writer's  experience, 
the  former  giving  an  average  useful 
service  of  75  flight  hours  between  over- 
haulings,  the  latter  seldom  running 
more  than  50  hours.    It  requires  about 


Fig.  l. 


American  soldier-mechanic  overhauling  Le  Rhone  rotary  motor.  Special  puller 
shown  was  developed  for  removing  engine  supporting  plales 

60  man-hours,  or  two  men  working  30 
hours  to  overhaul  a  rotary  engine  if 
new  rings  must  be  fitted,  all  parts  thor- 
oughly cleaned,  carbon  removed  and 
valves  ground  and  have  it  ready  for  the 
test   stand.     With    the  conventional 
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eight  or  twelve  cylinder  V-type  it  re- 
quires about  twice  as  much  time  to  do 
any  kind  of  a  job  of  overhauling,  espe- 
cially if  crankshaft  and  connecting  rod 
bearings  must  be  fitted.  As  for  ease 
of  replacement,  a  crew  of  three  men 
has  taken  a  rotary 
engine  out  of  fusel- 
age and  replaced  it 
in  eight  minutes,  a 
feat  impossible  of 
duplication  with 
any  conventional 
water  cooled  V-type 
or  cylinders-in-line 
form.  The  fixed 
cylinder  engines 
have  a  longer  useful 
life,  however,  and  it 
is  not  unusual  to  get 
100  hours'  flying 
time  before  cleaning 
is  necessary.  Some 
Curtiss  OX5  engines 
have  been  run  120 
flight  hours  without 
cleaning  and  Liberty 
engines  hive  been 
operated  for  even 
longer  periods  with- 
out repairs  being 
necessary. 

Design  Permits 
Light  Construction 
Rotary  engines  are 
generally  associated 
with    the    idea  Of 
light  construction 
and  it  is  rather  an 
interesting  point  that 
the  reason  why  ro- 
tary engines  are  popularly  supposed  to 
be  lighter  than  the  others  is  because 
they  form  their  own  fly-wheel,  yet  on 
aeroplanes  engines  are  rarely  fitted  with, 
a  fly-wheel  at  all.   As  a  matter  of  fact 
these  engines  are  not  light  merely  be- 
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cause  they  are  rotary  motors,  but  are 
rotary  motors  because  that  design  has 
been  adopted  as  that  most  conducive  to 
lightness  and  is  most  suited  to  an  engine 
working  in  this  way.  The  cylinders  of 
a  Gnome  could  be  fixed  and  crankshaft 
revolve  without  in- 
creasing the  weight 
to  any  extent  if  the 
engine  operated  on  a 
more  conventional 
cycle.  There  are  two 
prime  factors  gov- 
erning the  lightness 
of  an  engine,  one  be- 
ing the  initial  de- 
sign and  the  other 
the  quality  of  the 
materials  employed. 
The  consideration  of 
reducing  weight  by 
cutting  away  metal 
is  a  subsidiary 
method  that  ought 
not  to  play  a  part  in 
standard  practice, 
however  useful  it 
may  be  in  special 
cases.  In  most  ro- 
tary engines  the  lightness  is  entirely  due 
to  the  initial  design  and  to  the  mate- 
rials employed  in  manufacture.  Thus, 
in  the  first  case  the  engine  is  a  radial 
engine,  and  has  its  seven  or  nine  cylin- 
ders spaced  equally  around  a  crank- 
chamber  that  is  no  wider,  or  rather, 
longer,  than  would  be  required  for  any 
one  of  the  cylinders. 

This  shortening  of  the  crank-cham- 
ber not  only  effects  a  considerable  sav- 
ing of  weight  on  its  own  account,  but 
there  is  a  corresponding  saving  in  the 
shafts  and  other  members,  the  dimen- 
sions of  which  are  governed  by  the  size 
of  the  crank-chamber.  With  regards 
to  materials,  nothing  but  high-grade 
steel  is  used  throughout,  and  most  of 
the  metal  is  forged  chrome  nickel  steel. 
The  steady  running  of  these  engines  is 
largely  due  to  the  fact  that  there  are  lit- 
erally no  reciprocating  parts  in  the 
absolute  sense,  the  apparent  reciproca- 
tion between  the  pistons  and  cylinders 
being  solely  a  relative  reciprocation, 
since  both  travel  in  circular  paths,  that 
of  the  pistons,  however,  being  eccentric 
by  one-half  of  the  stroke  length  to  that 
of  the  cylinder. 

While  the  rotary  engine  has  many  ad- 
vantages, on  the  other  hand,  the  head 
resistance  offered  by  a  motor  of  this 
type  is  considerable;  there  is  a  large 
waste  of  lubricating  oil,  due  to  the  cen- 
trifugal force  which  tends  to  throw  the 
oil  away  from  the  cylinders;  the  gyro- 
scopic effect  of  the  rotary  motor  is  said 
to  be  detrimental  to  the  best  working  of 
the  single  engine  aeroplane  if  of  short 
span,  and,  moveover,  it  requires  about 
7  per  cent  of  the  total  power  developed 
by  the  motor  to  drive  the  revolving  cyl- 
inders around  the  shaft  and  overcome 
the  air  resistance.    Of  necessity,  the 


compression  of  this  type  of  motor,  which 
is  always  air  cooled,  is  rather  low,  and 
an  additional  disadvantage  manifests 
itself  in  the  fact  that  there  is  as  yet  no 
satisfactory  way  of  entirely  muffling  the 
rotary  type  of  motor. 


,-Lc  Rhone  Motor 


Fig.  2.  View  of  DBS  airplane,  showing  how  easily  rotary  motor  is  installed 

Rotary  Cylinder  Engine  of  American 
Origin 

The  modern  Gnome  engine  has  been 
widely  copied  in  various  European 
countries,  but  the  form  on  which  its  de- 
sign is  based  was  originated  in  America, 
the  early  Adams-Farwell  engine  being 


Fig.  3.  Diagrams  at  A  and  B  show  why 
rotary  cylinder  engines  operating  on  single 
crank  should  have  odd  number  of  cylinders. 
Gnome  Monosoupape  timing  diagram  shown 
below 

the  pioneer  form.  It  has  been  made  in 
three,  five  and  nine-cylinder  types  and 
forms  of  double  these  numbers.  The 
simple  or  one-crank  engines  have  an 
odd  number  of  cylinders  in  order  to 
secure  evenly  spaced  explosions.  In  the 


seven-cylinder    the    impulses  come 
102.8°  apart.     In  the  nine-cylinder 
form  the  power  strokes  are  spaced  80° 
apart.   The  fourteen-cylinder  engine  is 
virtually    two    seven-cylinder  types 
mounted  together,  the  cranks  being  op- 
posed just  the  same 
as  in  a  double  cylin- 
der horizontal  mo- 
tor, the  explosions 
coming  51.4  apart, 
while  in  the  eigh- 
teen-cy Under  model 
the  power  impulses 
come  every  40°  cyl- 
inder travel.  Other 
rotary  motors  have 
been  devised,  such 
as  the  Le  Rhone  and 
the  Clerget  in  France 
and  copies  of  these 
types  in  other  coun- 
tries.  The  speed  of 
a  rotary  cylinder  en- 
gine is  limited  to  a 
greater  degree  than 
any  other  form,  and 
it  is  not  safe  to  run 
them   over  1200 
r.p.m.  owing  to  stresses  produced  by 
centrifugal  force  at  higher  speeds.  The 
writer  has  seen  an  engine  under  test 
"throw  a  cylinder"  when  run  at  1500 
r.p.m.  for  trial  purposes. 

Why  an  Odd  Number  of  Cylinders 
Is  Used 

Many  people  doubtless  wonder  why 
single  crank  rotary  engines  are  usually 
provided  with  an  odd  number  of  cylin- 
ders in  perference  to  an  even  number. 
It  is  a  matter  of  even  torque,  as  can 
easily  be  understood  from  the  accom- 
panying diagram.  Fig.  3A  represents 
a  six-cylinder  rotary  engine,  the  radial 
lines  indicating  the  cylinders.  It  is  pos- 
sible to  fire  the  charges  in  two  ways  if 
the  engine  is  a  four-cycle  type,  firstly  in 
rotation,  1,  2,  3,  4,  5,  6,  thus  having 
six  impulses  in  one  revolution  and  none 
in  the  next;  or  alternately,  1,  3,  5,  2, 
4,  6,  in  which  case  the  engine  will  have 
turned  through  an  equal  number  of  de- 
grees between  impulses  1  and  3,  and  3 
and  5,  but  a  greater  number  between  5 
and  2,  even  again  between  2  and  4,  4 
and  6,  and  a  less  number  between  6  and 
1,  as  will  be  clearly  seen  by  reference 
to  the  diagram.  Referring  to  Fig.  3B, 
which  represents  a  seven-cylinder  en- 
gine, if  the  cylinders  fire  alternately  it 
is  obvious  that  the  engine  turns  through 
an  equal  number  of  degrees  between 
each  impulse,  thus,  1,  3,  5,  7,  2,  4,  6, 
1,3,  etc.  Thus,  supposing  the  engine 
to  be  revolving,  the  explosion  takes 
place  as  each  alternate  cylinder  passes, 
for  instance,  the  point  1  on  the  diagram, 
and  the  ignition  is  actually  operated  in 
this  way  by  a  single  contact  brush  that 
ditsributes  the  current  to  contact  seg- 
ments on  the  distributor  plate. 
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Rotary  Engines  Easily  Installed 

When  rotary  engines  are  installed, 
simple  steel  stampings  or  "spiders"  are 
attached  to  the  fuselage  to  hold  the  fixed 
crankshaft.    Inasmuch  as  the  motor 


being  dispensed  with  on  account  of  the 
trouble  caused  by  that  member  on  earli- 
est engines.  The  construction  of  this 
latest  type  follows  the  lines  established 
in  the  earlier  designs  to  some  extent  and 
it  differs  only  in  the  method  of  charg- 


or  single-valve  motor,  and  this  valve 
also  remains  open  a  portion  of  the  in- 
take stroke  to  admit  air  into  the  cylin- 
der and  dilute  the  rich  gas  forced  in 
from  the  carnk-case  interior.  Aviators 
who  have  used  the  early  form  of  Gnome 
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projects  clear  of  the  fuselage  proper 
there  is  plenty  of  room  back  of  the  front 
spider  plate  to  install  the  auxiliary 
parts,  such  as  the  oil  pump,  air  pump 
and  ignition  magneto,  and  also  the  fuel 
and  oil  containers. 
The  diagram  given  at 
Fig.  4  shows  how  a 
Gnome  "monosou- 
pape"  engine  is  in- 
stalled on  the  anchor- 
age plates,  and  it  also 
outlines  clearly  the 
piping  necessary  to 
convey  the  oil  and 
fuel  and  also  the  air- 
piping  needed  to  put 
pressure  on  both  fuel 
and  oil  tanks  to  in- 
sure positive  supply 
of  these  liquids,  which 
may  be  carried  in 
tanks  placed  lower 
than  the  motor  in 
some  installations. 
The  view  of  the  DH5 
biplane  single-seater 
scout  with  rotary  mo- 
tor installed  but  mo- 
tor cowling  removed 
shows  how  simple 
this  installation  is, 
the  engine  in  this  case  being  a  110  h.p. 
Le  Rhone. 

Gnome  "Monosoupape"  Type 
The  latest  type  of  Gnome  engine  is 
known  as  the  "monosoupape"  type,  be- 
cause but  one  valve  is  used  in  the  cyl- 
inder head,  the  inlet  valve  in  the  piston 


ing.  The  very  rich  mixture  of  gas  and 
air  is  forced  into  the  crank-case  through 
the  crankshaft,  and  enters  the  cylinder 
when  the  piston  is  at  its  lowest  position, 
through  the  half-round  openings  in  the 


Fig.  7.  The  Le  Rhone  carburetor  at  A  and  Fuel  supply  regulating  device  at  B 


guiding  flange  and  the  small  holes  or 
ports  machined  in  the  cylinder  and 
clearly  shown  at  Fig.  5.  The  return- 
ing piston  covers  the  port,  and  the  gas 
is  compressed  and  fired  in  the  usual 
way.  The  exhaust  is  through  a  large 
single  valve  in  the  cylinder  head,  which 
gives  rise  to  the  name  "monosoupape," 


say  that  the  inlet  valve  in  the  piston 
type  was  prone  to  catch  on  fire  if  any 
valve  defect  materialized,  but  the 
"monosoupape"  pattern  is  said  to  be 
nearly  free  of  this  danger.  The  bore 
of  the  100-horse power 
nine-cylinder  engine 
is  110  mm,  the  piston 
stroke  ISO  mm  Ex- 
tremely careful  ma- 
chine work  and  fitting 
is  necessary.  In  many 
parts  tolerances  of 
less  than  .0004"  (four 
ten-thousandths  of  an 
inch)  are  all  that  are 
allowed.  This  is  about 
one-sixth  the  thick- 
ness of  the  average 
human  hair,  and  in 
other  parts  the  size 
must  be  absolutely 
standard,  no  appre- 
ciable variation  being 
allowable. 

A  still  later  devel- 
opment of  the  "mono- 
soupape" is  a  150- 
horsepower  type  with 
a  special  form  of  clack 
valve  that  has  no 
valve  spring.  In  other 
details,  with  the  exception  of  the  con- 
necting rod  arrangement,  which  is  simi- 
lar to  that  of  .the  Le  Rhone  motor,  it 
resembles  the  smaller  model. 

Gnome  "Monosoupape"  Valve  Timing 
In  the  present  design  of  the  Gnome 
motor,  a  cycle  of  operations  somewhat 
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different  from  that  employed  in  the  or- 
dinary four-cycle  engine  is  made  use  of. 
This  cycle  does  away  with  the  need  for 
the  usual  inlet  valve 
and  makes  the  en- 
gine operatable  with 
only  a  single  valve, 
hence  the  name 
"monosoupape,"  or 
"single- valve."  The 
cycle  is  as  follows: 
A  charge  being  com- 
pressed in  the  outer 
end  of  the  cylinder, 
combustion  cham- 
ber, it  is  ignited  by 
a  spark  produced  by 
the  spark  plug  lo- 
cated in  the  side  of 
this  chamber,  and 
the  burning  charge 
expands  as  the  pis- 
ton moves  down  in 
the  cylinder  while 
the  latter  revolves 
around  the  crank- 
shaft. When  the  pis- 
ton is  about  half 
way  down  on  the 
power  stroke,  the  ex- 
haust valve,  which 
is  located  in  the  cen- 
ter of  the  cylinder 
head,  is  mechani- 
cally opened,  and 
during  the  following 
upstroke  of  the  pis- 
ton and  burned  gases 
are  expelled  from  the  cylinder  through 
the  exhaust  valve  directly  into  the  at- 
mosphere. 

Instead  of  closing  at  the  end  of  the 
exhaust  stroke,  or  a  few  degrees  there- 


after, the  exhaust  valve  is  held  open  for 
about  two-thirds  of  the  follojving  inlet 
stroke  of  the  piston,  with  the  result  that 
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Fig.  4.  Diagrams  explaining  action  of  Gnome  ignition  system,  oil  pump  and  showing 
complete  power  plant  installation 


fresh  air  is  drawn  through  the  exhaust 
valve  into  the  cylinder.  When  the  cylin- 
der is  still  65°  from  the  end  of  the  inlet 
half-revolution,  the  exhaust  valve 
closes.  As  no  more  air  can  get  into  the 


cylinder,  and  as  the  piston  continues  to 
move  inwardly,  it  is  obvious  that  a  par- 
tial vacuum  is  formed. 

When  the  cylinder 
approaches  with  20° 
of  the  end  of  the  in- 
let half-revolution  a 
series  of  small  inlet 
ports  all  around  the 
circumference  of  the 
cylinder  wall  is  un- 
covered by  the  top 
edge  of  the  piston, 
whereby  the  com- 
bustion chamber  is 
placed  in  communi- 
cation with  the  crank 
chamber.  As  the 
pressure  in  the  crank 
chamber  is  substan- 
tially atmospheric, 
and  that  in  the  com- 
bustion chamber  is 
below  atmospheric, 
there  results  a  suc- 
tion effect  which 
causes  the  air  from 
the  crank  chamber 
to  flow  into  the  com- 
bustion chamber. 
The  air  in  the  crank 
chamber  is  heavily 
charged  with  gaso- 
line vapor,  which  is 
due  to  the  fact  that 
a  spray  nozzle  con- 
nected with  the  gaso- 
line supply  tank  is 
located  inside  the  chamber.  The  pro- 
portion of  gasoline  vapor  in  the  air  in 
the  crank  chamber  is  several  times  as 
great  as  the  ordinary  combustible  mix- 
ture drawn  from  a  carburetor  into  the 
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Fig.  5.  Sectional  view  showing  construction  of  American  built  Monosoupape  Gnome  engine 
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cylinder.  This  extra-rich  mixture  is  di- 
luted in  the  combustion  chamber  with 
the  air  which  entered  it  through  the  ex- 
haust valve  during  the  first  part  of  the 
inlet  stroke,  thus  forming  a  mixture  of 
the  proper  proportion  for  complete  com- 
bustion. 

The  inlet  ports  in  the  cylinder  wall 
remain  open  until  20°  of  the  compres- 
sion half-revolution  has  been  com- 
pleted, and  from  that  moment  to  near 
the  end  of  the  compression  stroke  the 


dead  center  on  the  second  revolution. 
Then  for  45°  of  travel  the  charge  with- 
in the  cylinder  is  expanded,  whereupon 
the  inlet  ports  are  uncovered  and  re- 
main open  for  40°  of  cylinder,  travel, 
20°  on  each  side  of  the  inward  dead 
center  position. 

Gnome  Fuel  System,  Ignition  and 

Lubrication 
Gasoline  is  fed  to  the  engine  by 
means  of  air  pressure  at  five  pounds 
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gases  are  compressed  in  the  cylinder. 
Near  the  end  of  the  stroke  ignition 
takes  place  and  this  completes  the  cycle. 

The  exact  timing  of  the  different 
phases  of  the  cycle  is  shown  in  the  dia- 
gram at  the  bottom  of  Fig.  3.  It  will 
be  seen  that  ignition  occurs  substan- 
tially 20°  ahead  of  the  outer  dead  cen- 
ter, and  expansion  of  the  burning  gases 
continues  until  85  °  past  the  outer  dead 
center,  when  the  piston  is  a  little  past 
half-stroke.  Then  the  exhaust  valve 
opens  and  remains  open  for  somewhat 
more  than  a  complete  revoultion  of  the 
cylinders,  or,  to  be  exact,  for  390°  of 
cylinder  travel,  until  115°  past  the  top 


per  square  inch,  which  is  produced  by 
the  air  pump  on  the  engine  clearly 
shown  at  Fig.  4.  A  pressure  gauge  con- 
venient to  the  operator  indicates  this 
pressure,  and  a  valve  enables  the  oper- 
ator to  control  it.  No  carburetor  is 
used.  The  gasoline  flows  from  the  tank 
through  a  shut-off  valve  near  the  oper- 
ator and  through  a  tube  leading  through 
the  hollow  crankshaft  to  a  spray  nozzle 
located  in  the  crankcase.  There  is  no 
throttle  valve,  and  as  each  cylinder 
always  receives  the  same  amount  of  air 
as  long  as  the  atmospheric  pressure  is 
the  same,  the  output  cannot  be  varied 
by  reducing  the  fuel  supply,  except 


within  narrow  limits.  A  fuel  capacity 
of  30  to  40  gallons  is  usually  provided. 
The  fuel  consumption  is  at  the  rate  of 
12  U.  S.  gallons  per  hour. 

The  high-tension  magnetos,  with 
double  cam  or  two  break  per  revolution 
interrupter,  is  located  on  the  thrust 
plate  in  an  inverted  position,  and  is 
driven  at  such  a  speed  as  to  produce 
nine  sparks  for  every  two  revolutions; 
that  is,  at  2J4  times  engine  speed. 
There  is  no  distributor  on  the  magneto. 
The  high-tension  collector  brush  of  the 
magneto  is  connected  to  a  distributor 
brush  holder  carried  in  the  bearer  plate 
of  the  engine.  The  brush  in  this  brush 
holder  is  pressed  against  a  distributor 
ring  of  insulating  material  molded  in 
position  in  the  web  of  a  gear  wheel 
keyed  to  the  thrust  plate,  which  gear 
serves  also  for  starting  the  engine  by 
hand.  Molded  in  this  ring  of  insulat- 
ing material -are  nine  brass  contact  scc~ 
tors,  connecting  with  contact  screws  at 
the  back  of  the  gear,  from  which  bare 
wires  connect  to  the  spark-plugs.  The 
distributor  revolves  at  engine  speed,  in- 
stead of  at  half  engine  speed,  as  on  or- 
dinary engines,  and  the  distributor 
brush  is  brought  into  electrical  connec- 
tion with  each  spark-plug  every  time 
the  piston  in  the  cylinder  in  which  this 


Fig.  9.    Explaining  Le  Rhone  motor  action 

spark-plug  is  located  approaches  the 
outer  dead  center.  However,  on  the  ex- 
haust stroke  no  spark  is  being  generated 
in  the  magneto,  hence  none  is  produced 
at  the  spark  plug. 

Ordinarily  the  engine  is  started  by 
swinging  the  propeller,  but  for  emer- 
gency purposes,  as  in  seaplanes  or  for 
a  quick  "get  away,"  if  a  landing  is 
made  where  it  is  not  possible  to  start 
the  motor  by  turning  the  propeller,  a 
hand  starting  crank  is  sometimes  pro- 
vided. This  is  supported  in  bearings 
(Continued  on  page  310) 
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A  Model  Steam  Engine 

Constructional  Data  for  a  Model  With  a  Simple  Walchert  Valve  Gear 

By  Oliver  Savage 


MODEL  makers  who  have  a  desire 
to  produce  a  workable  steam  en- 
gine, should  not  hesitate  to  set 
about  the  task  of  building  one  merely 
because  they  do  not  have  the  facilities 
for  making  castings  or  patterns.  Very 
workable  and  practical  little  engines  can 
be  produced  by  using  a  few  extremely 
simple  castings  and  different  odds  and 
ends  found  about  the  workshop.  It  is 
true  that  perfect  engines  cannot  be  built 
by  the  use  of  such  materials  but  working 
models  can  be  made  that  will  operate 
just  as  successfully  as  models  that  re- 
quire a  number  of  castings  in  their 
make-up.  When  engines  are  built  with 
spare  parts,  the  builder  must  use  his 
own  ingenuity  in  perfecting  the  design 
so  that  most  of  the  available  materials 
on  hand  can  be  used  in  the  construc- 
tion. 

The  little  engine  constructed  by  the 
writer  evolves  the  use  of  only  five  cast- 
ings and  these  are  produced  with  very 


the  use  of  a  small  lapp  grinder  or  disc 
grinder  that  can  be  mounted  in  the  live 
spindle  of  the  lathe.  The  fiat  surface 
should  be  tested  for  accuracy  by  the  use 
of  a  machinist's  square.  By  this  the 
writer  means  that  it  should  be  squared 
up  with  the  cylinder  ends. 


Few  model  makers  or  experimental 
engineers  realise  what  neat  and  work- 
able model  steam  engines  can  be  made 
m  a  few  hours'  time  and  by  the  use 
of  simple  materials  and  tools.  The 
little  engine  pictured  on  this  page  and 
described  in  the  text  is  an  example  of 
the  work  that  can  be  accomplished  by 
the  use  of  odd  materials  and  a  few 
simple  castings  of  brass,  the  patterns 
for  which  can  be  made  by  every  me- 
chanic worthy  of  the  name. — Editor. 


The  cylinder  heads  are  now  faced  off 
carefully  in  the  lathe  and  divided  with 
a  protractor  into  six  equal  parts.  After 
being   punched,   these  members  are 


54-28  tap  to  receive  the  exhaust  pipe 
which  is  held  in  this  manner  to  avoid 
the  use  of  solder.  The  hole  for  the  ex- 
haust port  is  continued  beyond  the  one- 
quarter  inch  with  a  %  inch  drill 
One-quarter-inch  copper  tubing  is 
used  as  the  exhaust  pipe. 

By  referring  to  the  drawing  it  will  be 
seen  that  the  cylinder  is  provided  with 
two  projections.  These  are  used  in  fast- 
ening the  cylinder  to  the  engine  frame 
and  they  should  be  drilled  out  and 
tapped  with  a  J4-28  tap. 

The  engine  valve  is  smoothed  the 
same  way  as  the  top  of  the  cylinder. 
The  holes  are  then  laid  out  on  the  steam 
chest  cover  and  drilled  and  tapped  to 
receive  the  cap  screws.  Where  the  valve 
rod  enters  the  steam  chest,  a  hole  is 
made  with  a  ^-in.  drill  one-half  way 
through.  The  hole  is  then  continued 
with  a  ^4-inch  drill.  In  this  way  a 
place  is  made  for  the  packing  which 
obviates  the  necessity  of  making  a 


Two  views  of  the  little  steam  engine  described  in  this  article.  A  careful  study  of  the  photographs  will  do  much  to  assist  the  builder  in 

the  construction  of  the  engine 


simple  patterns  that  can  be  made  by 
any  experimental  engineer  no  matter 
how  inexperienced  he  may  be  in  the  art 
of  pattern  making.  The  patterns  can  be 
taken  to  the  local  foundry  and  the  cast- 
ings obtained  for  about  one  dollar.  The 
castings  should  be  made  with  hard 
brass. 

The  cylinder  of  the  engine  should  be 
cast  with  a  three-quarter  hole  and  it 
will,  of  course,  be  necessary  to  employ 
a  core  box  for  this  purpose.  When  the 
rough  casting  of  the  cylinder  is  received 
from  the  foundry,  it  is  chucked  in  the 
lathe  and  the  hole  bored  out  to  a  diam- 
eter of  one  inch.  After  this  is  done, 
each  end  of  the  cylinder  is  faced  off 
square.  The  fiat  portion  of  the  cylinder 
upon  which  the  steam  chest  rests  must 
be  filed  square  and  finished  as  smoothly 
as  possible,  as  much  depends  upon  this 
particular  operation.  This  operation 
can  also  be  accomplished  very  nicely  by 


drilled  with  a  J^-in.  drill.  When  these 
holes  have  been  drilled  the  cylinder 
heads  can  be  used  as  a  jig  to  drill  the 
corresponding  holes  in  the  cylinder 
ends.  The  holes  in  the  cylinder  ends, 
however,  should  only  be  marked  out  by 
the  aid  of  the  cylinder  ends.  The  holes 
should  be  drilled  with  a  No.  36  drill. 
When  this  is  done  the  holes  in  the  cylin- 
der are  tapped  out  with  a  6-32  tap  to 
receive  the  small  cap  screws  which 
hold  the  heads  to  the  cylinder  ends. 

Now  the  holes  in  the  top  of  the  cyl- 
inder are  laid  out  and  a  J^-in.  drill  run 
down  about  a  quarter  of  an  inch.  An- 
other drill  is  then  run  in  from  each  end 
to  meet.  Care  should  be  taken  in  this 
operation  to  see  that  the  holes  do  not 
break  through  into  the  exhaust  port,  as 
this  would  render  the  cylinder  useless. 
The  exhaust  port  is  drilled  out  by  drill- 
ing about  half  way  in  with  a  }4-in. 
drill.  This  hole  is  then  tapped  with  a 


union,  which  always  requires  a  lot  of 
time  and  patience.  Very  small  unions 
are  also  impractical  unless  they  are 
made  with  the  greatest  precision. 

The  cylinder  head  is  drilled  in  the 
same  manner  as  the  steam  chest.  In 
the  case  of  the  cylinder  head  a  S/16-in. 
drill  is  used,  first  to  drill  the  hole  half 
way  and  this  is  followed  with  a  3/16- 
in.  drill.  A  little  packing  plate  is  then 
cut  to  shape  from  thin  sheet  brass  and 
placed  over  the  hole  in  the  cylinder  end 
to  hold  the  packing  in  place.  The  same 
thing  is  done  with  the  hole  in  the  steam 
chest  through  which  the  valve  rod 
passes.  The  shape  of  these  little  pieces 
can  be  seen  by  referring  to  the  drawing 
on  the  opposite  page. 

The  valve  rod  is  threaded  on  one  end 
to  fasten  the  valve  to  it.  The  stroke  of 
the  valve  is  regulated  by  means  of  two 
screws  which  are  shown  in  place  on  the 
(Continued  on  page  342) 
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Grinding  Convex  Lenses 


TO  the  average  person,  and  to 
many  mechanics  accustomed  to 
working  in  metal,  the  process  of 
shaping  and  polishing  a  glass  lens 
may  seem  quite  beyond  the  powers  of 
those  who  have  not  had  some  experi- 
ence. As  a  matter  of  fact,  the  making 
of  a  lens  is  a  simple  process,  and  is 
done  easily  on  an  ordinary  turning 
lathe  and  does  not  require  more  skill 
than  is  required  for  turning  out  a  per- 
fect metal  article.  The  greatest  asset 
required  is  patience  and  time,  espe- 
cially on  the  final  polishing.  Of  course, 
special  glasses  with  bifocal  curved  sur- 
faces and  the  like  are  really  the  subject 
of  the  professional  optician,  but  lenses 
such  as  those  used  for  magnifying 
glasses  are  easily  produced. 

Assuming  that  a  fairly  high  grade 
speed  lathe  is  available,  it  is  first  neces- 
sary to  make  a  few  tools,  which  are 
easily  produced  by  the  ordinary  me- 
chanic; a  gauge,  a  gouge  and  a  polish- 
ing fixture. 


By  Victor  H.  Todd 

circular  segment  out,  and  finish  with  a 
round  fine  file,  exactly  to  the  mark.  Of 
course,  if  a  cutter  or  other  tool  is  avail- 
able, or  if  proper  appliances  are  had 
for  cutting  a  circle  in  the  lathe,  it  will 
undoubtedly  make  a  truer  and  neater 
job.  In  any  case,  the  finished  gauge 
should  look  like  Fig.  1  and  the  curved 
part  should  be  part  of  a  perfect  circle. 

The  next  tool,  the  gouge,  is  not  used 
directly  in  making  the  lens,  but  is  used 
in  making  the  polishing  fixture.  It 
may  be  made  of  an  old  flat  file,  or  a 
chisel,  or  even  a  wide  saw  blade. 

The  end  should  be  carefully  ground 
to  a  convex  shape  so  that  it  exactly 
fits  the  concave  gauge,  and  must  be  so 
exact  that  when  the  two  are  held  to- 
gether, toward  the  light,  no  light  can 
be  seen  between  them.  It  may  be 
ground  roughly  on  a  coarse  emery  wheel 
and  finished  accurately  on  a  finer  one 
and  at  last  by  an  oilstone.  The  cutting 
edge  should  not  be  flat  like  a  chisel, 
but  should  be  not  less  than  60  degrees, 


Fig.l 

Brass  6auge  for  -testing  the 
Convex  surface  of  lens 


Fig.4 

Cross- section  of  mould 


Fig.5 
Polishing  Fixture 
Casted  from  Fig.4 


Fia? 

Gouging  Chisel, Front  View.^ 


Fig3 

Gouging  Chisel,  Side  View. 


First  determine  the  length  of  the 
desired  lens;  whether  it  is  to  be  plano- 
convex (that  is,  flat  on  one  side  and 
convex  on  the  other)  or  double-convex 
(convex  on  both  sides)  and  the  diam- 
eter. 

Suppose  we  wish  to  make  a  plano- 
convex lens,  with  one  inch  focal  length, 
which  will  magnify  10  diameters.  Take 
a  pair  of  dividers  and  set  for  l/i  the 
focal  length  (^  in.  in  this  case)  and 
upon  a  thin  sheet  of  brass  strike  a  quar- 
ter or  third  of  a  circle.  It  may  be 
advantageous  to  make  a  centre  punch 
prick  mark  in  the  brass  first,  to  get  a 
true  arc  without  the  dividers  slipping. 
If  a  double  convex  lens  is  desired,  it 
would  be  necessary  to  set  the  dividers 
equal  to  the  focal  length  and  not  one- 
half  as  in  this  case. 

Now,  with  shears  or  narrow  cold- 
chisel  carefully  cut  the  inner  part  of  the 


with  the  heel  rounded  off.  The  finished 
gouge  should  appear  like  Fig.  2  on  a 
front  view  and  an  edge  view  like  Fig.  3. 

In  order  to  make  the  polishing  fix- 
ture, it  is  first  necessary  to  make  a 
wooden  mould.  Take  a  block  of  hard- 
wood, about  a  2-inch  cube,  plane  one 
side  smooth  and  with  a  sharp  bit  bore 
a  hole,  1  inch  in  diameter,  one-half 
inch  deep,  in  the  planed  side.  Then 
take  a  smaller  bit  and  make  the  hole 
through  the  block.  This  last  hole 
should  be  of  a  size  most  conveniently 
held  in  the  lathe  chuck.  These  two 
holes,  of  course,  must  be  quite  perpen- 
dicular, and  if  possible  should  be  done 
in  the  lathe.  A  cross  section  of  this 
wooden  mould  is  shown  in  Fig.  4. 

Next,  melt  some  block  tin  or  solder 
in  a  ladle,  and,  holding  the  block  firmly 
on  some  firm  smooth  surface,  pour  it 
into  the  mould.   On  removing  the  cast- 


ing it  should  present  the  appearance  of 
Fig.  5.  If  the  lathe  is  large  enough 
to  chuck  the  big  end,  the  smaller  part 
may  be  carefully  trued  up,  so  that  it 
may  be  removed  while  shaping  the  lens, 
but  we  will  assume  it  is  not,  so  the  first 
thing  to  do  is  to  shape  the  lens,  and  then 
complete  the  polishing  fixture,  as  will 
be  described  later. 

Select  a  good  piece  of  crown  glass,  as 
near  as  possible  to  the  size  of  the  lens, 
and  cement  it  to  a  wooden  center  as 
follows:  Turn  a  piece  of  wood  similar 
to  Fig.  5,  except  turn  the  front  side 
perfectly  plane,  so  it  runs  true.  Now 
get  some  hard  shellac  (sometimes  called 
stick  shellac)  and  heating  it  in  a  fire, 
or  flame,  smear  the  end  of  the  stick, 
.smoothly  and  evenly,  but  very  thin. 
Hold  the  glass  cautiously  in  or  near 
the  flame  until  it  is  hot  enough  to  make 
the  shellac  melt  and  stick.  Smear  the 
glass  smoothly  and  thinly.  Then,  hold- 
ing both  the  stick  and  glass  in  the  flame 
quite  close  together  until  the  shellac 
starts  to  run,  press  them  firmly  together, 
centering  the  glass  as  near  as  possible. 
When  cold,  if  this  cementing  has  been 
done  properly,  the  glass  will  break  be- 
fore it  will  loosen  from  the  stick. 

Remove  the  slide  rest  and  tail  stock 
end  chuck  the  stick  with  the  glass  on 
the  end.  It  must  be  held  very  tightly 
so  as  not  to  work  loose  during  th«  grind- 
ing process.  Take  a  small  emery  wheel 
or  piece  of  emery  wheel  and,  setting  the 
lathe  in  motion,  hold  the  emery  against 
the  glass,  first  working  it  into  a  round 
shape  and  then  grinding  off  the  edges, 
gradually  forming  it  into  a  convex 
shape.  During  the  grinding  the  glass 
should  be  wet  frequently.  This  can  be 
readily  done  by  using  a  sponge  soaked 
in  water  and  held  in  the  left  hand  while 
the  emery  is  held  in  the  right  hand  for 
grinding. 

The  glass  must  not  get  hot  enough  to 
melt  or  loosen  the  shellac.  After  it  has 
been  worked  into  a  smooth  convex  sur- 
face, stop  the  lathe  and  apply  the  brass 
gauge.  This  will  immediately  show 
where  it  must  be  ground  in  order  to  pro- 
duce the  right  curvature.  The  gauge 
test  must  be  made  quite  frequently  when 
nearing  the  proper  shape.  Finally,  it 
must  fit  the  gauge  so  that  when  held  up 
to  the  light  no  light  can  be  seen  between 
the  gauge  and  glass. 

When  this  is  reached,  go  over  it  with 
fine  emery  paper  to  remove  all  scratches 
left  by  the  coarser  emery,  being  very 
careful  not  to  distort  the  shape.  Follow 
this  with  a  piece  of  very  fine  whetstone 
until  it  is  smooth,  free  from  coarse 
scratches  and  still  gauges  up  accurately. 
This  leaves  the  surface  ready  for  polish- 
ing. 

Grinding  a  lens  of  this  size  need  not 
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take  very  long  unless  a  very  thick  piece 
of  glass  is  used.  It  should  not  take 
over  an  hour  or  so.  The  hand  very 
quickly  acquires  the  knack  of  moving 
the  stone  around  so  as  to  give  a  smooth 
convex  surface. 

Remove  the  stick  and  glass  and  in- 
sert the  moulded  polishing  tool  in  the 
chuck.  Set  the  side  rest  squarely  in 
front  and  proceed  to  turn  the  metal  out 
of  the  center,  using  the  gouge  previous- 
ly made. 

Turn  until  there  is  a  smooth  con- 
cavity in  the  end,  a  little  larger  than 
the  proposed  lens,  then  dip  a  piece  of 
slightly  moistened  flannel  cloth  into 
"putty  powder"  (tin  oxide)  and  polish 
this  concavity,  being  very  careful  not  to 
polish  it  out  of  shape.  This  must  also 
fit  the  gauge  perfectly. 

Now  tie  a  piece  of  thin  doeskin  or 
other  firm  and  thin  woolen  cloth  over 
the  concavity,  fastening  it  around  the 
sides  with  a  piece  of  string.  Slightly 
moisten  the  cloth  and  put  a  small  quan- 
tity of  putty  powder  over  it.  Start  it 
revolving  and  press  the  glass  (still  held 
on  the  end  of  the  stick)  into  the  con- 
cavity, which  it  will  fit  perfectly.  Keep 
up  the  application  of  moisture  and 
powder  frequently.  Do  not  let  the  glass 
get  hot  enough  to  melt  the  shellac.  Do 
not  hold  the  glass  in  only  one  position, 
but  rock  it  around  in  every  position, 
taking  care  that  it  fits  in  accurately  in 
any  position  in  the  polisher.  If  the 
cloth  gets  worn  through,  replace  it  with 
new.  When  the  polishing  has  pro- 
ceeded so  far  that  the  surface  appears 
brilliant,  and  no  scratches  appear  visi- 
ble to  the  naked  eye,  the  dampening 
and  application  of  powder  should  be 
stopped,  and  polishing  continued  with 
what  powder  remains  worked  into  the 
cloth,  or,  if  desired,  a  finer  polishing 
powder  may  be  substituted.  The  polish- 
ing should  not  take  long  if  the  glass 
was  finished  carefully  with  a  very  fine 
stone  as  directed.  It  should  be  con- 
tinued until  a  magnifying  glass  with  a 
magnifying  power  of  10  diameters  will 
not  reveal  the  least  scratch  or  rough- 
ness. 

The  lens  may  now  be  heated  enough 
to  melt  the  cement  and  removed.  A 
little  alcohol  will  remove  all  traces  of 
shellac.  If  properly  made,  the  lens 
will  now  give  a  clear,  bright  view  of 
any  object,  and  upon  turning  the  glass 
in  various  positions  no  distortion  will 
be  noted. 

It  must  be  remembered  that  practice 
makes  perfect  and  that  this  work  re- 
quires a  great  deal  of  patience,  as  it  is 
very  tedious  and  the  whole  work  may 
be  spoiled  in  a  few  seconds  by  a  little 
hurrying  or  impatience. 

The  average  experimenter  seems  to 
have  inherited  fear  of  working  with 
glass.  If  the  directions  outlined  are 
followed,  all  will  be  well. 


A  Model  Tractor 

By  Edward  F.  McCabe 


THE  making  of  a  farm  tractor  may 
be  something  new  in  the  line  of 
models,  yet  there  is  no  reason  why  any 
amateur  handy  with  the  scroll  saw 
(which  is  used  considerably  in  making 
the  wheels)  could  not  make  this  ma- 
chine in  a  few  hours. 

A  piece  of  hard  wood  6  x  x  H  m> 
is  used  in  making  the  frame  on  which 
the  clock-work,  radiator  and  gears  to 
the  rear  wheels  are  mounted.  The 
clock-work  from  any  clock  will  do,  but 
try  to  get  a  clock  as  small  as  possible. 


It  need  have  no  alarm,  as  this  is  not 
used. 

The  rear  wheels,  which  are  2}£  in. 
in  diameter,  are  cut  from  %  in.  hard 
wood,  two  pieces  making  one  complete 
wheel.  After  sawing  out  the  size  of  die 
wheel,  the  spokes  must  be  cut  out  with 
a  scroll  saw,  each  piece  having  four 
spokes.  Place  the  two  pieces  together 
so  that  the  spokes  in  the  first  piece  are 
just  between  those  of  the  second  and 


then  glue.  The  small  pieces  of  wood 
are  glued  in  place.  The  front  wheel  is 
made  of  but  one  piece.  Tin  furnished 
the  support  from  the  frame  to  the  front 
wheel. 

The  largest  gear  in  the  clock,  which 
is  connected  with  the  spring,  is  used  to 
drive  the  rear  wheels,  all  other  cogs 
being  left  in  place  except  the  balance 
wheel.  Directly  to  the  large  gear  is 
connected  a  small  gear  which  can  be 
taken  from  some  other  clock.  This  is 
soldered  to  the  rear  axle  and  fitted  in 
the  tin  bearing,  which  is  clearly  shown 
in  illustration  No.  4. 

The  radiator  is  a  ^  in.  piece  of  hard 
wood  with  tin  fastened  to  its  center  with 
small  brads.  The  hood  is  simply  a 
strip  of  tin  4J4  ins.  long  and  1%  ins. 
wide,  bent  to  the  proper  shape. 

To  stop  and  start  the  motor  a  wire  is 
fastened  as  shown,  so  that  when  it  is 
turned  to  the  left  it  comes  in  contact 
with  a  small  cog  and  brings  it  to  a  stop. 
To  wind,  a  long  key  is  necessary,  as  it 
must  reach  through  the  left  wheel.  This 
model  will  give  much  enjoyment  and  is 
able  to  pull  small  wagons  three  times  its 
size. 

The  tractor  can  be  improved  by  ar- 
ranging a  small  steering  wheel  upon 
it  together  with  a  seat  for  the  operator. 
The  seat  should  be  located  at  the  back 
and  the  steering  should  be  equipped 
with  a  long  axle  which  will  reach  the 
front  wheel. 
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Model  Locomotive  Design  and  Construction 


By  Henry  Greenly,  M.  E. 

Associate  Member  Institute  Locomotive  Engineers,  England 


IN  the  "old  country"  the  standard- 
ization of  model  locomotive  parts 
by  the  writer  has  been  attended  with 
a  considerable  degree  of  success  and, 
as  a  result,  many  amateur  model  makers 
are  now  building  satisfactory  working 
models  of  their  own  general  design 
where  before  they  were  limited  to  given 
types  or  held  up  by  the  fact  that  the 
supply  of  castings  and  accessories  of 
interchangeable  design  was  non-exis- 
tent. Of  course,  the  war  has  retarded 
progress  in  this  work,  but  lost  time  is 
now  being  made  up. 

For  the  past  twenty  years  the  writer 
has  been  designing  models  of  locomo- 
tives of  all  sizes  as  well  as  model  roll- 
ing stock  and  railroad  equipment. 
These  models  have  comprised  the  toy 
engines  and  accessories  for  gauges  1J4 
in.,  1}£  in.,  and  2  ins.,  actuated  by 
clockwork,  steam  and  electricity  such 
as  were  manufactured  for  the  world's 
supply  by  the  Germans  in  the  Nurem- 
berg district  of  Bavaria  and,  through 
all  the  intermediate  gauges,  model  loco- 
motives weighing  anything  from  5,000 
to  6,500  lbs.  capable  of  hauling  50  or 
60  passengers,  for  15  in.  gauge  public 
park  and  private  garden  railways.  In 
numbers  these  models  total  some  hun- 
dreds of  different  designs  and  naturally 
the  result  of  this  experience  and  from 
the  data  obtained  from  the  many 
schemes  tried  out  it  has  been  possible 
to  arrive  at  some  measure  of  finality  in 
the  details  of  construction  and  to  put 
forward  a  system  of  standardization. 


Mr.  Henry  Greenly 


In  this  series  of  articles,  Mr. 
Henry  Greenly,  who  was  intro- 
duced to  our  readers  in  the  Au- 
gust number  of  "Everyday,"  will 
cover  the  standardization  of  model 
American  locomotive  parts.  Mr. 
Greenly  is  consulting  and  design- 
ing engineer  for  a  large  English 
model  manufacturer  and  his  work 
can  be  relied  upon  as  authorita- 
tive. The  drawings  are  the  work 
of  Mr.  Greenly. — Editor. 


drop  several  of  them.  This  advice  has 
already  been  accepted  and,  in  the  small 
sizes  especially,  British  model  makers 
seem  quite  satisfied  with  the  following : 
Toy  Gauges — No.  0  ins  )  or 

327  m.  gauge;  77  m.  scale.  No. 

1  (1^4  ins-)  or  457  m-  gauge;  107 

m.  scale. 


ard  locomotives.  If,  in  America,  the 
personal  interest  in  the  various  types 
and  design  of  locomotives  approaches 
anything  like  the  dimensions  it  does  in 
Great  Britain,  then  such  a  doctrine 
would  soon  prove  impossible.  Amateurs 
in  the  latter  country  have  their  particu- 
lar "fancies."  At  the  end  of  the  last 
century  the  old  Great  Northern  "single 
wheeler"  with  its  8  ft.  driving  wheel 
was  the  most  popular  engine,  while  the 
old  Brunei  broad  gauge  engines  of  the 
Great  Western  line  had  their  devotees. 
The  interest  now  is  divided  between 
the  G.N.R.  "Atlantic,"  a  type  of  loco- 
motive imported  from  the  States  and 
the  Great  Central  Railway  Company's 
4-6-0  inside  connected  engine  "Sir  Sam 
Fay,"  a  class  which  embodies  most  of 
the  traditions  of  British  locomotive 
practice.  The  writer's  particular  fa- 
vorites in  U.  S.  A.  engines  are  those 
of  the  more  recent  machines  built  for 
the  Pennsylvania  Railroad,  this  pref- 
erence being  due  to  their  excellent  ex- 
ternal proportions  and  to  the  scientific 
manner  of  their  design. 

Standard  Cylinders  fori1/*  in.  gauge 
models.  With  our  Editor's  permission 
it  is  the  writer's  intention  to  deal  with 
"Character  details"  of  various  U.  S. 
locomotives  from  a  model  maker's  point 
of  view  and  for  the  moment  to  give  some 
attention  to  the  design  of  what  may  be 
considered  as  the  "heart  of  a  working 
model,"  the  cylinder — in  the  most 
popular  and  most  suitable  gauge  of 
model  locomotive  for  amateur  building, 


A  model  American  lo- 
comotive built  by  an 
English  model  enthu- 
siast. The  loco,  is  a 
Baltimore  and  Ohio 
"Mallet,"  articulated. 
It  was  constructed  by 
Rene  Bull 


The  accompanying  table  will  give 
the  reader  a  little  idea  of  the  attributes 
of  the  various  sizes  which  have  had  a 
vogue  in  the  past.  Several  of  them  are 
so  nearly  alike — due  to  the  parallel  but 
in-co-ordinated  efforts  of  British  and 
German  manufacturers,  also  amateur 
builders  in  pre-war  days — that  at  this 
juncture  the  writer  considers  it  wise  to 


"Engineer  Made"  Models — 2%  ins. 
Nominally  half  inch  scale,  actual- 
ly 17/32  in.  to  1  foot.  Gauge  *yA 
ins.  Scale  1  in.  to  the  foot. 

Passenger  Carrying  Locomotives — 
1%  in.  gauge  and  15  in.  gauge  as 
already  tabulated. 

It  is  not  intended  in  these  articles  to 
preach  anything  in  the  nature  of  stand- 


viz.,  I1/!  ins.  Before  doing  so,  readers 
may  be  referred  to  the  diagrams,  Figs. 
1,  2  and  3,  which  give  the  leading  di- 
mensions in  inches  of  a  model  2^  ins. 
gauge,  Atlantic  4-4-2  type  engine.  This 
locomotive  can  be  fired  with  charcoal 
or  alcohol  (methylated  spirit).  It  is 
also  eminently  suitable  for  amateur 
construction  and  for  an  outdoor  model 
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railroad.  The  proportions,  if  adhered 
to  more  or  less  exactly,  are  bound  to 
provide  a  successful  model,  given  rea- 
sonably accurate  workmanship  with 
special  attention  to  the  cylinder  details 
and  to  the  steam  tightness  of  the  boiler. 

The  cylinder  of  a  model  locomotive 
must  be  made  smaller  than  the  scale 
equivalent  As  working  pressures  can- 
not, from  a  practical  point  of  view,  be 
reduced  to  scale,  in  a  2J4  in.  gauge 
model  which  is  roughly  l/24th  full 
size,  it  would  prove  impossible  to  reduce 
200  lbs.  square  inch  to  1/24  of  200, 
owing  to  the  increase  in  the  proportion 
of  condensation  losses  as  an  engine  is 
reduced  in  size,  a  working  pressure  of 
from  50  to  60  lbs.  is  usually  employed. 
The  size  of  the  cylinder  and  working 
pressure  could  be  calculated  from  the 
point  of  view  of  tractive  effort  and  ad- 
hesion weight,  but  such  factors  are 
governed  by  other  considerations  such 
as  the  reduction  of  working  pressure 
due  to  the  withdrawing  of  the  steam. 
Readers  will  therefore  welcome  a  sim- 
ple rule  based  on  actual  model  experi- 
ence. With  a  normal  boiler  the  size  of 
the  cylinder  may  be  determined  by  the 
following  formula: 


Fl&.l 

Bore  .of  cylinder  in  inches  =  1.5  S  pig  j   Elevation  giving  leading  standardised  dimensions  of  a  half-inch  stale 

— .125  where  S  is  the  scale  of  the  zy3  in.  gauge  loco.,  Atlantic  tyype.  Fig.  2.  Front  view  showing  frame  width 

model  in  inches  to  the  foot.  at  cylinders.  Pig.  3.  Rear  end  giving  cab  and  firebox  dimensions. 


FIG.4 

Standard  "half -inch"  scale  locomotive  cylinder  {modern  piston  valve  type)  cross-section  and  end  view 


For  a  2l/2  in.  gauge  en- 
gine the  scale  may  be 
taken  as  17/32  in.  or 
.531  in.  and  the  result  of 
■  the  application  of  the 
formula  gives  .666  in., 
which  is  practically 
11/16  in.  The  stroke 
of  a  model  cylinder  must 
as  a  rule,  for  spectacu- 
lar reasons,  be  some- 
where near  the  scale 
equivalent  and  therefore 
requires  no  special  cal- 
culation. Should  any 
model  locomotive  engi- 
neer wish  to  consider  die 
size  of  the  cylinder  from 
the  tractive  effort  point 
of  view,  he  may  take  it 
that  the  steam  pressure 
will  be  reduced  at  the 
cylinder  to  something 
like  half  of  its  nominal 
pressure,  as  he  reads  it 
at  the  boiler  pressure 
gauge  and  that  a  trac- 
tive effort,  on  paper,  of 
at  least  one-third  of  the 
adhesive  weight  may  be 
provided  for  in  a  small 
model  without  risk  of  ex- 
cessive slipping. 

In  making  a  model 
of  any  existing  prototype, 
the  dimensions  and 
weight  of  which  is 
known,  the  2J^  in  gauge 
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model  will  weigh  at  least  .165  lbs.  for 
every  ton  (American,  2,000  lb.  ton)  of 
the  original.  A  model  varies  roughly 
as  the  cube  of  the  scale  and  the  recipro- 
cal of  the  above  coefficient  used  in 
model  work  for  2l/2  in.  gauge  is 

1  lb.  of  model  =  6.06  American  tons 
of  prototype. 
In  figuring  out  the  adhesive  weight  it 
should  be  noted  that  it  is  best  practice 
in  arranging  the  spring  gear  of  a  work- 
ing model  to  crowd  on-  to  the  driving 
and  coupled  wheels  a  little  more  weight 
than  the  equivalent  at  the  expense  of 
that  carried  by  bogie  and  pony  trucks. 

So  much  for  what  may  be  termed 
theoretical  considerations. 
The  cylinder  of  an  American 
engine  are  usually  outside  the 
frames  with  the  valves  above 
the  pistons.  In  most  modern 
prototypes  piston  valves  are 
employed,  but  in  model  prac- 
tice such  as  not  satisfactory 
under  \y2  in.  or  \yA  in.  in 
diameter  and  therefore,  for 
2x/i  in.  gauge  engines  may 
be  entirely  ruled  out. 

To  preserve  the  external 
features  of  a  piston  valve 
cylinder  a  design  similar  to  that  shown 
in  the  accompanying  full  size  drawings, 
Figs.  4  to  8,  has  been  employed  by  the 


writer  with  success.  The  cylinder  and 
steam  chest  is  cast  separately,  gunmetal 
being  usually  employed.  The  end  faces 


Semi-finished  American  type  model  locomotive 

are  machined  true  after  the  two  parts 
have  been  fitted  together,  preferably 
from  the  bore  of  the  cylinder,  the  cast- 


ing being  mounted  on  a  mandrel  for 
this  purpose.  The  cylinder  and  steam 
chest  are  finished  off  to  the  correct 
profile  by  a  lagging  or  cleaning  strip 
of  planished  metal — blue  or  Russian 
iron,  for  example,  looks  very  well.  The 
valve  is  of  the  time  honored  "D"  type 
and  to  provide  for  Walschaerts'  or  other 
type  of  radial  valve  gear  the  valve  spin- 
dle is  offset  to  the  extent  shown  on  the 
cross  sectional  drawings  (see  Figs.  4, 
7  and  8). 

The  castings  are  arranged  so  that 
ihey  may  be  moulded  from  metal  pat- 
terns without  coreboxes,  the  writer  hav- 
ing found  that  for  cylinders  under  ft 
in.  bore  no  advantage  accrues  from  the 
use  of  cores  for  cylinder 
bores.  It  is  easier  and 
cheaper  in  the  long  run, 
even  for  quantity  produc- 
tion to  rough  drill  the  cyl- 
inders at  the  outset,  and  to 
complete  all  further  machin- 
ing operations  from  the 
bore. 

All  the  steam  passages 
are  formed  by  drilling,  the 
ports  at  the  valve  face  being 
either  chipped  by  hand  or 
end-milled  to  the  rectangu- 
lar shape  indicated  in  the  pran  view 
(Fig.  7).    The  steam  passage  should 
be  two  adjacent  3/32  in.  holes,  the 
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FIG.G 

Fig.  5.  Longitudinal  section  of  standard  cylinders.   Fig.  6.  Elevation  of  standard  cylinders.  Fig.  7.  Plan  of  steam  chest. 

Fig.  9.  Detail  of  slide  valve  and  nut 
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exhaust  being  a  tapping  hole  for  %  in. 
copper  pipe.  The  steam  chest  is  held 
down  to  the  cylinder  castings  by  four 
%  in.  countersunk  screws  as  shown  in 
Figs.  6,  7  and  8,  bosses  being  provided 
for  these  fastenings  in  the  walls  of  the 
steam  chest  casting  as  indicated  in  the 
plan  view,  Fig.  7,  and  in  cylinder  cast- 
ing as  shown  at  A,  Fig.  6. 

The  valve  spindle  is  supported  at 
both  ends.  This  arrangement  being 
more  or  less  essential  where  a  radial 
valve  gear  is  employed  and  where  the 
spindle  is  not  provided  with  an  outer 
guide.     Both   the   packed    and  the 
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Cross-section  of  cylinder  on  lire  XY 


•  dummy"  glands  are  screwed  into  the 
ste;:m  chest.  These  glands  may  be 
made  ou:  of  nickel  bronze  (German  sil- 
ver) poli:h:d  bright  or  turned  from 
brass  bar  and  then  nickel  plated.  The 
cylinder  covers  are  capped  with  spun 
or  pressed  sheet  metal  caps  which  are  a 
snap  fit  on  the  main  covers  and  may 
also  be  nickeled.  The  back  cover  sup- 
ports the  slide  bars,  the  stuffing  box 
having  an  oval  flange  which  is  jig 
drilled  at  diametrically  opposite  cen- 
ters, £6  in.  radius,  to  receive  the  shoul- 
dered-down  spigots  of  the  rectangular 
steel  slide  bars.  The  slide  bars  are 
then  secured  by  nuts  as  shown  in  Fig.  5. 
The  pistons  may  be  made-  in  several 
styles  and  as  the  points  involved  in 
piston  design  and  packing  will  be  dis- 
cussed at  a  later  date,  reference  to  their 
construction  may  be  deferred.  How- 
ever, it  is  essential  that  the  cylinder 
bore  should  be  true  to  one-half  a  thou- 
sandth and  the  minimum  and  maxi- 
mum clearances  (including  tolerance 
and  allowance)  between  piston  and 
cylinder  should  fall  between  y2  and  1 
thousandth  of  an  inch.  The  piston  and 
piston  rod  should  be  true  in  alignment. 
This  is  very  essential.  The  front  end 
of  the  cylinder  should  be  bell-mouthed 
but  to  assist  in  obtaining  perfect  align- 
ment the  spigot  of  the  back  cover  should 
fit  tightly  in  the  parallel  bore  of  the 
cylinder.    Six  countersunk  screws  are 


used  to  attach  the  cover  bosses,  being 
provided  where  required  in  the  cylinder 
castings  to  accommodate  these  screws 
as  shown  at  B,  in  Fig.  6. 

The  slide  valve  is  driven  by  a  rect- 
angular nut  fitting  easily  in  a  slot  filed 
or  machined  in  the  back  of  the  valves. 
The  valve  is  set  over,  towards  the  in- 
side, as  shown  in  the  detail  drawing 
in  Fig.  9,  and  the  nut  is  therefore 
drilled  and  tapped  accordingly.  This 
nut  provided  for  an  adjustment  of  the 
valve  on  its  valve  spindle  and  as  this 
can  only  be  accomplished  within  the 
limits  of  half  a  turn  of  the  spindle,  the 
thread  chosen  should  be  the  finest 
available. 

The  writer  has  given  considerable  at- 
tention to  superheating  in  models  and 
also  to  the  effects  produced  by  various 
arrangements  of  exhaust  nozzles  (blast 
pipes).  In  the  standard  arrangement 
shown  herewith  (Fig.  3),  an  adjust- 
able nozzle  is  provided  for.  This  ad- 
justment can  be  effected  from  the  out- 
side and  therefore  experiments  can  be 
made  with  steam  up.  The  blast  pipe 
unit  is  a  complete  assembly  and  may  be 
fitted  on  the  running  joint  principle, 
sufficient  length  of  thread  being  pro- 
vided in  one  cylinder  and  on  one  arm 
of  the  blast  pipe  to  make  this  possible. 
studs  pne  unjt  js  ma(je  steam-tight  by  lock 

nuts  and  a  joint  washer.  The  nozzle 
should  be  silver-soldered  to  the  pipes. 

Inside  the  smokebox  the  steam  pipes 
(these  are  dual  and  joined  to  a  com- 
mon superheater)  should  be  bent  to 
clear  the  jet  of  exhaust  steam.  A  sys- 
tem of  running  joint  is  also  suggested 
for  fixing  the  ends  of  the  steam  pipes 
to  the  valve  chest  casting.  A  flanged 
nipple  is  screwed  inside  and  outside 
with  a  thread  of  the  same  or  nearly  the 
same  pitch.  The  inside  thread  should, 
of  course,  suit  the  %  in.  diameter  steam 
pipe.  A  lock  nut  is  also  provided  both 
the  lock  nut  and  tha  nipple  being  slight- 
ly countersunk  on  their  adjacent  faces 
to  provide  for  a  redlead  grummet.  To 
fix  a  steam  pipe  the  nipple  is  screwed 
onto  the  pipe  about  double  its  normal 
or  final  distance.  The  pipe  is  then 
placed  opposite  the  tapped  hole  in  the 
valve  chest  casting  and  the  nipple 
screwed  in  up  to  its  flange,  the  joint 
being  grummeted  with  some  sewing  cot- 
ton and  red  lead.  The  nipple,  of  course, 
screws  off  the  pipe  to  its  final  position 
but  the  lock  nut  is  run  down  to  it  and 
similarly  grummeted  to  make  the  whole 
joint  steam  tight.  This  arrangement 
saves  using  a  union  and  is  more  com- 
pact. 

The  cylinders  are  secured  to  the 
frames  by  four  well  fitting  studs  5/32 
in.  in  diameter.  An  additional  support 
may  also  be  provided  by  two  bolts  or 
studs  fitting  into  a  wall  cast  on  the 
steam  chest  as  shown  in  Fig.  4. 

These  studs  or  bolts  also  assist  in 
securing  the  saddle  casting  to  the  main 
frames  of  the  engine. 


As  the  steam  chest  is  none  too  roomy 
the  corners  of  the  slide  valves  may  re- 
quire to  be  removed  to  provide  for  suf- 
ficient travel.  To  give  additional  clear- 
ance the  lower  portions  of  the  bosses 
round  the  fixing  screws  may  be  chipped 
away  on  the  inside.  The  diagrams  here- 
with among  other  things  give  the  ac- 
cepted standard  dimensions  of  wheel 
tires  for  2J/£  in.  gauge  engines. 

Inspection  Lamp  on  Umbrella 
Stem 

IN  many  places  where  an  inspection 
must  be  made  in  dark  locations,  as, 
for  instance,  back  of  pipes,  or  boilers, 
where  an  ordinary  flashlight  cannot  be 
used  to  advantage,  the  lamp  may  be 
placed  on  the  end  of  an  old,  disman- 
tled umbrella  cane,  with  the  battery 
strapped  on  the  handle,  as  shown  in  the 
illustration.  For  the  socket,  take  a 
piece  of  wood  and  drill  a  hole  so  that 
it  will  slip  tightly  over  the  end  of  the 


Botlery  . 


Wire  soldered  from 
battery  shell  to 
metal  stem. 


Umbrello  Rib. 


cane.  An  empty  thread  spool  will  do 
nicely.  Then  wind  several  turns  of  No. 
16  bare  copper  wire  around  the  lamp 
base  threads  and  tack  it  to  the  spool  as 
shown  in  the  insert.  Connect  a  piece  of 
lamp  cord  from  this"  to  the  inner  con- 
nection on  the  battery,  and  connect  the 
shell  to  the  metal  umbrella  stem.  The 
push  button  controls  the  lamp  in  the 
regular  way.  If  desired,  a  small  mirror 
may  be  placed  on  the  end,  in  addition 
to  the  lamp,  and  the  two  will  reveal 
points  which  may  be  entirely  inacces- 
sible in  any  other  way. 

Victor  H.  Todd.- 


New  Process  for  Aluminum 

A  new  process  has  been  perfected 
which  will  do  much  to  broaden  the 
application  of  metallic  aluminum.  It 
does  not  produce  a  new  alloy  but 
merely  gives  aluminum  new  proper- 
ties. These  new  properties  give  alumi- 
num greater  tensile  strength  and  in- 
creased electrical  conductivity.  It  is 
claimed  that  within  a  short  time  alumi- 
num will  be  replacing  copper  more  than 
ever  before  as  a  conductor  of  electrical 
current.  Aluminum  is  used  to  a  great 
extent  to-day  in  high  voltage  transmis- 
sion where  resistance  is  not  a  large 
factor. 
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Fuselage  Design  to  Reduce  Resistance 


Fuselage 


THE  problem  of  reducing  resist- 
ance of  an  airplane  in  flight  has 
received  the  attention  of  scien- 
tists for  many  years,  even  prior  to  the 
construction  of  airplanes  that  would  fly. 
In  a  very  complete  paper  head  by  N.  Y. 
Lieberman,  M.  S.  A.  E.,  before  the 
Buffalo  section  of  the  society,  many 
interesting  facts  were  brought  out  A 
very  interesting  table  showing  the  in- 
fluence of  streamline  construction  in 
reducing  fuselage  resistance  is  repro- 
duced herewith  from  the  S.  A.  E.  Bul- 
letin will  show  our  readers  interested 
in  the  construction  of  either  full  size 
or  model  airplanes  why  it  is  important 
to  use  a  streamline  construction  for 
every  part  of  an  aircraft  where  it  can 
be  incorporated.  The  values  given 
were  determined  by  wind  tunnel  tests. 

The  general  design  of  the  fuselage 
is  frequently  fixed  by  considerations 
other  than  those  of  a  purely  aerody- 
namic nature.  Mounting  a  flexible  gun 
in  the  rear  cockpit 
with  the  average 
type  fuselage  causes 
a  break  in  the  lines 
of  air  continuity. 
The  outlines  of  the 
engine  generally 
have  a  marked  in- 
fluence on  the  cross- 
sectional  and  fore 
and  aft  disposition 
of  both  space  and 
lines.  Fighting 
equipment,  observa- 
tion apparatus,  the 
controls,  the  ar- 
rangement of  the 
pilot  and  crew,  all 
of  these  have  their 
individual  weight  in 
deciding  the  shape 
best  suited  to  the 
particular  con- 
ditions. 

In  general  discon- 
tinuity of  outline  is 
avoided  as  much  as 
possible.  The  faster 
the  design-speed  of 
the  machine,  the 
greater  must  be  the 
consideration  given 
to  the  "wake"  of  the 
larger  bodies.  Many 
designs  have  conse- 
quently been  devel- 
oped, varying  in 
their  treatment  of 
virtually  the  same 
problem,  that  of  car- 
rying the  power 
plant  and  its  fuel, 
the  pilot  and  the 
crew  and  the  acces- 
sory load. 

The  early  forms 


with  open  framework  are  all  now  re- 
placed with  a  continuously  surfaced 
structure.  Apertures  are  kept  down  to 
the  minimum  since  theory  indicates 
and  experiments  show  that  these  add 
to  the  total  resistance  by  disturbing  the 


Early  French  and  English  airplanes  showing 
first  dosed  type  fuselage  designs 
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Diagrams  showing  influence  of  fuselage  design  on  resistance  and  how  the  streamline 

form  is  the  most  efficient 


streamline  flow.  The  main  distinction 
in  fuselages  centers  about  the  differ- 
ences between  the  "short  type  plus  tail 
booms,"  and  the  "long  continuous 
type."  The  Farman  and  Voisin  con- 
struction in  French  planes,  the  Vickers 
Gun-Bus  and  all  the  FE  derivatives 
are  of  the  first  class.  Most  of  the 
fuselage  construction,  however,  is  of 
the  long  continuous  type,  even  when 
the  extended  construction  merely  serves 
as  a  boom  to  the  tail  as  in  the  Caproni. 

The  resistance  co-efficients  now  avail- 
able on  these  various  types  are  meager 
and  disconnected.  That  is,  knowing 
the  co-efficient  for  one  form  of  fuselage 
does  not  materially  help  in  determining 
the  resistance  of  another  form.  The 
forms  and  co-efficients  in  the  table  are 
the  results  of  both  early  and  recent 
tests.  The  co-efficients  in  the  table  are 
all  for  1  sq.  ft  of  cross-section  at  a 
velocity  of  100  M.  P.  H.,  the  fuselage 
inclined  6  deg.  to  the  direction  of  the 
wind.  The  finpnewi 
ratio  or  the  maxi- 
mum length  divided 
by  the  maximum 
depth  is  also  noted. 

The  advantages  of 
streamline  construc- 
tion and  the  enclos- 
ure of  the  fuselage 
frame  was  apparent 
to  experimenters  as 
soon  as  the  first 
crude  wind  tunnel 
tests  were  made  and 
both  the  French  and 
English  contrived 
designs  as  early  as 
1912  that  had  en- 
closure of  the  fuse- 
lage as  an  object 
The  French  Deper- 
dussin  design,  illus- 
trated above,  may  be 
considered  the  par- 
ent type  of  the  pres- 
ent Spad  and  it  was 
a  product  of  the 
same  designer.  The 
streamline  design  re- 
sulted in  a  speed  of 
120  miles  per  hour, 
a  remarkable  speed 
for  that  time  nearly 
a  decade  ago,  as  it 
was  made  with  a 
100  horsepower  mo- 
tor. The  machine 
was  a  single  seat 
monoplane.  The 
English  type,  the 
B.  E.,  was  a  pas- 
senger carrying  bi- 
plane and  naturally 
was  not  as  efficient 
aerodynamically. 
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Large  Monoplanes  Practical 


THE  Zeppelin-Lindau  flying  bo.it 
may  be  considered  a  very  inter- 
esting development  of  the  mono- 
plane. It  is  equipped  with  an  aggre- 
gate of  over  1,000  horsepower,  divided 
into  four  260  horsepower  motors.  The 
machine  has  a  span  of  120  feet,  carries 
fuel  for  twenty  hours  and  complete 
armament  and  instrument  equipment, 
yet  is  a  monoplane  with  wire  trussing 
at  top  and  bottom  of  wings.  The  single 
hull  under  the  wing  may  be  termed  a 
flying  boat  rather  than  a  float.  The 
fuselage  which  supports  the  tail  sur- 
faces is  placed  above  the  wings  and 
serves  for  attachment  of  the'  landing 
wire  bracing.  The  total  weight  is 
twelve  tons.  This  machine  seems  to 
discredit  general  belief  in  the  aviation 
world  that  monoplanes  can  be  built 


tractor  screw  at  the  front  end.  Out- 
rigger floats  of  metal  are  placed  at 
each  side  of  the  hull  under  the  engine 
compartments  in  order  to  assist  in  car- 
rying the  heavy  load  when  the  machine 
is  at  rest  on  the  water  and  the  hull 
settles  low  in  the  water.  When  the 
machine  attains  a  certain  speed,  the 
main  hull  is  sufficient  to  carry  the  load 
and  the  outrigger  floats  are  lifted  dear 
of  the  water. 

These  floats  are  of  aerofoil  form  at 
the  top,  having  a  cambered  upper  sur- 
face and  probably  contribute  some  use- 
ful lift  when  the  machine  is  in  flight. 
There  seems  to  be  ample  accommoda- 
tions on  this  craft,  as  mechanics  can  be 
carried  in  each  engine  nacelle,  passen- 
gers or  freight  in  the  hull,  and  still 
more  passengers  and  the  .navigators  in 


four  engines  would  be  needed  only  when 
the  machine  was  fully  loaded  and  that 
after  it  had  discharged  its  cargo  oi 
bombs  and  had  used  the  greater  part  oi 
its  fuel  that  it  would  be  sufficiently 
lightened  to  permit  of  flight  with  two 
of  the  motors.  This  craft  was  originally 
built  for  bombing  purposes  and  was 
being  tried  out  when  the  armistice  was 
signed.  It  has  now  been  turned  over  to 
the  Allied  Commission  and  several  of 
the  powers  want  the  airship  for  experi- 
mental purposes.  Latest  reports  indi- 
cate that  the  machine  is  an  all  metal 
construction,  the  wings  being  made  of 
a  metal  frame  and  aluminum  alloy 
sheet  covering. 

The  Paris-London  Air  Express  is 
now  an  established  fact.    The  trip  is 


The  Zeppelin-Lindau  monoplane  flying  boat  is  claimed  to  be  the  largest  craft  of  this  type  ever  constructed 


only  in  small  sizes  with  any  degree  of 
success  and  therefore  any  future  de- 
velopment along  these  lines  will  be 
watched  closely. 

The  general  details  of  construction 
can  be  clearly  understood  by  inspecting 
the  accompanying  illustration  which 
has  just  been  received  from  Germany 
and  which  depicts  the  giant  craft  out- 
side of  its  hangar.  The  power  plant 
arrangement  in  two  nacelles  placed  un- 
der the  wings  and  over  the  hull,  one  at 
each  side,  is  clearly  shown.  There  is 
a  pusher  screw  at  the  rear  of  each  en- 
gine nacelle  and  the  usual  form  of 


the  cabin  on  top  of  the  planes  which 
forms  the  front  end  of  the  fuselage. 
The  machine  probably  has  a  useful 
load  capacity,  or  at  least  six  tons,  and 
is  a  splendid  example  of  pioneer  work 
in  aeronautical  engineering  because  it 
is  so  unusual  in  design.  It  is  evident 
that  this  machine  was  intended  for  long 
flights,  as  every  provision  seems  to  have 
been  made  for  housing  the  pilots  and 
the  use  of  enclosed  nacelles  for  the  en- 
gines would  permit  mechanics  to  make 
minor  power  plant  repairs  while  the 
airplane  was  in  flight. 

It  is  reasonable  to  assume  that  the 


made  in  from  2J^  to  5  hours,  depending 
on  the  type  of  airplane  used,  number  of 
passengers  carried  and  flying  condi- 
tions. The  planes  are  to  leave  Paris 
and  London  simultaneously  at  noon 
and  the  fare  in  one  direction  is  $100  or 
about  four  times  that  if  the  trip  is  made 
by  rail  and  boat.  Freight  is  to  be  car- 
ried, the  rate  varying  from  $1.25  to 
$2.50  per  pound.  De  Haviland  planes 
are  used  by  one  company  and  Handley 
Page  types  by  another.  The  smaller 
planes  will  carry  two  passengers.  The 
larger  has  accommodations  for  ten  pas- 
sengers. 
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PART  III. 

Refitting  Bearings  by  Scraping 

WHEN  the  bearings  are  not 
worn  enough  to  require  refit- 
ting, the  lost  motion  can  often 
be  eliminated  by  remov- 
ing one  or  more  of  the 
thin  shims  or  liners  ordi- 
narily, used  to  separate 
the  bearing  caps  from 
the  seat  These  are  shown 
at  Fig.  2  A.  Care  must 
be  taken  that  an  even 
number  of  shims  of  the 
same  thickness  are  re- 
moved from  each  side  of 
the  journal.  If  there  is 
considerable  lost  motion 
after  one  or  two  shims 
have  been  removed,  it 
will  be  advisable  to  take 
out  more  shims  and  to 
scrape  the  bearing  to  a 
fit  before  the  bearing  cap 
is  tightened  up.  It  may 
be  necessary  to  clean 
up  the  crankshaft  jour- 
nals as  these  may  be 
scored,  due  to  not  having 
received  clean  oil. or  hav- 
ing had  bearings  seize 
upon  them.  It  is  not  dif- 
ficult to  true  up  the 
crank-pins  or  main  jour- 
nals if  the  score  marks 
are  not  deep.  A  fine  file 
and  emery  cloth  may  be 
used,  or  a  lapping  tool 
such  as  depicted  at  Fig. 
2  B.  The  latter  is  pref- 
erable because  the  file 
and  emery  cloth  will 
only  tend  to  smoofli  the 
surface  and  there  is  al- 
ways the  danger  of  hav- 
ing the  crankpins  or 
journals  out  of  round  unless  the  work 
is  done  by  an  expert,  while  the  lap  will 
have  the  effect  of  restoring  the  crank  to 
proper  contour. 

A  lapping  tool  may  be  easily  made, 
as  shown  at  B,  the  blocks  being  of  lead 
or  hard  wood.  As  the  width  of  these  are 


about  half  that  of  the  crank-pin,  the 
tool  may  be  worked  from  side  to  side 
as  it  is  rotated.  An  abrasive  paste  com- 
posed of  fine  emery  powder  and  oil  is 
placed  between  the  blocks,  and  the 
blocks  are  firmly  clamped  to  the  crank- 
pin.  As  the  lead  blocks  bed  down,  the 


Fig.  1. 


Illustrating  method  of  scraping  in  connecting  rod  bearings  and  tools 
used  m  this  process 


wing  nut  should  be  tightened  to  insure 
that  the  abrasive  will  be  held  with  some 
degree  of  pressure  against  the  shaft.  A 
liberal  supply  of  new  abrading  m  iterial 
is  placed  between  the  lapping  blocks 
and  crankshaft  from  time  to  time  and 
the  old  mixture  cleaned  off  with  gaso- 


line before  new  material  is  applied. 

It  is  necessary  to  maintain  a  side-to- 
side  movement  of  the  lapping  tool  in 
order  to  have  the  process  affect  the 
whole  width  of  the  crank-pin  equally. 
The  lapping  is  continued  until  a  smooth 
surface  is  obtained.  If  a  crank-pin  is 
worn  out  of  true  to  any 
extent  the  sure  method 
of  restoring  it  is  to  have 
it  ground  down  to 
proper  circular  form  by 
a  competent  mechanic 
having  the  necessary 
machine  tools  to  carry 
on  the  work  accurately. 
A  crank-pin  truing  tool 
that  may  be  worked  by 
hand  is  shown  at  Fig. 
2  K,  and  if  the  auto- 
mobile owner  or  repair- 
.man  is  possessed  of  the 
requisite  mechanical 
skill,  though  he  does 
not  need  to  be  an  expert 
mechanic,  it  can  be 
used  to  good  advantage 
in  truing  roughened 
crank-pins  and  will  do 
a  good  job. 

This  tool  is  of  recent 
development,  and  is 
known  as  a  "crankshaft 
equalizer."  It  is  a  hand- 
operated  turning  tool, 
carrying  cutters  which 
are  intended  to  smooth 
down  scored  crank-pins 
without  using  a  lathe. 
The  feed  may  be  ad- 
justed by  suitable 
screws  and  the  device 
may  be  fitted  to  crank- 
pins  and  shaft  journals 
of  different  diameters 
by  other  adjusting 
screws.  This  device  is 
not  hard  to  operate, 
being  merely  clamped  around  the  crank- 
shaft in  the  same  manner  as  the  lapping 
tool  previously  described,  and  after  it 
has  been  properly  adjusted  it  is  turned 
around  by  levers  provided  for  the  pur- 
pose, the  continuous  rotary  motion  re- 
moving the  metal  just  as  a  lathe  tool 
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would  and  with  a  perfectly  smooth  cut. 

Automobile  owners  and  repairmen 
who  wish  to  save  money  during  the 
overhauling  period,  may  do  so  through 
the  use  of  another  recently  devised  hand 
tool  for  grinding  crankshafts  instead  of 
doing  that  work  on  a  lathe  or  other 
equipment  required.  This  device,  shown 
at  Fig.  3,  eliminates 
the  lathe  or  grinder,  the 
cost  of  experienced  op- 
erators, and  may  be 
used  upon  a  crankshaft 
without  removing  the 
latter  from  the  engine. 
The  working  parts  of 
the  Atlas  abrasive  tool 
for  grinding  crank- 
shafts are  as  follows: 
1.  A  hardened  steel  cut- 
ter which  cuts  in  one 
direction  only.  2.  A 
bronze  track  bearing, 
opposite  the  cutter. 
This  bearing  cannot  cut 
a  ring  in  a  pin  like 
hard  steel  nor  freeze 
against  a  pin  from  ex- 
cess friction  like  soft 
steel.  3.  Adjustable 
abutment  blocks  which 
slip  up  easily  against 
the  face  of  the  crank- 
pin  and  hold  the  cutter 
and  track  in  their  prop- 
er working  place. 

Its  work  is  claimed 
to  be  accurate  to  .001 
in.,  fully  as  good  as 
any  machine  shop  will 
guarantee  with  a  lathe. 
It  works  quickly,  as  an 
hour  suffices  to  com- 
plete an  entire  crank- 
shaft. It  is  adjustable 
to  fit  any  crankshaft  up 
to  2l/2  in.  diameter. 
The  price  is  reasonable. 
Extra  cutters,  one  used 
at  a  time,  are  only  a 
few  cents  each.  Each 
cutter  will  true  up  from 
ten  to  twenty  pins  or 
bearings,  according  to 
their  condition. 

After  the  crankshaft 
is  trued  the  next  opera- 
tion is  to  fit  it  to  the 
main  bearings  or  rather 
to  scrape  these  members 
td  fit  the  shaft  journal. 
In  order  to  bring  the 
brasses  closer  together,  it  may  be  nec- 
essary to  remove  a  little  metal  from  the 
edges  of  the  caps  to  compensate  for  the 
lost  motion.  A  very  simple  way  of  doing 
this  is  shown  at  Fig.  2D.  \  piece  of 
medium  emery  cloth  is  rested  on  the 
surface  plate  and  the  box  or  brass  is 
pushed  back  and  forth  over  that  mem- 
ber by  hand,  the  amount  of  pressure 
and  rapidity  of  movement  being  deter- 
mined by  the  amount  of  metal  it  is  nec- 


essary to  remove.  This  is  better  than 
filing,  because  the  edges  will  be  flat  and 
there  will  be  no  tendency  for  the  bear- 
ing caps  to  rock  when  placed  against 
the  bearing  seat.  It  is  important  to  take 
enough  off  the  edges  of  the  boxes  to  in- 
sure that  they  will  grip  the  crank 
tightly.  The  outer  diameter  must  be 


.■■Emery  Cloth 


Fig.  2.   Tools  and  processes  used  in  refitting  engine  bearings 


checked  with  a  pair  of  calipers  during 
this  operation  to  make  sure  that  the  sur- 
faces remain  parallel,  otherwise  the 
bearing  brasses  will  only  grip  at  one 
end  and  with  »jch  insufficient  support 
they  will  quickly  work  loose,  both  in  the 
bearing  seat  and  bearing  cap. 

Scraping  Brasses  to  Ft 

To  insure  that  the  bearing  brasses 
will  be  a  good  fit  on  the  trued-up  crank- 


pins  or  crankshaft  journals,  they  must 
be  scraped  to  fit  the  various  crankshaft 
journals.  The  process  of  scraping,  while 
a  tedious  one,  is  not  difficult,  requiring 
only  patience,  and  some  degree  of  care 
to  do  a  good  job.  The  surface  of  the 
crank-pin  is  smeared  with  Prussian 
blue  pigment  which  is  spread  evenly 
over  the  entire  sur- 
face. The  bearings  are 
then  clamped  together 
in  the  usual  manner 
with  the  proper  bolts, 
and  the  crankshaft  re- 
volved several  times 
to  indicate  the  high 
spots  on  the  bearing 
cap.  At  the  start  of 
the  process  of  scrap- 
ing in,  the  bearing 
may  seat  only  at  a  few 
points,  as  shown  at 
Fig.  2G.  Continued 
scraping   will  bring 
the  bearing  surface  as 
indicated  at  H,  which 
is  a  considerable  im- 
provement, while  the 
process  may  be  con- 
sidered complete  when 
the  brass  indicates  a 
bearing  all  over,  as  at 
I.  The  high  spots  are 
indicated  by  blue,  as 
where  the  shaft  does 
not  bear  on  the  bear- 
ing there  is  no  color. 
The  high  spots  are  re- 
moved by  means  of  a 
scraping  tool  of  the 
form  shown  at  Fig. 
2  F,  which  is  easily 
made  from  a  worn-out 
file.  These  are  forged 
to  shape  and  ground 
hollow  as  indicated  in 
the  section  and  are 
kept  propely  sharp- 
ened by  frequent  rub- 
bing on  an  ordinary 
oil  stone.  To  scrape 
properly,  the  edge  of 
the  scraper  must  be 
very    keen.  The 
straight  and  curved 
half-round  scrapers, 
shown  at  M  and  N, 
are  used  for  bearings. 
The  three-cornered 
scraper,  outlined  at  O, 
is  also  used  on  curved 
surfaces,  and  is  of 
special  value  in  rounding  off  sharp  cor- 
ners. The  straight  or  curved  half-round 
type  works  well  on  soft-bearing  metal1;, 
such  as  babbitt  or  white  brass,  but  on 
yellow  brass  or  bronze  it  cuts  very 
slowly,  and  as  soon  as  the  edge  becomes 
dull  considerable  pressure  is  needed  to 
remove  any  metal,  this  calling  for  fre- 
quent sharpening. 

When  correcting  errors  on  flat  or 
curved  surfaces  by  hand-scraping,  it  is 
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desirable,  of  course,  to  obtain  an  evenly 
spotted  bearing  with  as  little  scraping 
as  possible.  When  the  part  to  be 
scraped  is  first  applied  to  the  surface- 
plate,  or  to  a  journal  in  the  case  of  a 
bearing,  three  or  four  "high"  spots  may 
be  indicated  by  the  marking  material. 
The  time  required  to  reduce  these  high 
spots  and  obtain  a  bearing  that  is  dis- 
tributed over  the  entire  surface  depends 
largely  upon  the  way  the  scraping  is 
started.  If  the  first  bearing  marks  in- 
dicate a  decided  rise  in  the  surface, 
much  time  can  be  saved  by  scraping 
larger  areas  than  are  covered  by  the 
bearing  marks;  this  is  especially  true  of 
large  shaft  and  engine  bearings,  etc.  An 
experienced  workman  will  not  only  re- 
move the  heavy  marks,  but  also  reduce 
a  larger  area ;  then,  when  the  bearing  is 
tested  again,  the  marks  will  generally 


base  may  be  inverted  on  a  suitable 
bench  or  stand  and  the  boxes  fitted  by 


Fig.  3.    Special  tool  for  truing  crankpins 
and  shaft  journals 


placing  the  crankshaft  in  position, 
clamping  down  one  bearing  cap  at  a 
time  and  fitting  each  bearing  in  succes- 
sion until  they  bed  equally,  as  shown  at 


CRANXS1AET 


Fig.  4.  Showing  method  of  testing  main  bearings  when  refitting  by  rocking 
the  crankshaft  by  hand 

be  distributed  somewhat.  If  the  heavy 
marks  which  usually  appear  at  first  are 
simply  removed  by  light  scraping,  these 
"point  bearings"  are  gradually  en- 
larged, but  a  much  longer  time  will  be 
required  to  distribute  them. 

The  number  of  times  the  bearings 
must  be  applied  to  the  journal  for  test- 
ing is  important,  especially  when  the 
box  or  bearing  is  large  and  not  easily 
handled.  The  time  required  to  distrib- 
ute the  bearing  marks  evenly  depends 
largely  upon  one's  judgment  in  "read- 
ing" these  marks.  In  the  early  stages 
of  the  scraping  operation,  the  marks 
should  be  used  partly  as  a  guide  for 
showing  the  high  areas,  and  instead  of 
merely  scraping  the  marked  spot  the 
surface  surrounding  it  should  also  be 
reduced,  unless  it  is  evident  that  the 
unevenness  is  local.  The  idea  should  be 
to  obtain  first  a  few  large  but  generally 
distributed  marks;  then  an  evenly  and 
finely  spotted  surface  can  be  produced 
quite  easily. 

In  fitting  brasses,  when  these  are  ol 
the  removable  type,  two  methods  may 
be  used.  The  upper  half  of  the  engine 


crankshaft  may  be  saved  if  a  prelimi- 
nary fitting  of  the  bearing  brasses  is 
made  by  clamping  them  together  with  a 
carpenter's  wood  clamp,  as  shown  at 
Fig.  2  J,  and  leaving  the  crankshaft  at- 
tached to  the  bench  as  shown  at  C.  The 
brasses  are  revolved  around  the  crank- 
shaft journal  and  are  scraped  to  fit 
wherever  high  spots  are  indicated  until 
they  begin  to  seat  fairly.  When  the 
brasses  assume  a  finished  appearance 
the  final  scraping  should  be  carried  on 
with  all  bearings  in  place  and  revolving 
the  crankshaft  to  determine  the  area  of 
the  seating.  When  the  brasses  are  prop- 
erly fitted  they  will  not  only  show  a 
full  bearing  surface,  but  the  shaft  will 
not  turn  unduly  hard  if  revolved  with 
a  moderate  amount  of  leverage. 

Bearings  of  white  metal  or  babbitt 
can  be  fitted  tighter  than  those  of 
bronze,  and  care  must  be  observed  in 
supplying  lubricant,  as  considerably 
more  than  the  usual  amount  is  needed 
until  the  bearings  are  run  in  by  several 
hours  of  test  block  work.  Before  the 
scraping  process  is  started  it  is  well  to 
chisel  an  oil  groove  in  the  bearing  as 
shown  at  Fig.  2  L.  Grooves  are  very 
helpful  in  insuring  uniform  distribution 
of  oil  over  the  entire  width  of  bearing 
and  at  the  same  time  act  as  reservoirs  to 
retain  a  supply  of  oil.  The  tool  used  is 
a  round-nosed  chisel,  the  effort  being 
made  to  cut  the  grooves  of  uniform 
depth  and  having  smooth  sides.  Care 
should  be  taken  not  to  cut  the  grooves 
too  deeply,  as  this  will  seriously  reduce 
the  strength  of  the  bearing  bushing. 
The  shape  of  the  groove  ordinarily  pro- 
vided is  clearly  shown  at  Fig.  2  G,  and 
it  will  be  observed  that  the  grooves  do 
not  extend  clear  to  the  edge  of  the  bear- 
ing, but  stop  about  a  quarter  of  an  inch 
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Fig.  5.   Showing  method  of  scraping  m  main  bearings  to  fit  crankshaft 

journals 


Figs.  4  and  5.  From  that  time  on  the 
bearings  should  be  fitted  at  the  same 
time  so  the  shaft  will  be  parallel  with 
the  bottom  of  the  cylinders.  Consider- 
able time  and  handling  of  the  heavy 


from  that  point.  The  hole  through 
which  the  oil  is  supplied  to  bearing 
should  be  drilled  through  in  such  a  way 
that  it  will  communicate  with  the 
groove  to  insure  positive  distribution. 
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Vaporizing  Low  Grade  Fuels 


THE  great  demand  existing  for 
liquid  fuels  for  use  with  internal 
combustion  motors  has  resulted 
in  the  producers  including  some  of  the 
fractions  of  lower  volatility  in  the  gaso- 
line used  today  to  increase  the  volume 
of  production  to  endeavor  to  cope  with 
the  demand.  The  new  fuel  is  different 
from  the  gasoline  sold  in  former  years 
in  that  it  does  not  vaporize  as  readily 
and  engine  designers  have  been  forced 
to  take  this  into  consideration  when  new 
engines  are  designed.  It  is  a  reason- 
able assumption  that  the  fuels  sold  for 
automobile  use  will  not  improve  in 
quality  as  time  goes  on,  so  the  new 
engines  must  be  designed  with  heated 
manifolds  or  thermostatic  cooling  water 
control  to  insure  sufficient  heat  as  a 
guarantee  of  complete  vaporization. 

With  a  view  to  improving  carbure- 
tion,  the  intake  manifold  of  several 
power  plants,  in  both  overhead-valve 
and  L-head  types  of  engine,  is  cast  en- 
tirely within  the  detachable  cylinder 
head,  connection  with  the  carburetor 
being  effected  by  an  integral  cross  pas- 
sage between  the  third  and  fourth  cylin- 
ders, to  the  opening  of  which  is  bolted 
a  short  elbow  supporting  the  carburetor. 
A  small  portion  of  this  elbow  is  in- 
tegral with  the  exhaust,  forming  a  hot 
spot  of  limited  proportions  to  assist  in 
breaking  up  the  fuel  before  it  enters 
the  manifold. 

Care  must  be  taken  in  designing  the 
intake  manifold  system  to  secure  the 
application  of  heat  in  just  the  correct 
proportion,  i.e.,  to  secure  satisfactory 
performance  on  low  grade  fuels  with- 
out undue  thinning  of  the  gases  and 
consequent  loss  of  power.  That  com- 
plete success  has  been  attained  in  this 

Method  of  arranging  gas  passages  m  cast 
aluminum  head  of  Studebaker  engine 


Another  well  developed  motor  in 
which  a  number  of  new  and  valuable 
features  are  incorporated  is  shown  in 
view  herewith,  the  attention  of  the 
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Hot  spot  manifold  of  Allen  car 

reader  being  specially  directed  to  the 
novel  cylinder  head  construction. 

The  motor  has  a  detachable  alumi- 
num head  in  which  are  cast  not  only 


shortens  the  distance  from  the  carbure- 
tor to  combustion  chamber,  but  also 
allows  intake  passages  to  be  heated  di- 
rectly from  the  combustion  chamber  it- 
self. These  intake  passages  are  in- 
clined downward  from  the  point  of 
contact  with  the  carburetor,  so  that  any 
im vaporized  particles  of  gasoline  leav- 
ing the  carburetor  will  be  forced  to 
flow  down  hill  and  into  a  position  di- 
rectly in  contact  with  the  combustion 
chamber.  .  The  disadvantages  of  low 
grades  of  gasoline  now  in  general  use 
which  prevent  complete  carburetion  and 
result  in  the  presence  of  a  certain  quan- 
tity of  raw  or  unvaporized  gasoline  in 
the  manifold  are  overcome'  by  this  type 
of  construction.  By  the  position  of  the 
valve  openings,  gases  immediately  upon 
passing  through  the  valves'are  directed 
against  an  un jacketed  and  therefore 
superheated  portion  of  the  combustion 
chamber  head.  This  insurance  of  com- 
plete vaporization  and  perfect  combus- 
tion contributes  greatly  to  fuel  economy 
and  likewise  prevents  the  impairment 
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Intake  mantro/d 
rE*nau-3f  menifo/d 
Hooa  for  carovretor  air 
neuter  openmq 


respect  is  witnessed  by  the  perform- 
ance of  one  of  these  engines,  71  horse- 
power being  developed  on  low  grade 
fuels  at  2600  engine  revolutions,  though 
the  N.  A.  C.  C.  rating  of  the  engine 
is  only  29.4  horsepower. 


the  usual  water  jackets,  but  also  all 
passages  of  the  horizontal  intake  mani- 
fold. The  horizontal  feed  Stromberg 
carburetor  is  bolted  directly  to  this 
head.  The  combination  of  the  intake 
manifold  with  the  motor  head  not  only 


How  intake  manifold  is  heated  by  having  a 
portion  cast  with  exhaust  conduit  on  Reo  cars 


of  lubrication  by  the  seepage  of  raw 
gasoline  past  the  pistons  into  the  oil 
reservoir. 

The  problem  is  not  simply  met  by 
heating  the  mixture  as  means  must  be 
provided  to  insure  just  the  proper  de- 
gree of  increase  in  temperature  to  se- 
cure maximum  efficiency  at  all  times. 
For  this  reason,  hot  and  cold  air  con- 
trol is  nearly  always  provided.  This  is 
done  by  altering  the  temperature  of  the 
primary  air  after  it  leaves  the  exhaust 
heated  stove  by  manually  regulated  air 
intake  shutters  that  permit  cool  air  to 
enter  and  mix  with  the  heated  air  in 
any  desired  proportions.  In  cold 
weather,  it  may  be  necessary  to  entirely 
close  the  cold  air  opening  so  only  heated 
air  will  enter  the  carburetor,  in  hot 
weather  the  reverse  procedure  may  be 
necessary. 
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SHOP  PRACTICE 

niiiiHiiiiimiiiiin 

The  Proper  Use  of  Lathe  Tools 

By  George  Shipston 


THE  amateur  lathe  operator  must 
thoroughly  understand  lathe  tools 
before  he  can  expect  to  accom- 
plish successful  metal  turning.  It  is 
regrettable,  but  none  the  less  true,  that 
few  mechanics  understand  their  lathe 
tools  as  they  should.  This  article  has 
been  prepared  for  those  who  desire  fur- 
ther information  along  this  line  and  the 
author  hopes  that  it  will  be  studied 
diligently  by  those  who  do  not  already 
fully  understand  the  subject  matter. 

A  complete  set  of  lathe  tools  is 
shown  in  Fig.  1.  The  name  of  each 
tool  suggests  the  nature  of  the  work 
that  it  is  to  be  used  for.  While  few 
mechanics  are  in  possession  of  the  com- 
plete set  of  tools  illustrated,  as  many  as 
possible  should  be  obtained  as  it  is  de- 
sirable to  always  use  the  right  tool  for 
the  right  job  if  good  work  is  to  be 
accomplished. 

A  few  words  about  grinding  tools 
may  not  come  amiss,  especially  to  those 
who  now  believe  that  it  is  only  a  matter 
of  a  few  misdirected  jabs  against  a 
grinding  wheel.  When  a  tool  is  being 
ground  it  should  never  be  held  against 
the  grinding  wheel  until  it  becomes  real 


hot.  It  should  not  be  allowed  to  reach 
a  temperature  where  it  cannot  be  held 
comfortably  in  the  hand.  The  point  of 
the  tool  should  be  occasionally  im- 
mersed in  a  convenient  receptacle  of 
cold  water  while  it  is  being  ground.  If 
the  tool  is  allowed  to  become  too  hot  it 
will  lose  its  hardness  and  become  use- 
less for  further  work. 

The  proper  angles  of  the  cutting 
edges  of  a  tool  should  be  maintained 
during  the  grinding  process.  If  this  is 
not  done  the  tool  cannot  function  prop- 
erly. The  original  angles  must  be  pre- 
served throughout  the  entire  life  of  the 
tool  if  good  results  are  to  be  expected 
from  its  use.  Figure  7  (A  and  B)  illus- 
trates two  examples  of  badly  ground 
tools.  At  A  the  angle  is  much  too  sharp 
and  the  point  of  the  tool  would  be  in 
constant  danger  of  breaking  off.  The 
case  shown  at  B  is  equally  bad.  It  will 
be  seen  that  the  effective  cutting  edge 
at  B  is  much  greater  than  that  at  A. 
The  tool  at  B  will  require  much  more 
driving  power  for  the  lathe  it  is  used 
on  than  the  tool  shown  at  A.  It  must 
always  be  remembered  that  the  more  the 
cutting  edges  of  a  tool  approach  a  line 


parallel  with  the  axis  of  the  work  being 
turned,  the  greater  the  power  necessary 
to  run  the  lathe  will  be. 

More  experienced  mechanics  can  pre- 
serve the  original  angles  of  a  lathe  tool 
after  repeated  grindings.  However,  this 
is  merely  a  matter  of  extended  experi- 
ence and  the  beginner  cannot  expect  to 
do  this.  A  small  tool  gauge  -should  be 
used  by  those  who  lack  the  necessary 
experience.  Such  a  small  gauge  is 
shown  in  Fig.  5.  Here  it  is  being  used 
to  properly  set  a  screw  cutting  tool  at 
exact  right  angles  to  the  work  mounted 
between  centers. 

The  matter  of  mounting  a  tool  in  the 
lathe  is  very  important.  If  a  properly 
ground  tool  is  badly  mounted  good 
work  cannot  be  accomplished.  The 
height  of  a  tool  must  first  be  deter- 
mined. Experience  has  proven  that  for 
all  ordinary  turning  the  lathe  tool 
should  be  mounted  about  five  degrees 
above  the  center  of  the  work  it  is  ex- 
pected to  turn.  This  is  shown  graphic- 
ally in  Fig.  4.  This  does  not  hold  true 
in  the  case  of  screw  cutting,  however. 
In  screw  cutting,  the  lathe  tool  must 
be  mounted  so  that  the  top  of  its  cutting 
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edge  will  come  at  the  exact  center  of  the 
work.  If  this  is  not  done  accurate 
threads  cannot  be  cut. 

Another  important  consideration  is 
the  distance  of  the  cutting  edge  of  a 
tool  from  the  supporting  piece  in  the 
tool  post.  The  greater  mis  distance  is 
the  more  tendency  the  tool  will  have  to 
spring.  This  is  depicted  in  Fig.  2.  It 
is  simply  a  matter  of  increasing  the 
effective  leverage.  The  tool  should  al- 
ways be  so  mounted  that  its  cutting  edge 
will  be  as  near  to  the  supporting  edge 
as  practical.  Care  should  also  be  taken 
to  see  that  the  tool  is  secured  rigidly 
as  possible  to  prevent  chattering  with 
its  attending  evils. 

Some  may  think  that  the  matter  of 
mounting  a  cutting  tool  approximately 
at  right  angles  to  the  work  in  the  lathe 
is  not  important.   This  is  by  no  means 
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true,  as  the  tool  will  have  a  tendency  to 
cut  in  the  manner  shown  if  its  angle  is 
changed  while  the  turning  is  being  done. 
It  will  be  seen  that  as  the  angle  of  the 
tool  increases  the  distance  of  its  cutting 
edges  from  the  work  also  increases. 
This  results  in  the  effect  illustrated  in 
Fig.  6. 

The  matter  of  rake  must  be  consid- 
ered. Many  probably  already  under- 
stand that  a  tool  with  a  positive  rake 
should  not  be  used  to  turn  brass.  For 
the  benefit  of  those  who  do  not,  this  part 
of  the  subject  will  be  given  attention. 
A  tool  with  a  positive  rake  is  one  which 
has  an  angle  that  declines  from  the  cut- 
ting edge  and  surface  of  the  work  being 
turned.  A  tool  with  a  negative  rake  is 
one  with  a  cutting  edge  that  is  at  the 
lower  end  of  an  angle  that  inclines  to 
the  work.  A  tool  with  a  positive  rake 
must  be  used  on  steel  and  other  metals 
of  a  similar  nature.  If  such  a  tool  is 
used  on  brass,  however,  it  will  have  a 
tendency  to  "bite  in."  This  is  due  to  a 
property  that  is  peculiar  to  the  metal. 


A  tool  digging  in  in  this  manner  will,  in 
nine  cases  out  of  ten,  either  ruin  the 
work  being  turned  or  the  end  of  the  tool 
will  break  off.  In  any  event,  something 
will  happen  which  a  real  good  mechanic 
would  be  thoroughly  ashamed  of. 

Fig.  3  illustrates  the  methods  used 
in  England  for  mounting  lathe  tools. 
This  was  originated  by  Sir  Joseph 
Whitworth.  His  object  was  to  bring  the 
cutting  point  of  the  tool  on  a  level  with 
its  line  of  support  In  this  way  any 
vertical  pressure  is  sure  to  force  the  tool 
away  from  the  work.  This  practice  is 
not  followed  greatly  in  America,  al- 
though the  writer  has  seen  a  few  me- 
chanics that  claim  it  to  have  many  ad- 
vantages. 

Side  angle  on  a  lathe  tool  refers  to 
the  angle  at  which  the  top  is  ground 
either  to  the  right  xxr  left  side.   A  tool 
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ground  in  this  manner  must  have  either 
a  right-hand  rake  or  a  left-hand  rake, 
depending  upon  the  direction  of  the 
angle.  The  right-hand  tool  must  always 
be  used  in  cutting  to  the  right  and  a 
left-hand  tool  for  cutting  to  the  left. 
Increasing  the  rake  makes  it  possible 
to  decrease  the  driving  power,  as  the 
tool  will  then  have  more  of  a  tendency 
to  screw  its  way  along. 

The  chart  shown  in  Fig.  9  is  very 
interesting.  It  shows  the  power  re- 
quired for  making  cuts  of  various 
depths  in  a  piece  of  steel.  The  vertical 
figures  represent  the  depth  of  the  cut 
while  the  horizontal  figures  represent 
the  number  of  pounds  force  required  to 
make  the  cut.  It  has  been  found  that 
steel  requires  about  two  and  one-half 
times  the  power  for  cutting  as  does  cast 
iron.  Wrought  iron,  which  is  used  con- 
siderably, requires  about  one  and  one- 
half  times  the  power.  These  calcula- 
tions are  based  on  experiments  made 
with  tools  ground  as  correctly  as  possi- 
ble.   More  power  would  be  required 


if  the  tools  were  improperly  ground. 

An  ordinary  boring  tool  is  sketched 
in  Fig.  8.  The  same  laws  for  outside 
turning  do  not  hold  true  for  inside  turn- 
ing. This  is  to  be  expected,  as  the  con- 
tour of  the  cutting  surface  is  entirely 
different.  In  one  case  the  tool  is  cutting 
on  the  outside  of  a  circle  and  in  the 
other  case  it  is  cutting  on  the  inside  of 
a  circle.  If  the  tool  is  mounted  about 
five  degrees  above  center  for  outside 
turning,  just  the  reverse  condition  would 
hold  true  for  inside  turning  or  boring 
as  it  is  called.  In  boring,  the  tool  is 
best  mounted  so  that  its  cutting  edge 
will  come  a  few  degrees  below  the  exact 
center  of  the  work.  Greatest  cutting 
efficiency  is  realized  at  this  particular 
point.  The  clearance  of  the  tool  as  re- 
gards brass  and  steel  is  the  same  in 
boring  as  in  outside  turning. 

The  cutting  edge  of  a  boring  tool 
must  not  be  mounted  too  far  from  the 
tool  post  .or  bottom  support.  If  this  is 
done  the  tool  will  spring  and  accurate 
work  simply  cannot  be  accomplished. 
The  tool  will  have  a  tendency  to  spring 
in  two  directions.  It  will  be  pushed 
from  the  surface  of  the  work  and  it  will 
spring  downward.  The  result  of  this 
will  be  a  hole  with  a  slight  taper.  The 
more  the  tool  springs  the  greater  the 
taper  will  be. 

Forged  lathe  tools  are  either  made  of 
tool  steel  or  crucible  steel.  These  tools 
can  be  tempered  by  heating  them  slowly 
and  evenly  for  a  distance  of  about  two 
inches  from  the  cutting  point.  After 
the  point  becomes  heated  for  the  re- 
quired distance  to  a  cherry  red,  it  is 
picked  up  with  a  pair  of  tongs  and  the 
point  immersed  in  a  bath  of  cold  water. 
The  entire  tool  should  not  be  im- 
mersed; merely  its  entire  cutting  edge. 
About  one  and  one-half  inches  of  the 
tools  should  be  exposed  to  the  cooling 
action  of  the  water.  When  the  point  of 
the  tool  has  become  cool  it  is  removed 
from  the  bath  and  carefully  cleaned 
with  carborundum  cloth.  The  surface 
is  then  wiped  with  an  oily  rag.  The 
heat  in  the  shank  of  the  tool  will  now 
drive  the  temper  toward  the  cutting 
edge.  After  this  edge  becomes  a  dull 
brown  straw  color  it  is  completely  im- 
mersed in  water. 

When  cutting  steel,  the  mechanic 
should  always  take  the  precaution  of 
properly  lubricating  the  point  of  the 
tool  to  assist  in  cutting.  This  also  offers 
a  certain  amount  of  protection  to  the 
cutting  edges  of  the  tool  and  prevents 
them  from  becoming  dull.  A  good  lubri- 
cating substance  for  long  cuts  and  con- 
tinued work  on  steel  can  be  made  of 
very  soapy  water  held  in  a  receptacle 
above  the  tool,  and  allowed  to  drip  on 
the  point.  For  short  cuts,  a  few  drops 
of  lubricating  oil  placed  occasionally 
on  the  tool  point  will  suffice. 


7  8  9  10  II  12 

1.  Left-hand  side  tool.  2.  Right-hand  side  tool.  3.  Right-hand  bent  tool.  4. 
Right-hand  diamond  point  tool.  5.  Left-hand  diamond  point  tool.  6.  Round 
nose  tool.    7.  Cutting  off  tool.   8.  Threading  tool.   9.  Right-hand  tool.  10. 


Roughing  tool.    11.  Boring  tool.   12.  Inside  threading  tool 


gifized  by  G00gk 


282 


Everyday  Engineering  Magazine  for  February 


Building  A  Small  Crank  Shaper 

By  Joseph  Dante,  Jr. 


HOW  many  times  has  the  editor 
told  us  to  take  a  file  and 
smooth  the  bottom  of  this  piece 
or  that?  The  author  first  constructed 
this  machine  with  a  friction  drive.  It 
did  not  prove  successful  and  he  had  to 
resort  to  the  crank  drive  as  shown  in 
the  photographs.  In  the  development 
of  the  machine  many  of  the  parts  were 
made  as  many  as  four  times.  The 
vertical  slide  in  use  now  is  the  fourth 
one  that  has  been  made  and  is  a  good 
one  with  a  very  neat  appearance.  The 
machine  is  well  adapted  to  the  con- 
struction of  the  many  small  parts  which 
a  model  maker  has  to  make.  It  will  be 
noticed  that  the  vertical  slide  is  a  plain 
one  and  does  not  swivel.  The  vise 
block  is  made  so  it  can  be  turned  or 
swiveled  until  the  base  of  the  vise 
strikes  the  cross  rail,  as  it  will 
not  clear  this  rail.  The  machine 
is  mounted  on  a  suitable  wood 
base  and  the  driving  mech- 
anism is  built  up  with  a  block  so 
that  the  center  line  of  the  driving 
shaft  will  line  up  with  the  center 
line  of  the  stroke  adjusting  rod. 
It  will  be  seen  in  the  photograph 
that  the  baseboard  is  cut  away 
on  the  end  so  as  to  allow  for  the 
cross  rail  to  drop  down.  In  check- 
ing up  the  machine  with  an  in- 
dicator, the  results  were  as  fol- 
lows: The  vertical  slide  travels 
for  its  full  length 
within  .0015  and 
the  cross  rail  travels 
for  its  full  length 
within  .006,  which 
trie  writer  thinks  is 
a  very  good  job. 
The  speed  of  the 
machine  should  be 
about  forty  strokes 
per  minute. 

The  vise  can  be 
swivelled  through  an 
arc  of  180*.  The 
jaws  of  the  vise  are  made  of  cast  iron 
and  should  be  lined  up  with  steel 
plates  in  order  to  prevent  them  from 
getting  nicked  up  when  clamping  the 
work.  The  vise  will  open  about  2^4 
in.  and  is  about  in.  wide.  In 
cutting  metals,  the  writer  made  the 
following  tests  in  steels  and  cast 
iron.  The  machine  has  been  able 
to  take  a  cut  of  about  1/16  in.  deep 
with  a  .008  feed  per  stroke  and  for 
brass  and  bronze  it  takes  cuts  %  in. 
deep  with  .005  feed  per  stroke.  The 
reader  will  notice  that  next  to  the  cross 
rail  crank  there  is  a  ring  which  has 
fifty  graduations  and  the  screw  has 
a  5/ 1 6  in.  x  20  thread.  A  pattern  is 
made  for  the  bed  and  ram  and  should 


be  finished  as  per  drawing.  The  author 
worked  his  up  with  three  good  twelve- 
inch  files  and  made  a  fairly  good  job 
out  of  it.  The  gibs  are  all  plain  stock 
and  no  description  is  needed  for  them 
here.  The  ram  is  shown  with  its  dimen- 


The  tittle  crank  shaper  described  m 
this  article  will  provide  the  mechani- 
cal readers  of  Everyday  with  a  shop 
project  of  real  value.  When  com- 
pleted the  machine  will  make  a  very 
useful  addition  to  the  small  shop.  The 
author  and  designer  of  the  machine, 
Mr.  Joseph  Dante,  Jr.,  does  not  need  an 
introduction  to  our  readers  as  his  very 
practical  articles  that  have  appeared 
in  past  issues  will  be  well  remembered. 
— Editor. 


sions  and  this  should  be  machined  if 
possible.  The  }i  in.  hole  in  the  rear  of 
the  ram  is  for  the  adjusting  rod  and 
this  is  to  bring  the  stroke  of  the  ram  to 
any  desired  position  over  the  work. 

The  Vertical  Slide.  The  bottom  slide 
is  the  first  job  done.  This  is  a  piece  of 
C.M.S.  and  squared  up  all  over  and 
machined  to  the  dimensions  given.  If 
cutters  are  on  hand,  the  job  can  be  done 
in  a  lathe,  using  the  milling  attachment 
which  was  built  by  the  writer  and 
which  has  appeared  in  a  past  issue  of 
Everyday  Engineering.  The  top 
slide  is  a  piece  of  machine  steel  and  is 
carefully  laid  out  before  any  work  is 
done  on  the  piece.    Then  the  slot  one 


inch  is  cut  as  shown  in  the  drawing. 
The  angles  were  cut  on  the  milling  at- 
tachment. Next,  the  m-  hole  was 
drilled  with  clapper  block  clamped  to 
the  slide.  The  taped  hole  is  left  until 
the  slide  and  top  plate  is  put  in  place, 
so  that  both  holes  can  be  drilled  and 
the  slide  taped  properly. 

The  clapper  block  is  a  simple  job 
and  there  is  no  need  of  explaining  it 
here.  The  top  plate  is  a  piece  of  flat 
stock  nicely  polished  and  machined  as 
per  drawing.  The  screw  is  die  cast 
and  is  turned  from  y%  in.  stock.  A 
collar  is  also  needed  for  this  screw. 
When  threading  the  screw  for  the  collar 
end  it  would  be  better  if  the  die  was  put 
in  a  chuck  and  with  the  aid  of  the  tail 
stock  center  the  work  can  be 
threaded  square  and  no  trouble 
will  be  experienced  when  the 
collar  is  finally  put  in  place.  The 
collar  should  be  turned  up  square 
in  a  lathe,  using  the  screw  as  an 
arbor.  The  other  parts  are  the 
tool  post,  which  is  shown  with 
screw  and  rest  collar  all  in  place. 
The  screw  and  collar  should  be 
hardened.  The  clapper  block 
screw  is  turned  up  from  square 
stock  and  left  long  enough  so  as 
to  make  a  nice  button  finish  flush 
with  the  nut  after  it  is  put  in 
place.  The  handles  are  turned 
from  stock.  The 
"  drawing  calls  for 
two;  one  for  verti- 
cal slide  and  one 
for  cross  rail  screw. 

The  cross  rail  is 
made  of  cast  iron 
and  machined  as 
shown.  This  should 
be  finished  all  over 
and  the  cross  slide 
should  be  scraped 
to  the  rail  The 
other  parts  are  the 
gibs,  nut,  screw,  end  plates,  etc, 
which  need  no  description  here. 
There  is  a  binder  hole  drilled  into 
the  slide  as  shown.  The  clamp 
plates  are  made  of  flat  stock.  These 
plates  should  be  pinned  to  the  rail  so 
as  to  keep  them  from  moving  in  all 
directions  when  they  are  loose.  The 
vise  block  is  a  casting  and  is  machined 
according  to  the  drawing.  The  1J^  in. 
hole  was  bored  out  in  a  lathe  using  an 
angle  iron  to  hold  the  work.  The  vise 
is  a  Goodell-Pratt  No.  72^  with  a  1  % 
in.  shank  and  it  has  a  right  and  left 
screw,  which  makes  just  a  suitable 
device  for  the  drive  on  the  shaper.  The 
more  to  the  center  the  T  bolt  is  set,  the 
larger  will  be  the  radius  of  the  stroke 
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each  side  of  the  center  line.  The  handle 
and  other  minor  pieces  do  not  need  very 
much  description,  so  the  builder  is 
left  to  decide  for  himself  whether  to 
use  handles  or  nuts. 

Bracket.  This  is  shown  on  the  draw- 
ing and  is  the  same  thing  that  the 
writer  is  using.  The  only  operations 
that  were  done  on  this  piece  were  the 
drilling  of  the  oil  holes  and  set  screw 
holes.  The  bracket,  pulley,  stroke 
block  and  driving  shaft  all  came  from  a 
local  junk  dealer.  The  shaft  was 
turned  up  as  shown  with  two  slots. 
This  is  to  keep  the  shaft  from  swaying 
from  side  to  side.  To  the  pulley  was 
added  an  extra  set  screw  at  the  end  of 
the  shaft,  as  the  other  one  persisted  in 
coming  loose  while  running.  The  block 
was  drilled  as  shown  with  a  y%  in. 
taped  hole  for  the  set  screw. 

The  connecting  rod  is  a  piece  of  flat 
stock  with  holes  drilled  in  both  ends. 
The  $i  in.  hole  in  this  rod  is  of  the 
sleeve  shown,  which  is  1/16  in. 
longer  than  the  width  of  the  rod.  This 
is  so  that  the  nut  can  be  tightened  up  on 
the  T-bolt  and  at  the  same  time  it  will 
leave  the  rod  free  to  revolve.  A  small 
oil  hole  should  be  drilled  into  the  con- 
necting rod  holes.  The  sleeve  is  a 
simple  job  and  should  be  hardened  if 
possible.  A  small  block  is  made  of 
steel.  There  are  two  %  in.  set  screws 
taped  into  the  }i  in.  hole  and  they 
should  be  spotted  into  the  adjusting 
rod,  which  is  a  piece  of  cold-rolled 
steel  4  in.  long.  The  T-bolt  was  turned 
from  y$  in.  square  stock  and  die 
threaded.  The  guide  block  screw  was 
turned  up  from  ^  in.  square  stock, 
and  should  be  hardened.  The  adjust- 
ing rod  clamp  was  taken  from  a  water 
faucet  and  a  5/16  in.  threaded  stud 
pinned  to  it. 


To  Loosen  Rusted  Screws 

ONE  of  the  simplest  and  easiest 
ways  of  loosening  a  rusted  screw 
is  to  apply  heat  to  the  head  of  the 
screw.  A  small  bar  or  rod  of  iron,  flat 
at  the  end,  if  reddened  in  the  fire  and 
applied  for  two  or  three  minutes  to  the 
head  of  the  rusty  screw  will,  as  soon  as 
it  heats  the  screw,  render  its  withdrawal 
as  easy  by  the  screw-driver  as  if  the 
screw  had  been  only  recently  inserted. 


~  Lacquers  For  Gold 

ALCOHOL,  1  gal.;  turmeric,  ]/2  lb.; 
L  moderate  for  a  week,  then  filter, 
and  add  gamboge,  2  oz. ;  shellac,  6  oz. ; 
gum  sandarac,  1^  lb.;  dissolve  in  a 
warm  bath,  and  add  1  quart  common 
turpentine  varnish.  For  red  lacquer 
use  \y2  lb.  of  annotto  instead  of  the 
turmeric,  and  8  oz.  of  dragon's  blood 
instead  of  the  gamboge. 


To  Brown  Gun-Barrels 

MIX  chloride  of  antimony  to  a 
creamy  consistency  with  olive 
oil.  Apply  the  mixture  evenly  to  the 
heated  barrel,  allow  it  to  act  for  twelve 
to  twenty-four  hours,  then  remove  the 
excess  with  a  woolen  rag  and  repeat 
the  operation.  After  the  second  appli- 
cation has  acted  for  twelve  to  twenty- 
four  hours,  the  iron  or  steel  is  covered 
with  a  bronze-like  layer  of  ferric  oxide 
and  antimony,  which  resists  the  action 
of  the  air  and  may  be  made  lustrous  by 
brushing  with  a  waxed  brush.  The 
sharpening  of  the  chloride  of  antimony 
can  be  effected  by  adding  a  little  nitric 
acid  to  the  paste  of  olive  oil  and  chlor- 
ide of  antimony  so  as  to  hasten  the 
operation.  Another  formula  is:  Nitric 
acid,  1.5  parts;  sweet  spirits  of  nitre, 
1.5;  rectified  alcohol,  3;  blue  vitriol, 
6;  tincture  of  chloride  of  iron,  3;  dis- 
tilled water,  100.  Dissolve  the  blue  vit- 
riol in  the  water,  then  add  the  other 
materials.  The  burnishing  and  mark- 
ing can  be  effected  with  the  burnisher 
and  scratch-brush.  The  polishing  is 
best  effected  by  rubbing  with  a  piece  of 
smooth,  hard  wood,  called  polishing 
wood.  The  barrel  is  finely  varnished 
with  shellac  varnish  and  again  polished 
with  the  hard-wood  polisher.  Some  pre- 
fer the  tone  of  brown  produced  by  blue 
vitriol,  5  parts;  sweet  spirits  of  nitre, 
5 ;  water,  100.  In  any  case  the  surface  - 
of  the  iron  must  be  well  cleansed  and 
rendered  quite  bright;  it  is  then  freed 
from  grease  by  rubbing  with  whiting 
and  water,  or  better,  with  powdered 
quicklime  and  water.  The  browning 
composition  is  then  put  on  and  allowed 
to  remain  twenty-four  hours.  It  is  then 
rubbed  off  with  a  stiff  brush.  If  not 
sufficiently  browned  repeat  the  last 
process  after  browning.  Clean  the  sur- 
face well  with  hot  water,  and  dry  it. 
The  surface  can  be  burnished  and  pol- 
ished. Varnish  with  tinsmith's  lacquer, 
or  with  gum  shellac,  2  oz.;  dragon's 
blood,  3  drachms;  methylated  spirit  of 
wine,  4  pints.  The  metal  should  be 
made  hot  before  applying  this  varnish 
and  it  will  present  an  excellent  appear- 
ance. If  the  varnish  is  not  required 
to  color,  but  only  to  preserve  the  actual 
tint  produced  on  the  metal  surface  by 
the  browning  fluid,  leave  out  the  drag- 
on's blood. 


The  tin  cover  is  intended  to  hold 
water  and  should  be  soldered  to  the 
smaller  tubing  so  that  when  the  tube 
is  run  through  the  cork,  the  water  will 
drip  down  into  the  bottle.  Six  or  eight 
small  holes  are  drilled  in  one  end  of 


the  larger  tube,  which  is  bent  at  an 
angle  and  the  other  end  of  this  tube 
also  run  through  the  cork. 

To  operate  the  burner,  fill  the  bottle 
about  one-third  full  with  calcium  car- 
bide, such  as  is  used  in  acetylene  gas 
generators,  put  the  cork  in  place.,  but 
not  too  securely,  so  that  it  will  work  as 
a  safety  valve  in  case  the  burner  tube 
becomes  stopped  up,  and  fill  the  recep- 
tacle with  water.  Gas  will  immediately 
begin  to  generate  and  by  holding  a 
lighted  match  to  the  burner  it  will  sooa_ 
come  to  a  steady  flame.  The  pressure  of 
the  gas  in  the  bottle  will  regulate  the 
flow  of  water. 

This  little  device  may  be  used  for 
any  purpose  for  which  a  Buns  en  burner 
is  employed.  It  is  especially  useful  in 
workshops  where  illuminating  gas  is 
not  obtainable. 

R.  M.  Hendricks. 


A  Simple  Substitute  for 
Bunsen  Burner 

A SIMPLE  but  effective  substitute 
for  a  Bunsen  burner,  operated  by 
acetylene  instead  of  illuminating  gas, 
can  be  made  from  materials  costing 
only  a  few  cents.  All  that  is  needed  is 
a  medium  sized  bottle  with  a  large  neck. 
The  writer  used  a  jug  for  this  purpose. 
A  cork  to  fit  the  neck  of  the  bottle,  4 
ins.  of  1/16  in.  brass  tubing,  4  ins.  of 
3/16  in.  tubing  and  the  cover  from  a 
small  baking  powder  tin. 


Preparation  of  Potash 
Water-Glass 

MIX  15  parts  of  pure  quartz-sand 
with  10  of  potassium  carbonate 
and  1  of  charcoal  powder,  and  fuse  the 
mixture  in  a  crucible.  The  contents 
of  the  crucible,  when  cold,  is  taken  out, 
pulverized,  and  exposed  to  the  air,  be- 
ing frequently  stirred  during  the  time. 
The  powder  is  then  several  times 
washed  with  cold  water,  and  then 
boiled  with  5  parts  of  water  until  all  is 
completely  dissolved.  The  solution  is 
then  filtered  and  evaporated  to  a  spe- 
cific gravity  of  1.25.  In  this  manner 
a  sticky,  syrupy  liquid  is  obtained 
which,  on  exposure  to  the  air,  dries  to 
a  transparent  glass. 

Another  receipt:  Quartz-sand  15 
parts,  potash  5,  and  anhydrous  soda  4. 
It  is  prepared  as  above. 
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Ford  Motored  Airplane  Proves  Practical 


By  E.  H.  Holterman 

Former  Flying  Instructor,  U.  S.  Army 


A POINT  that  is  interesting  to 
many  aviation  enthusiasts,  es- 
pecially those  who  are  building 
full  sized  airplanes  of  their 
own,  is  the  use  of  a  modi- 
fied Ford  motor  as  power. 
The  photographs  herewith 
show  a  successful  biplane 
built  and  flown  by  the 
writer  that  is  equipped  with 
a  modified  Ford  engine  and 
which  flies  very  well  in- 
deed when  one  considers  the 
low  horsepower.  The  motor 
shown  weighs  195  lbs.  after 
alterations  have  been  made, 
but  it  is  believed  that  this 
weight  can  be  cut  down  in 
.  a  new  form  the  writer  is  ex- 
perimenting with.  The  pro- 
peller that  seems  to  work  the 
best  is  6  ft.  6  in.  in  diame- 
ter by  4  ft.  6  in.  pitch. 
The  complete  machine  illus- 
trated weighs  580  lbs., 
which  the  writer  considers 
unnecessarily  heavy  for 
such  a  small  machine  and 
which  can  be  reduced  to  less 
than  500  lbs.  by  refinement 
of  construction. 

The  main  dimensions  of 
the  machine  are  18 
ft.  length,  25  >  ft. 
spread,  4  ft.  chord, 
4  ft  6  in.  gap,  and 
while  official  speed 
tests  have  never  been 
made,  from  previous 
experience  it  is  esti- 
mated it  will  fly  at 
least  45  miles  per 
hour.  One  of  the 
machines  illustrated 
is  without  a  4  ft. 
overhang  on  the  up- 
per wings,  which  is 
shown  in  the  other 
machine.  This  add- 
ed surface  will  give 
a  better  landing 
speed  and  will  also 
enable  the  machine 
to  get  off  the  ground 
easier. 

How  to  Rebuild 

Ford  Motor 
To  rebuild  a  Ford 
motor  for  use  in  an 
airplane,   I  have 
found  that  the  fol- 
lowing changes  are 
necessary.    First,  get  a  Ford  motor 
block  that  has  been  used  enough  to 
have  smoothed  the  cylinder  walls  to  a 


glossy  finish,  but  has  not  been  worn 
to  an  oval  or  "out  of  round"  shape. 
Get  a  set  of  Lynite  or  other  light  mag- 


Views  at  top  show  Ford  motored  airplane  flown  successfully  by  E.  H.  Holterman  of 
Woodstock,  Vt.  The  LJ-2  is  the  machine  after  the  overhang  had  been  added  to  the  top 
plane  to  obtain  more  surface.   The  illustration  of  the  modified  motor  shows  method  of 

installation  in  fuselage 


nalium  alloy  pistons.  In  getting 
connecting  rods,  try  to  get  them  as 
near  an  equal  weight  as  possible,  as 


they  vary  quite  a  bit  in  weight.  Drill 
holes  along  the  rods  between  the 
flanges  to  lighten  them,  and  at  least 
two  holes  into  the  rods 
through  the  bearings  for  oil- 
ing. Balance  them  up 
equally  after  having  fitted 
them  to  the  crankshaft.  The 
crankshaft  should  be  well 
balanced  also.  The  regular 
Ford  camshaft  may  be 
used  or  one  can  put  in  a 
special,  high  speed  shaft  as 
desired.  It  is  advisable  to 
get  some  Dodge  car  valves, 
as  they  are  a  bit  larger  than 
the  Ford  valves.  By  ream- 
ing out  the  valve  seats  a  bit 
the  Dodge  valves  will  fit 
nicely  and  give  you  more 
power.  You  can  either  put 
on  an  Atwater  Kent  timer 
with  battery  and  cells  or 
mount  a  small  magneto  for 
ignition  as  desired. 

Special  Precautions  for 
Oiling 

For  the  base  or  oil  pan 
you  can  use  the  Ford  crank 
case  by  cutting  the  rear  end 
off  so  that  it  will  come 
within  the  flange  of 
the  crankshaft,  and 
weld  a  piece  on  with 
a  pocket  for  a  piece 
of  felt  packing  to 
keep  the  oil  from 
coming  out.  The 
front  end  is  cut  off 
at  the  beginning  of 
the  oil  case.  Cut 
slots  about  three  in- 
ches long  in  the  in- 
spection plate  be- 
tween  the  dip 
grooves  of  the  con- 
necting rods  to  allow 
the  oil  to  drop  into 
the  oil  sump.  This 
sump  is  nothing 
more  than  an  oil  re- 
ceptacle from  which 
the  oil  is  pumped 
through  a  tube  on  to 
the  bearings.  By  tak- 
ing a  copper  pipe 
and  attaching  small 
nipples  such  as  they 
use  on  shower  baths 
so  that  the  oil  will 
be  pumped  directly 
on  to  the  bearings, 
you  will  have  no  trouble  with  bearings. 
A  small  gear  pump  attached  to  the  oil 
sump  (below  your  oil  level)  driven 
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either  by  a  chain  or  shaft  and  gears 
will  keep  a  constant  stream  of  oil  to 
your  bearings.  A  Zenith  carbureter 
gives  good  results  and  is  very  light,  hav- 
ing an  aluminum  manifold. 

Mounting  Nose  Type  Radiator 
If  the  motor  is  to  be  used  as  a  trac- 
tor, and  you  wish  to  have  the  radiator 
in  the  nose,  an  extension  with  two 
flanges  will  have  to  be  made,  one  flange 
to  be  bolted  to  the  flange  on  the  crank- 
shaft, then  a  space  of  a  few  inches  (cor- 


do  not  realize  the  necessity  for  light 
construction  to  insure  successful  flying 
with  low  powered  motors.  Those  who 
have  had  experience  in  the  Air  Service 
have  a  realization  of  the  strength  and 
size  of  various  structural  parts,  but 
most  amateurs  make  them  too  large 
and  of  unsuitable  materials.  There  is 
no  reason  for  the  use  of  heavy  construc- 
tion in  a  small  low  powered  airplane 
because  the  flying  speed  is  low  and  the 
stresses  on  the  parts  are  not  severe. 
Particular  attention  should  be  given  to 
paring  down  weight  in  small  items,  as 
these  mount  up  to  an  astonishing  total 
in  the  aggregate.  Machines  examined 
by  the  writer  that  have  been  built  by 
amateurs  have  had  }&"  bolts  used  where 
3/16"  or  J4"  would  have  had  ample 
strength,  and  fittings  of  sheet  metal 
when  1/16"  gauge  stock  would  have 
been  amply  strong.  Aluminum  should 
be  used  wherever  possible  in  preference 


Pilot  Bolterman  in  the  Ford  motored  air- 
plane built  and  flown  by  him 

responding  to  radiator  depth),  then  an- 
other flange,  and  if  preferred  a  shaft 
extended  from  this  second  flange  for 
the  propeller.  The  cylinder  head  will 
either  have  to  be  machined  off  along  the 
outlet  "hump"  and  another  piece  welded 
on  with  the  outlet  for  the  water  turned 
in  the  opposite  direction,  or  else  plug 
up  the  opening  for  the  water  and  tap 
into  the  head  at  the  opposite  end.  If 
the  radiator  is  to  be  overhead  or  along 
the  side,  the  cylinder  head  can  be  used 
as  it  is  by  making  a  simple  connection, 
and  no  propeller  extension  will  be  nec- 
essary to  go  through  the  radiator.  No 
water  pump  is  needed.  Keep  the 
weight  down  on  everything,  taking  off 
more  when  you  think  you  have  taken 
off  as  much  as  possible. 

The  building  of  such  a  machine  is 
not  beyond  mechanical  skill  of  the  av- 
erage amateur,  as  the  construction  of 
practically  all  parts  excepting  altera- 
tions in  the  motor  can  be  done  with  the 
ordinary  wood  working  manual  training 
equipment.  The  work  of  construction 
of  such  machines  is  made  considerably 
easier  by  purchasing  supplies  which 
are  available  on  the  open  market,  these 
comprising  everything  from  a  complete 
set  of  blueprints  to  all  of  the  metal  fit- 
tings and  wooden  parts  in  completed  or 
knockdown  form.  Modified  motors  may 
also  be  obtained  from  dealers  who  are 
making  a  specialty  of  this  work 

Common  Failings  of  Amateur  Builders 
It  has  been  my  experience  that  the 
common  failing  of  amateur  aircraft 
builders  is  to  build  their  machine 
heavier  than  really  needed  because  they 


FLEXIBLE  PONTOONS  FOR 
SHIP  SALVAGE 

IN  view  of  the  importance  of  salving 
ships  sunk  during  the  war,  and  of 
the  all-round  costliness  of  the  ordinary 
barges  or  lighters  used  for  ship-lifting, 
special  interest  is  attachable  to  the  ex- 
periments recently  carried  out  on  the 
raising  of  the  S.S.  "Main."  The  S.S. 
"Main"  was  sunk  by  gunfire  from  a 
German  submarine  in  Luce  Bay.  Sal- 
vage operations  were  undertaken  by  the 
Ardrossan  Salvage  Company,  and 
Vickers'  flexible  pontoons  were  used. 

Made  of  special  canvas  and  cables, 
the  completed  pontoons  weigh  only  1 
ton;  but,  when  inflated  with  air  and 
submerged  in  water,  are  capable  of 
lifting  100  tons'.  Two  of  these  pontoons 
were  used,  being  fixed  to  the  sternpost 
of  the  sunken  ship  and  inflated  by 
means  of  an  air-compressor  on  a  small 
tug.     The    vessel    was  successfully 


Coprrifht,  Underwood  ft  Undorwood 

John  F.  Mcitohan,  a  Brooklyn,  N.  Y.,  aviation  enthusiast  and  expert  builder  of  model 
and  full  site  airplanes,  seated  m  the  fuselage  of  airplane  built  by  him  which  is  to  be 
powered  with  a  Ford  motor.  He  has  previously  built  and  sold  a  similar  machine.  The 
illustration  shows  many  details  of  construction  in  both  wings  and  fuselage  framework 


to  heavier  metals.  Do  not  use  heavy 
19  strand  wire  cable  and  correspond- 
ingly large  turnbuckles  for  taking  loads 
that  are  way  under  the  capacity  of 
"aviator  cord"  cable  or  hard  wire  and 
lighter  turnbuckles. 


raised,  and  was  beached  for  pumping. 

An  advantage  of  these  canvas  pon- 
toons is  that,  when  not  in  use,  they  can 
be  packed  into  a  very  small  compass, 
and  stored  in  the  hold  of  the  salvage 
ship  until  required. 
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EIECMCAL  PROGRESS  DIGEST 


Air  From  the  Turbine  Room 
Used  for  Heating 

THE  temperature  of  a  turbine  room 
in  an  electrical  generating  station 
is  kept  at  a  temperature  much  too  high 
for  the  comfort  of  the  operators.  A 
large  lighting  company  in  Springfield, 
Mass.,  put  a  plan  into  operation  which 
permits  the  .utilization  of  this  surplus 
heat  in  the  -heating  of  various  other 
departments  of  its  organization.  In 
the  winter  the  air  is  drawn  from  be- 
neath the  roof  of  the  turbine  room  into 
the  basement  of  the  switch  house  where 
a  blower  discharges  it  through  steam 
coil  heaters.  Another  system  of  ducts 
collects  the  air  and  discharges  it 
through  ceiling  registers  into  the 
switchboard  room.  In  this  way  a  com- 
fortable temperature  is  maintained  in 
all  departments. 


Electricity  In  Agriculture 

THE  prejudice  of  the  German 
farmers  against  electrical  appli- 
ances has  now  been  overcome,  and  they 
are  being  used  for  a  'variety  of  pur- 
poses. 

Small  progress  has  been  made  with 
electric  ploughing  machines,  but  the 
war  has  produced  a  great  development 
of  ploughs  driven  by  petrol  engines. 
Threshing-machines  driven  by  electric 
motors  have  become  extensively  used, 
mechanical  milking  machines  have 
been  found  capable  of  replacing  milk- 
ing by  hand,  and  electrically-heated 
hatching  machines  are  coming  into 
favor. 

The  stimulation  of  the  growth  of 
crops  by  subjecting  them  to  electric 
radiation  has  not  yet  become  practical 
owing  to  the  lack  of  physiological 
knowledge  of  plant  growth,  and  the 
absence  of  data  from  which  the  best 
voltage  and  form  of  current  can  be 
ascertained.  It  has,  however,  been 
demonstrated  that  the  humidity  of  the 
air  plays  an  important  role  in  deter- 
mining the  effect  of  the  electric  radia- 
tion. The  use  of  artificial  illumina- 
tion of  crops  certainly  hastens  growth, 
but  the  cost  is  such  as  to  render  it  com- 
mercially useless.  The  drying  of  crops 
by  electric  heaters  is  effective,  but  too 
costly;  on  the  other  hand,  the  drying 
process  has  been  carried  out  success- 
fully, for  example,  at  Duisburg,  by 
utilizing  the  waste  heat  of  electric  gen- 
erating stations.  Promising  experi- 
ments have  also  been  performed  at  the 
Dresden  Technical  College  in  the  arti- 
ficial heating  of  the  ground  by  the 
waste  heat  of  such  stations. 


Pupinized  Short  Telephone 
Cables 

THE  loading  of   short  telephone 
cables  with  Pupin  coils  decreases 
the  damping,  but  does  not  necessarily 
increase  the  efficiency  of  the  whole  con- 
ducting circuit.    There  is  a  certain 
length  of  cable  (between  3  and  6  km.) 
which  may  be  called  the  critical  length, 
above  which  the  loading  with  induct- 
ance  improves   the   efficiency.  For 
lengths  less  than  the  critical  value  the 
efficiency  depends  greatly  on  whether 
a  central  battery  or  local  battery  is 
used.    Furthermore,  the  efficiency  of 
such  short-loaded  sections  is  determined 
to  a  great  extent  by  the  characteristics 
of  the  sections  to  which  it  is  joined  at 
both  ends.    If  a  short  length  of  cable 
lies  between  to  overhead  sections,  it  is 
useless  to  pupinize  it  unless  the  ad- 
jacent overhead  lines  are  also  pupin- 
ized.  If  the  cable  is  connected  only  at 
one  end  to  overhead  conductors  and  at 
the  other  end  directly  to  the  apparatus, 
the  activity  in  the  receiving  and  send- 
ing apparatus  (with  local  battery)  in- 
creases with  moderate  loading  of  the 
cable,  but  falls  again  with  heavier 
loading,  as  long  as  the  overhead  line  is 
not  also  pupinized.    The  longer  the 
overhead  line,  the  more  certain  is  the 
gain  achieved  by  loading  the  cable.  On 
the  other  hand,  with  a  central  battery 
there  is  no  object  in  pupinizing  the 
cable  unless  the  overhead  line  is  simi- 
larly treated.    If  the  short  cable  sec- 
tion is  directly  connected  to  apparatus 
at  both  ends  and  a  local  battery  is 
used,  the  efficiency  may  be  raised  by 
moderate  loading  of  the  cable,  but  it 
will  fall  again  with  too  great  loading. 
On  the  other  hand,  if  a  central  battery 
is  used,  the  use  of  loading  in  a  local 
service  is  undesirable  under  any  cir- 
cumstances. 


Projected  Hydro-Electric 
Installations  In  Spain 

ACCORDING  to  the  Rivista  Tecnica 
±\.  d'Elettricita,  numerous  applica- 
tions have  been  lodged  for  concessions 
to  construct  hydro-electric  generating 
stations  in  Spain. 

The  falls  of  the  Iucar,  near  Valentia, 
will  supply  to  the  town  a  power  of 
6,400  h.p.  The  hydro-electric  station 
at  Linares  has  been  linked  up  by  a 
70,000-volt  line  to  the  generating  sta- 
tion of  Penarroya.  A  company  with  a 
capital  of  ISO  million  francs  has  been 
formed  to  exploit  the  falls  of  the  Douro. 
near  the  frontier  between  Spain  and 
Portugal.   The  total  available  power  is 


150,000  h.p.,  and  it  is  intended  to 
transmit  power  to  Madrid  and  Bilbao, 
and  it  is  hoped  that  power  from  this 
station  will  be  utilized  by  the  northern 
and  eastern  railways  of  the  peninsula. 

The  Photo-Electric  Cell  In- 
Wireless  Communication 

THE  photo-electric  cell  which  has 
been  described  in  the  Physical  Re- 
view (2nd  series  Vol.  VII  No.  1)  had 
recently  been  tried  as  a  receptor  of 
wireless  signals  with  marked  success. 
Experiments  have  been  made  in  both 
receiving  and  transmitting.  The  tube 
not  only  holds  possibilities  as  a  re- 
ceptor, but  as  a  producer  of  electrical 
oscillations  as  well.  If  the  photo-elec- 
tric cell  is  developed  to  a  point  where 
it  will  be  practical  to  apply  it  in  a 
commercial  way,  the  change  will  be  a 
revolutionary  one. 

The  photo-electric  cell  was  developed 
by  Kunz  and  Stebblns.  It  has  an 
inner  coating  of  an  alkali  metal  (so- 
dium, potassium,  etc.,)  which  is  ren- 
dered sensitive  by  the  introduction  of 
hydrogen  while  the  tube  is  excited. 
This  results  in  the  formation  of  a  hy- 
dride, which  under,  the  action  of  light, 
changes  the  effective  resistance  of  the 
tube. 

The  photo-electric  cell  has  been  em- 
ployed in  many  different  ways.  It 
has  been  used  as  a  photometer  in  stellar 
photometry,  physiology  of  plants, 
photo-chemistry  and  for  the  transmis- 
sion, reflection,  and  radiation  of  light. 
The  cell  is  used  in  connection  with  a 
battery  with  a  potential  of  from  120 
to  200  volts,  and  a  galvanometer  of 
high  sensitivity. 

Use  of  Tungsten  for  Con- 
tact Points 

PLATINUM  for  use  as  contact 
points  has  many  advantages.  It 
is  not  oxidizable,  is  not  attacked  by 
acids  or  gases  and  is  capable  of  with- 
standing great  heat. 

A  writer  in  the  London  Electrician 
recently  described  his  experiences  with 
tungsten  as  a  substitute  for  platinum. 
Tungsten  is  a  metal  that  possesses  near- 
ly all  ' the  properties  of  platinum  and 
it  has  been  found  to  make  very  good 
contact  points.  The  author  of  the  ar- 
ticle experimented  with  vibrating  con- 
tacts of  tungsten  on  a  heavy  current 
circuit  and  after  a  considerable  period 
found  that  they  stood  up  nearly  as  well 
as  platinum  contacts.  The  author  sug- 
gested the  employment  of  a  sharp- 
pointed  lower  electrode. 
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An  Electrically  -  Equipped  Lighter 

By  William  H.  Easton 

ENNSYLVANIA  Railroad  equipped  with  magnetic  brakes.  Each  trailers  (one  for  each  motor)  for  the 
Lighter  No  151  enjoys  the  dis-  motor  is  geared  directly  to  its  winch  forward  boom  are  located  at  the  f°r- 
tinction  of  being  the  first  vessel    and  the  winches  are  arranged  in  two    ward  end  of  the  pilot  house.    For  the 


of  her  type  to  be  equipped  with 
electrically-operated  winches  ex- 
clusively. She  is  used  for  carry- 
ing express  shipments  around 
New  York  Harbor;  and  as  this 
service  is  one  in  which  time  is 
an  important  factor  her  winches 
were  arranged  for  electric  drive, 
instead  of  the  usual  steam  en- 
gines, because  it  was  believed 
that  the  use  of  electricity  would 
materially  reduce  the  time  re- 
quired for  handling  cargoes. 
She  has  now  been  in  commission 
about  two  years,  and  experience 
goes  to  show  that  this  idea  was 
correct;  for,  although  it  is  diffi- 
cult to  carry  out  an  accurate  effi- 
ciency test  in  the  handling  of 
miscellaneous  packages,  it  is 
generally  conceded  by  those  who 
are  familiar  with  her  work  that 
No.  151  can  take  care  of  300 
tons  while  the  average  steam- 
operated  lighter  is  disposing  of 
200  tons. 

As  shown  by  the  illustration, 
No.  151  has  two  systems  of 
booms,  one  forward  consisting 
of  a  single  main  boom  with  a 
maximum  capacity  of  10  tons, 
and  one  aft,  of  the  mast  and 
yard  type,  with  a' maximum  ca- 
pacity of  2  tons.  Most  steam 
lighters  of  the  capacity  of  No. 
151  have  only  one  boom  system; 
but  with  electrical  operation  two 
can  readily  be  employed  because 
the  motor-driven  winches  are  so 
compact  that  they  can  be  housed 
in  a  very  small  compartment. 
This  compartment  is  situated  in 
the  hull  just  forward  of  the 
pilot  house;  all  the  lines  run 
down  in  front  of  the  pilot  house 
to  their  respective  winches  in 
most  direct  manner  possible. 

There  are  eight  motors  alto- 
gether, their  purpose  and  size 
being  shown  in  the  following 
table: 

Service 

For  Forward  Boom—  HP. 

Main  Hoist   24 

Main  Boom   24 

Starboard  Guy   15 

Port  Guy  ,   IS 

For  Aft  Booms — 

Starboard  Hoist    15 

Starboard  Guy   15 

Port  Hoist    15 

Port  Guy    15 

These  motors,  shown  in  the  photo- 
graph, are  of  the  Westinghouse  direct- 
current  crane  type,  totally  enclosed  and 


The  turbine-driven  generator  in  the  hold  of  the  tighter 


The  motor-driven  winches  aboard  the  tighter 


The  electrically-equipped  lighter 


rows,  one  being  placed  above  the  other. 

The  control  of  the  winches  is  located 
in  the  pilot  house.    The  four  con-    stop  prevents  accidents. 


aft  booms,  there  are  two  sets  of 
controllers,  one  located  at  each 
side  of  the  pilot  house,  either  of 
which  can  be  used.  The  object 
of  this  arrangement  is  to  give 
the  operator  an  unobstructed 
view  Of  the  operations  of  the 
booms  under  all  conditions. 

The  controllers  in  the  pilot 
house  are  of  the  type  known  as 
"master  switches."  They  do  not 
control  motors  directly,  but  con- 
trol the  operation  of  a  series  of 
magnetically  actuated  switches, 
which  make  the  actual  connec- 
tions. These  switches  are  mount- 
ed on  panels  located  in  the 
motor  compartment,  and  some 
of  them  can  be  seen  in  the  upper 
right-hand  corner  of  the  photo- 
graph. There  are  several  ad- 
vantages of  this  arrangement. 
In  the  first  place,  the  master 
switches  handle  only  small  cur- 
rents needed  to  energize  the 
magnets  and  so  are  light  in  con- 
struction and  easily  handled. 
Secondly,  the  heavy  cables  carry- 
ing the  motor  currents  are  of 
minimum  length,  and  do  not 
have  to  be  run  up  to  the  pilot 
house  and  down  again.  Finally, 
the  magnet  switches  permit  the 
use  of  automatic  acceleration; 
that  is,  the  operator  is  not 
obliged  to  operate  the  master 
switches  slowly  in  order  to  pre- 
vent burning  out  the  motors  by 
applying  the  currents  too  sud- 
denly. He  merely  moves  the 
handles  at  any  speed  he  pleases, 
and  the  magnet  switches  then 
close  in  the  proper  order  and  at 
the  proper  rate.  The  motors  are 
thus  protected  from  injury,  and 
all  of  their  operations  are  car- 
ried out  at  the  maximum  speed 
consistent  with  safety.  Each 
controller  provides  a  number  of 
motor  speeds. 

The  current  for  operating  the 
motors  is  generated  by  a  25- 
kilowatt,  125-volt  Westinghouse 
turbine  generator,  shown  in  the 
top  photograph.  This  unit  con- 
sists of  a  high-speed  turbine 
geared  to  a  standard  generator. 
It  is  operated  by  steam  at  pres- 
sures of  from  75  to  250  lbs., 
and  can  be  used  either  condens- 
ing or  non-condensing.  A  gov- 
ernor keeps  the  speed,  and  therefore  the 
voltage,  constant,  and  an  emergency 
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EXPERIMENTAL  CHEMSTKT- 

The  Preparation  and  Use  of  Permanganate 

Solutions 


By  Albert  T.  Fellows 


TO  the  amateur  chemist  strug- 
gling, along  in  his  laboratory,  the 
preparation  and  use  of  volumetric 
solutions  of  potassium  permanganate 
opens  up  a  new  field  which  is  really  a 
branch  of  quantitative  analysis.  Not 
only  is  it  of  value  to  him  to  know  how 
to  go  about  the  determinations,  but  he 
also  receives  from  carrying  out  these 
determinations  a  vast  amount  of  prac- 
tical knowledge  such  as  he  would  ob^ 
tain  only  at  college  or  any  industrial 
laboratory.  The  procedure  which  the 
writer  is  about  to  describe  is  exactly^ 
_the  same  as  that  used  at  any  laboratory 
carrying  on  determinations  of  the  vari- 
ous elements,  and  the  best  of  it  is  that 
all  of  it  can  be  done  with  a  very  small 
laboratory  equipment  and  at  slight  ex- 
pense. 

To  make  that  which  follows  clearer 
and  more  interesting,  let  us  first'  look 
into  the  theoretical  side  of  the  matter. 
Potassium  permanganate,  when  in'  an 
acid  solution  and  when  any  oxidizable. 
matter  is  present,  breaks  down  accord- 
ing to  the  equation:  2KMn04  15  KsO 
+  2MnO  +  50.  Thus,  we  see  that 
every  two  molecules  of  permanganate  is 
equivalent  to  five  atoms  of  oxygen, 
and  as  two  molecules  of  hydrogen  is 
equivalent  to  one  of  oxygen  (2H  +  O 
53  H20)  the  two  molecules  of  perman- 
ganate is  equal  to  10  of  H.  Shortly 
we  shall  use  these  ten  molecules  of  H, 
but  for  the  present  attention  is  directed 
to  the  five  molecules  of  oxygen.  Now 
bearing  in  mind  that  two  molecules  of 
permanganate  equal  ten  molecules  of 
hydrogen,  and  recalling  our  definition 
of  a  normal  solution  (it  is  upon  this 
basis  that  we  make  our  solutions) 
which  is  a  solution  that  contains  in 
one  liter  the  weight  of  active  constituent 
that  will  react  with  one  gram  of  hydro- 
gen, and  316  gms.  of  permanganate, 
then  our  normal  solution  will  contain 
31.6  gms.  per  liter  and  the  tenth  nor- 
mal (N/10)  the  one  usually  employed, 
one-tenth  of  this  or  3.16  gms.  in  1000 
ccs.  of  water.  In  one  cc.  there  are 
0.00316  gms.  (move  decimal  point). 
Now  let  us  prepare  some  of  this  solu- 
tion. 

At  this  point  our  troubles  begin.  We 


cannot  weigh  our  permanganate  out  ac- 
curately and  dissolve  it  in  a  liter  of 
water,  as  the  salt  cannot  be  obtained  in 
such  high  purity,  and  even  distilled 
water  contains  some  readily  oxidizable 
matter  which  is  attacked  by  the  per- 
manganate precipitating  MnOz,  which 
further  hastens  the  decomposition. 

To  overcome  these  difficulties  we 
must  weigh  out  about  ^3.3  gms.  of  puTe 
potassium  permanganate  crystals  and 
dissolve  this  amount  in  one  liter  of 
distilled^water.  This  is  then  boiled  for 
about  five  minutes  and  the  solution 
allowed  to  stand  in  a  bottle  with  a  plug 
of  cotton  In  the  neck  for  five  or  six 
days,  during  which  period  the  per- 
manganate has  plenty  of  time  to  oxi- 
dize all  the  Organic  matter  which  is 
present. 

After  this,  we  carefully  filter  it 
through  an  asbestos  pad  (paper  would 
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Permanganate  Solution 


introduce  more  organic  matter)  into  a 
brown  glass  stoppered  bottle  or  even 
one  which  is  painted  black,  as  light 
hastens  decomposition.  A  convenient 
method  of  filtering  is  to  insert  a  two- 
hole  rubber  stopper  in  the  bottle  carry- 
ing a  6-in.  funnel  and  another  tube  con- 
nected to  the  exhaust.  In  the  funnel 
is  a  J/2-in.  porcelain  filter  plate  sup- 
porting a  well-washed  felt  of  asbestos. 
By  starting  the  exhaust  the  solution  is 
thoroughly  and  quickly  filtered. 

Our  real  work  should  begin  now  that 
we  have  a  pure  solution  of  the  per- 
manganate, but  it  is  much  too  concen- 


trated, so  we  must  dilute  it  consider- 
ably. This  is  called  standardizing  and 
there  are  many  methods.  The  one 
which  is  perhaps  the  easiest  and  quick- 
est from  our  standpoint  follows :  First 
prepare  a  N/10  solution  of  oxalic  acid. 
After  this,  get  the  purest  crystallized 
oxalic  acid  obtainable  and  weigh  out 
6.25  gms.  and  dissolve  this  in  1000  ccs. 
of  H20.  This  is  slightly  below  its  real 
value,  for,  to  be  exact,  we  should  dis- 
solve 6.255  gms.  of  100  per  cent  oxalic 
acid  in  1000  ccs.  of  H?0.  Of  course, 
100  per  cent,  oxalic  acid  is  not  to  be 
had,  and  such  a  high  degree  of  accuracy 
will  probably  not  be  required  for  our 
purpose.  Take  10  ccs.  of  this  N/10 
oxalic  acid  solution  and  transfer  it  to 
a  beaker  with  a  pipette  and  add  1  cc. 
of  pure  concentrated  sulphuric  acid. 
This  warms  up  considerably,  and  be- 
fore it  cools  add  the  permanganate 
^solution  from  a  burrette  in  small  quan- 
tities, shaking  the  flask  after  each  ad- 
dition and  toward  the  end  reducing  the 
flow  to  drops.  When  the  last  drop  is 
added  it  imparts  a  pinkish  tint  to  the 
solution  which  persists  for  minute. 
Then  carefully  note  the  number  of  ccs. 
used  and  then  dilute  the  test  solution 
with  a  specially  distilled  water  (water 
distilled  as  usual,  but  before  beginning 
the  distillation  adding  about  one  gram 
of  potassium  permanganate  to  get  rid 
of  the  ever  present  organic  matter)  so 
that  the  permanganate  solution  corre- 
sponds volume  for  .volume  with  (the 
N/10  oxalic  acid  solution  at  25  deg.  C. 

To  get  it  quite  clear  how  the  solution 
is  diluted,  let  us  take  a  practical  ex- 
ample. First  we  took  1000  ccs.  of  pure 
potassium  permanganate  solution  and 
50  ccs.  for  the  burrette  and  measured 
this  accurately  into  the  burrette.  This 
left  950  ccs.  in  the  bottle.  As- 
suming that  9.5  ccs.  of  permanganate 
was  sufficient  to  impart  a  pink  tint  to 
the  acid  for  x/i  minute, "  we  must 
add  47.5  ccs.  of  the  specially  distilled 
water  as  the  9.5  ccs.  of  permanganate 
ought  to  be  equal  to  the  10  ccs.  of  acid. 
Then  we  must  add  0.05  ccs.  for  every 
10  ccs.  in  the  bottle,  as  there  are 
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95  or  47.5  ccs.  This  is  thoroughly 
mixed  and  a  new  test  made  till  10  ccs. 
of  the  acid  just  decolorizes  the  10  ccs.  of 
the  permanganate.  We  must  not  forget 
to  discard  the  contents  of  the  burrette 
after  each  trial  and  to  use  a  burrette 
having  a  glass  stopcock,  and  above  all 
to  be  scrupulously  clean. 

Now  that  we  have  our  N/10  solution 
let  us  leam  how  to  use  it.  Potassium 
permanganate  may  be  used  in  volu- 
metric determinations  of  a  number  of 
elements,  some  of  which  are  iron,  cal- 
cium, manganese,  phosphorus,  molyb- 
denum, oxalic  acid,  hydrogen  peroxide 
and  red  lead,  etc. 

As  space  is  limited,  let  us  take  as  an 
example  an  analysis  of  an  iron  ore,  as 
the  determination  of  iron  is  perhaps  of 
the  greatest  importance.  It  is  based 
upon  the  oxidizing  action  of  the  per- 
manganate to  change  iron  in  the  ferrous 
condition  to  the  ferric. 

For  analysis  we  take  a  10  gm.  sam- 
ple of  ore,  powder  it  and  treat  it  with 
10  ccs.  of  concentrated  hydrochloric 
acid.  Upon  heating,  the  iron  is  dis- 
solved and  a  residue  is  left.  This  is 
filtered  off  and  the  filtrate  is  saved. 
Some  of  the  iron  in  the  filtrate  is  in 
the  ferric  condition  and  must  be  re- 
duced. This  is  accomplished  by  add- 
ing about  3  gms.  of  granulated  zinc  to 
the  flask  containing  the  iron  solution 
and  closed  by  a  small  funnel.  Ten  ccs. 
of  concentrated  sulphuric  acid  are 
added,  and  when  all  the  zinc  is  dis- 
solved the  solution  is  ready  to  be 
titrated. 

Now  we  run  in  the  permanganate 
solution  very  slowly  (this  is  called 
titrating).  The  solution  turns  a  yel- 
lowish tint  as  each  drop  of  the  crimson 
purple  permanganate  solution  is  quickly 
decolorized.  At  the  end  we  must  go  very 
slowly,  for  the  last  drop  imparts  a  pink 
tint  to  the  whole  solution  for  y2  minute. 
Now  we  note  the  number  of  ccs.  con- 
sumed, and,  as  each  cc.  is  equal  to 
0.005589  gms.  of  iron  in  the  ferrous 
state,  to  find  out  how  much  iron  was  in 
the  solution  we  multiply  the  number  of 
ccs.  consumed  by  0.005589  and  the  an- 
swer is  the  number  of  gms.  of  iron  in 
the  solution.  For  instance,  if  45  ccs. 
were  required  to  produce  the  pink  tint, 
then  there  was  45  times  0.005589  or 
0.240905  gms.  of  iron  in  the  10  gm. 
sample. 

The  following  is  the  table  we  will 
use  frequently  in  making  our  calcula- 
tions, the  same  as  in  the  foregoing  ex- 
ample. 

One  cc.  of  N/10  Potassium  Perman- 
ganate is  equal  to: 

Potassium  permanganate...  0.0031606 

Iron  (ferrous)   0.005589 

Ferrous  carbonate   0.011505 

Ferrous  oxide   0.007138 

Ferrous  sulphate  anhydrous 

FeS04   0.015085 

Ferrous  sulphate  2Fe  S04 

3H2    0.017767 

Oxalic  acid  (crystallized)..  0.006255 


Now  we  see  that  these  figures  are  the 
molecular  M  weights  of  the  substance 
moved  four  places  to  the  left,  and  we 
will  be  able  to  deduce  them  for  our- 
selves. 

If  our  answer  is  reported,  as,  say 
iron  in  ferrous  sulphate,  to  find  the 
amount  of  the  element  in  the  compound 
we  use  the  following: 

Fe  in  FeO  is  0.77727% 
Fe  in  FeS04  is  0.36751% 
Fe  in  FeS04  711,0  is  0.2008% 
Fe  in  FeS04(NH)2S046HO  is 
0.14239% 

These  percents  are  also  easily  found 
by  means  of  solving  a  simple  propor- 
tion, such  as  the  following  for  exam- 
ple: Fe  :  FeO  ::  X  :  100,  by  substi- 
tuting the  atomic  and  molecular  weights 
required. 

Producing  Low 
Temperatures 

By  G.  £.  Meredith 

WANTING  to  test  several  sam- 
ples of  insulating  compounds 
under  winter  conditions,  the 
writer  began  to  look  up  the  subject  of 
freezing  mixtures,  using  materials  at 
hand  such  as  ice,  sulphuric  acid,  caus- 
tic potash,  etc.  Several  hand  books 
were  found  with  practically  the  same 
information  in  them,  part  of  which  is 
given  below. 

Snow  or  crushed  ice  two  parts  and 
salt  (sodium  chloride)  one  part.  Tem- 
perature lowered  approximately  to  5°  F. 

Snow  or  crushed  ice  three  parts,  salt 
(sodium  chloride)  two  parts  and  sal 
ammoniac  (ammonium  chloride)  one 
part.  Temperature  lowered  approxi- 
mately to— 12°  F. 

Snow  or  crushed  ice  three  parts  and 
dilute  sulphuric  acid  (oil  of  vitrol)  two 
parts.  Temperature  lowered  approxi- 
mately from  32°  F.  to  —23°  F. 

Snow  or  crushed  ice  eight  parts  and 
muratic  acid  (hydrochloric  acid)  five 
parts.  Temperature  lowered  approxi- 
mately from  32°  F.  to  —27*  F. 

Snow  or  crushed  ice  three  parts  and 
caustic  potash  four  parts.  Tempera- 
ture lowered  approximately  from  32°  F. 
to— 51  °F. 

In  testing  the  compound,  it  was  in  a 
quart  glass  jar  and  this  was  in  turn 
placed  inside  a  two-gallon  earthen  jar. 
The  ice  was  packed  between  the  jars 
and  commercial  battery  acid  1.250° 
poured  onto  it.  The  temperature  was 
lowered  in  the  inner  jar  to  28°  F.  in  a 
few  minutes  and  the  writer  was  able  to 
hold  it  there  for  about  one-half  hour. 
This  meant  a  lowering  of  the  tempera- 
ture of  57°  F.  from  room  temperature. 

The  inner  jar  was  a  quart  bottle  with 
the  top  cut  off.  It  was  a  rather  novel 
sight  to  see  the  jar  with  a  heavy  layer 
of  frost  on  it  in  the  middle  of  July. 
The  temperature  of  the  solution  was 
much  lower  than  the  inside  of  the  inner 
jar,  and  by  using  a  Dewar  flask  for  the 


ice  and  acid,  a  much  lower  temperature 
would  be  produced,  as  the  radiation  is 
cut  down. 


Finding  the  Flash  Point 
of  Kerosene 

KEROSENE  is  a  liquid  which  is 
being  utilized  more  and  more  in 
the  household  for  both  light  and  heat. 

A  very  large  number  of  fires  are  laid 
to  the  account  of  petroleum,  and  the 
danger  is  by  no  means  small.  The 
greater  number  of  these  fires  are  due 
to  the  overturning  of  lamps  and  oil 
stoves.  In  many  of  these  cases  the  oil 
continues  to  burn  fiercely  after  the  stove 
or  lamp  has  been  upset.  However,  this 
should  not  be,  for  an  oil  is  procurable 
on  the  market  which  would  extinguish 
such  a  blaze.  This  oil  is  carefully  f  rac- 
tionized  and  freed  from  the  more  vola- 
tile products.  Furthermore,  this  oil 
does  not  cost  any  more  than  the  more 
dangerous  kind,  and  is  fully  as  eco- 
nomical. 

The  problem  of  determining  whether 
an  oil  is  safe  or  not  is  one  which  is 
eminently  fitted  for  the  amateur  chem- 
ist to  solve.  It  is  known  as  finding  the 
flash  point  or  the  fire  test  of  the  oil. 

The  flashing  point  of  kerosene  may 
be  approximately  determined  by  pro- 
ceeding in  the  following  manner:  Pour 
a  small  quantity  of  the  kerosene  to  be 
tested  in  a  small  crucible  or  evaporating 
dish.  Then  place  the  crucible  upon  a 
water-bath  and  a  theremometer  is  sus- 
pended in  the  oil. 

Heat  the  water  carefully  until  the 
thermometer  registers  30°  C.  (86°  F.). 
At  this  temperature  cautiously  draw  a 
lighted  match  across  the  surface  of  the 
liquid. 

If  the  oil  does  not  inflame,  repeat  the 
match  test  at  each  rise  of  5°  C.  until  it 
does  flash.  Do  not  permit  the  oil  to 
burn,  but  allow  it  to  cool  to  the  5°  point 
at  which  it  was  before  it  ignited.  For 
example,  at  45°  C.  a  certain  sample  did 
not  flash,  at  50°  C.  it  did  flash.  The 
analyst  allows  it  to  cool  to  45°  C.  again 
and  then  very  cautiously  repeats  it  till 
at,  say,  47°  C.  it  flashes  once  more. 
The  flashing  point  in  this  case  is  47° 
C.  and  not  50°  C. 

Experience  has  shown  that  there  is  no 
danger  with  an  oil  possessing  a  flash- 
ing point  of  40°  C.  (104°  F.).  The 
best  grade  oil  sold  in  the  United  States 
is  known  as  water  white  and  flashes  at 
65.5°  C.  (150°  F.).  However,  the 
writer  understands  that  there  are  large 
quantities  of  oil  on  the  market  having  a 
flashing  point  of  from  24°  to  40°  C. 
Such  oil  constitutes  a  very  great  source 
of  fire  danger.  The  author  has  found 
no  difficulty  in  procuring  an  oil  with  a 
fire  test  of  from  60°  to  62°  C.  The  safe 
limit  is  40°  C.  or  104°  F.  In  certain 
countries  this  point  has  been  fixed  by 
law  as  the  minimum. 
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An  Experiment  in  Physical  Chemistry 


IN  the  realm  of  physical  chemistry 
theory  is  king.  Demonstrations 
and  experiments  are  few  in  num- 
ber. But,  those  experiments  which  do 
appear  are  bound  to  be  excellent  ones. 
This  is  principally  due  to  the  fact  that 
many  of  them  have  been  devised  and 
performed  by  the  great  masters  such  as 
Faraday,  Fischer,  Ostwald,  Van't  Hoff, 
Coehn,  Haber  and  many  others.  Phy- 
sical chemistry  is  quantitative  in  nature 
not  qualitative;  it  wants  to  know  not 
only  how,  but  how  much. 

The  reader  will  recall  that  in  his 
high-school  chemistry,  he  learned  that 
all  thiosulphates  (especially  including 
the  acid)  are  rather  unstable  and  break 
down  into  sulphur,  water  and  sulphur 
dioxide  as  expressed  by  the  equation : 
Na,  S2  O,  +  2HC1  =  2NaCl  +  H2  O 
+  S  +  S02  or  in  an  ionic  equation 
simply  H  +  S,  O,  =  HSOs  +  S.  It 
will  be  advantageous  for  the  experi- 
menter to  repeat  this  qualitative  experi- 
ment to  refresh  his  memory. 

Make  a  concentrated  solution  of  the 
hypo,  (as  the  sodium  thiosulphate  is 
commonly  called)  and  add  a  few  drops 
of  concentrated  hydrochloric  acid.  At 
first,  nothing  appears  to 
take  place,  but  after 
several  seconds  a  white 
milky  precipitate  of 
sulphur  is  seen  in  the 
solution  and  the  odor 
of  sulphur  dioxide  is 
apparent. 

From  such  experi- 
ments as  these  physical 
chemistry  strives  to 
draw  broad  generaliza- 
tions. These  are  almost 
always  obtained  by 
quantitative  e  x  p  e  r  i  - 
ments.  In  this  case,  it 
is  to  prove  that  certain 
reactions  take  place  in 
a  time  relation  to  the 
masses  of  the  reacting 
substances.  In  other 
words,  we  are  working  in  a  sub-topic 
under  the  head  of  "The  Law  of  Mass 
Action." 

This  particular  experiment  is  easily 
adapted  to  the  resources  of  the  youthful 
scientist.  The  procedure  is  as  follows : 
Weigh  very  carefully  0.1,  0.2,  0.3,  and 
0.5  gram  of  sodium  thiosulphate 
(NajSjOjSHjO)  into  four  separate 
beakers.  Add  100  cc's  of  distilled 
water  to  the  salt  in  each  beaker  and 
allow  it  to  dissolve.  In  three  separate 
test  tubes  prepare  dilute  solutions  of 
hydrochloric  acid  by  adding  1  cc.  of 
concentrated  hydrochloric  acid  to  20  cc. 
of  water.  In  a  fourth  test  tube,  place 
1  cc  of  the  concentrated  acid  without 


any  water  whatsoever  in  the  tube. 

Arrange  the  beakers  in  a  row  accord- 
ing to  the  hypo  content,  the  test  tubes 
so  that  the  one  containing  the  lcc.  of 
concentrated  acid  is  before  the  beaker 
with  the  highest  hypo,  content. 

This  is  shown  in  the  first  photo- 
graph, the  beakers  containing  the  clear 
solutions  are  in  back  of  their  respective 
test,  tubes  and  the  piles  of  hypo,  before 
the  beakers  graphically  shows  the 
quantity  in  solution. 


The  beakers  after  eleven  minutes 


The  jour  test  tubes  and  beakers  with  the  sodium  thiosulphate  before  them 


Pour  the  four  test  tubes  of  acid  into 
their  respective  beakers,  noting  the 
exact  time.  Carefully  watch  the  beak- 
ers and  at  the  first  sign  of  a  separation 
of  sulphur  note  the  exact  time. 

In  the  second  photograph,  the  beak- 
ers are  shown  after  eleven  minutes  have 
elapsed.  One  can  see  the  last  three 
beakers  exhibit  varying  degrees  of  mil- 
kyness,  while  the  first  is  still  perfectly 
clear. 

For  the  beakers  above  illustrated,  the 
following  results  were  obtained: 
No.  1  (extreme  left)    19  minutes 
No.  2  8 
No.  3  6 
No.  4  (extreme  right)    3  " 


If  any  of  the  readers  fail  to  get 
identical  results  they  ought  not  to  feel 
discouraged  for  their  results  are  prob- 
ably correct  though  differing  from  those 
above.  This  is  inevitable  since  the 
purity  of  the  sodium  thiosulphate,  the 
concentration  of  the  acid,  the  tempera- 
ture and  many  other  causes  are  bound 
to  cause  the  results  to  vary. 

Ostwald,  Holleman  and  V.  Oettin- 
gen,  who  have  carefully  studied  this 
reaction,  are  all  agreed  that  the  sulphur 
is  immediately  formed  on  mixing  the 
acid  and  salt  solutions.  They  explain 
this  peculiar  phenomenon  by  assuming 
that  the  sulphur  remains  in  solution 
until  a  definite  concentration  is  reached 
or  a  certain  change  has  taken  place 
which  causes  the  appearance  of  visible 
sulphur  particles. 

An  older  hypothesis  is  that  the  thio- 
sulphuric  acid  formed  by  the  interaction 
of  the  acid  and  the  salt  remains  en- 
tirely unchanged  till  the  sulphur  ap- 
pears, and  the  decomposition  is  started 
at  this  moment.  However,  this  is  incor- 
rect, for  if  we  treat  a  dilute  thiosulphate 
solution  with  the  acid  and  neutralize 
this  acid  with  a  base  before  the  sulphur 
has  started  to  deposit,  it 
is  found  that  the  de- 
posit will  appear  in  due 
time. 

Holleman  believes 
that  a  certain  part  of 
the  free  thiosulphuric 
acid  must  decompose, 
but  the  sulphur  is  in 
such  a  finely  divided 
state  that  it  cannot  be 
detected  till  it  has  gath- 
ered together  in  larger 
particles.  This  is,  by 
the  way,  a  nice  little 
opportunity  for  some 
serious  research  by  the 
amateur  chemist,  for 
who  can  tell  but  that 
one  of  the  readers  may 
be  able  to  make  some 
useful  contribution  to  the  solution  of 
this  problem. 

Those  amateur  chemists  who  limit 
their  experimental  work  entirely  to  the 
realm  of  strict  chemistry  are  missing 
much  by  not  devoting  some  time  to  ex- 
periments in  the  fascinating  field  of 
physical  chemistry.  Physical  chemistry 
is  nearly  as  broad  and  interesting  as  the 
science  of  chemistry  itself.  It  is  only 
during  the  last  half  century  that  phy- 
sical chemistry  has  been  elevated  to  the 
plane  of  a  distinct  and  separate  branch 
of  science.  Some  very  important  dis- 
coveries have  been  made  in  this  branch 
of  science  and  more  will  be  made. 
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Readers'  Workshops  Page 


FROM  month  to  month  descrip- 
tions of  the  workshops  of  our 
readers'  will  appear  on  this  page 
together  with  photographs  of  the  shops 
and  any  noteworthy  piece  of  work  that 
may  have  been  made  in  them.  This 
will  be  a  feature  of 


which  were  made  during  spare  time. 
The  switchboard,  drawers,  benches  and 
cabinets  are  varnished  with  light  oak, 
and  shellaced.  There  is  a  dark-room, 
7x9  feet,  and  another  small  room  used 
for  lumber  and  extra  equipment. 


Everyday  Engin- 
eering Magazine 
as  long  as  we  are 
able  to  obtain  the 
descriptions.  A 1 1 
descriptions  sent  in 
will  be  paid  for  at 
our  regular  space 
rates. 

To  the  fellow 
who  owns  a  shop 
or  laboratory,  there 
is  always  a  certain 
pleasure  in  seeing 
the  shops  of  others 
to  learn  what  they 
are  doing  and  how 
they  have  arranged 
their  apparatus. 
The  following  de- 
scription is  that  of 
the  shop  of  Mr. 
Ernest  C.  Neubert 
in  the  owner's 
words : 

"My  shop  or  la- 
boratory is  nine  by  twenty-one  feel, 
with  three  windows  and  two  doors, 
all  of  which  slide  into  the  partitions. 

"The  walls  and  ceiling  are  of 
siding,  %  of  an  inch  thick,  giv- 
ing a  solid  wall  on  which  to 
fasten  instruments  and  shelves. 
The  walls,  ceiling  and  shelves 


well  equipped  laboratory  for  chemical  and  electro 
chemical  work 


"I  have  about  one  hundred  dollars' 
worth  of  wireless  apparatus,  mostly  of 
my  own  construction,  and  about  two 
hundred  and  fifty  dollars'  worth  of 
books,  including  I.  C.  S.  Reference  Li- 
brary, Hawkins'  Electrical  Guides,  and 
numbers  of  others 
o  n  photography, 
chemistry,  and  all 
branches  of  elec- 
tricity; also  a  com- 
plete set  of  maga- 
zines since  1915. 
including  Every  - 
day  Engineering, 
Popular  Mechan- 
ics, Popular  Sci- 
e  n  c  e ,  Electrical 
Experime  nter. 
Wireless  Age, 
Electrical  Review, 
and  others. 

"My  power 
board  includes 
watt  meter,  three 
volt  meters,  two 
ammeters,  two  rhe- 
ostats, and  motor 
generator.  I  have 
four  storage  bat- 
teries of  three  cells 
each,  and  have 
made   three  good 


Tesla  coils  from  time  to  time 

"I  have  about  one  hundred  and  fifty 
dollars'  worth  of  photographic  appara- 
tus, including  4  x  S  B.  &  J.  enlarging 
apparatus  with  arc  light,  No.  1-A 
Ansco  Speedex  Camera,  and  other 
apparatus  which  I  made. 

"I  have  about  one  hundred  dif- 


Severai  views  in  the  workshop  and  laboratory  of  Mr.  Ernest  C.  Neubert  oj  Neosho,  Ma 


are  painted  white  to  give  all  the  illu- 
mination possible. 

"There  are  thirty-five  drawers  under 
the  benches,  each  14  x  22  inches,  and' 
from  four  to  eight  inches  deep;  also' 
manv  cabinets  above  the  benches,  all  of 


"I  made  the  desk  shown  in  the  pic- 
ture. The  five  drawers  on  each  side, 
and  the  bookshelves  above,  are  of  yellow 
pine;  the  top,  thirty  inches  by  six  feet, 
and  the  legs  are  of  red  wood,  varnished 
with  light  oak. 


ferent  kinds  of  chemicals,  and  own 
about  one  hundred  dollars'  worth  of 
tools,  including  bench  drill,  breast  drill, 
complete  set  of  twist  drills,  wood  bits, 
and  set  of  chisels,  pliers,  planes,  ham- 
(Continued  on  page  327) 
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Building  A  Two-Passenger  Seaplane 


By  Charles  E.  Muller,  M.A.E. 

Consulting  Aeronautical  Engineer 


PART  SIX 
Pontoon  Construction 


THIS  subject  is  so  large  and  fas- 
cinating that  it  is  rawer  difficult 
to  confine  the  types  and  processes 
with  specific  instructions  to  the  limits 
of  this  article.  A  brief  classification  of 
methods  of  planking  will  follow  the  de- 
scription of  all  the  various  components 
that  enter  into  the  construction  of  the 
pontoons  for  this  two-seater  seaplane, 
and  no  particular  difficulty  should  be 
experienced  in  building  them. 

Keels  and  Keelsons 

A  study  of  the  keel  sections  a-b-c-d 
and  in  Fig.  5,  Plate  8,  will  give  a  fair 
idea  of  the  more  common  and  practical 
methods  of  constructing  these  members. 
Keelsons  are  illustrated  in  b-c  and  in 


of  section  permitted.  When  used  with- 
out caps,  thin,  deep  sections  of  spruce, 
white  pine,  Port  Oxford  and  white 
cedar,  yellow  pine,  an  even  bass  wood 
are  used. 

Chine  Stringers 

Sections  shown  in  sketches  e,  f,  g,  h, 
k  and  in  Fig.  5  will  illustrate  the  gen- 
eral methods  of  chine  stringer  construc- 
tion. Keels  and  chine  stringers  are  usu- 
ally made  of  white  ash,  white  oak  or 
spruce.  Ash  is  recommended  for  the 
floats.  Chine  and  deck  edge  stringers 
are  always,  where  possible,  continuous 
members  from  stem  to  stern. 

Bulkheads 

Owing  to  the  100  per  cent  over  ca- 
pacity of  flotation  in  these  pontoons, 
they  are  each  divided  only  into  three 
watertight  compartments  by  the  two 


ened  to  the  bulkheads  shown  in  Fig.  5. 
These  are  tapered  one  side  only,  the 
untapered  side  is  glued  and  riveted  to 
the  bulkhead.  White  ash  for  frame 
floors,  etc.,  is  recommended,  as  this  ma- 
terial will  retain  the  screw  threads  bet- 
ter than  the  soft  woods  and  stand  the 
impacts  better. 

The  false  keel  runner,  shown  at  Fig. 
Q,  is  a  hard  wood  strip  sometimes  shod 
with  a  brass  strip  to  stand  the  wear  and 
tear  of  sliding  up  the  ways  or  on  to 
the  rafts.  On  light  machines  of  this 
construction,  ash  or  oak  false  keels  will 
suffice  without  the  metal  strip,  as  they 
are  so  easily  renewed.  The  false  keel  is 
continuous  from  the  mooring  eye  strap 
to  the  stern.  The  chine,  as  the  junction 
of  the  bottom  and  sides  is  called,  is  pro- 
tected by  methods  shown  at  e,  f,  g,  h,  k 
and  r.  That  shown  at  r  has  been  se- 
lected because  it  is  simplest  and  very 
satisfactory  in  every  way. 
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Plate  9.  Wheeled  landing  gear  to  be  substituted  for  pontoons  if  desired 


Fig.  5.  They  are  employed  to  stiffen 
the  float  longitudinally,  also  strengthen 
the  bottom  to  withstand  the  terrific  im- 
pacts of  landing  shocks  and  the  water 
pressure  at  high  speeds.  Sometimes 
more  than  one  keelson  is  used  for  rigid- 
ity in  wide  floats  and  flying  boats.  The 
keelson  is  usually  notched  over  the 
"floors"  (this  is  the  technical  name 
given  to  the  cross  frames  or  ribs  of  the 
bottom  structure),  especially  when  the 
keelson  extends  to  the  bottom  planking 
without  using  the  cap  strips. 

For  the  pontoons  described  this  is 
recommended,  but  the  cap  strips  are  cut 
in  short  lengths  and  are  fitted  between 
the  floors,  this  locking  them  in  position. 
Keelsons  are  made  of  various  woods — 
the  determining  factor  being  the  depth 


main  bulkheads  of  three-ply  wood.  It 
is  made  by  (Marine)  glueing  three  lam- 
inations of  birch  or  beechwood,  about 
y%  thick  recommended  in  this  case, 
laid  so  the  center  layer  grain  runs  90 
degrees  to  that  of  the  outside  layers. 
The  bulkheads  also  serve  as  formers 
and  stiffeners  to  the  hulls  and  rigid  an- 
chorages for  the  strut  fastenings.  They, 
in  turn,  are  strengthened  by  battens  di- 
agonally braced  to  chine  stringers,  and 
by  knees  of  the  same  material,  clamped 
to  the  center  deck  stringer  and  to  the 
keelson  by  seam  strips  that  are  glued 
and  riveted  as  shown  at  z  in  Fig.  5, 
Plate  8.  A  cross  section  of  the  floors, 
ribs  and  deck  beams  used  throughout 
the  pontoons  is  shown  at  Fig.  6.  The 
only  exceptions  are  where  they  are  fast- 


Step 

The  step  is  made  of  2"  x  2"  x  IS" 
white  ash  or  oak,  tapered  from  its  lineal 
center  to  a  }4"  edge  with  a  rabbet  for 
the  planking  and  the  bulkhead,  as 
shown  at  n.  The  step  clamp  (cap 
strip)  is  made  of  same  material  V/i"  x 
x  IS",  as  per  the  cross  section  at 

n. 

Filler  Block  and  Skeg 

This  block,  sometimes  called  the 
"dead  wood  wedge,"  may  be  added  or 
be  an  integral  part  of  the  keelson.  The 
skeg  is  of  hard  wood  and  it  is  used  to 
fill  in  the  recess  behind  the  step,  mak- 
ing a  solid  bearing  for  the  after  part 
of  the  runner.  It  should  be  very  strong 
as  often  the  seaplane  is  balanced  on  this 
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point  to  turn  it  or  raise  it  to  place  small 
trucks  under  the  floats.  This  differs 
from  boat  practice  as  the  skeg,  some- 
times called  a  shoe,  is  usually  of  metal 
attached  to  the  dead  wood  extending 
sternward  with  a  bearing  for  the  rud- 
der and  providing  protection  for  the 
propeller. 

The  stem  and  stern  spreaders  are  ash 
pieces  shaped  to  strengthen  the  bow  and 
stern,  holding  the  chine  and  deck 
stringers  rigidly. 

Planking 

The  planking  is  undoubtedly  the 
main  step  of  the  pontoon,  bracing  it  in 
lieu  of  wiring  and  must  be  watertight. 
Taking  advantage  of  the  wide  experi- 
mentation and  practical  testing  of  this 
type  of  machine,  I  strongly  recommend 
the  double  skin,  opposite  diagonal 
planking  for  this  fiat  back  and  fiat  side 
pontoon.  Careful  consideration  has  been 
given  to  the  contraction  and  expansion 
due  to  the  constant  wetting  and  drying 
which  these  floats  are  subjected  to  un- 
der severe  conditions.  Available  space 
only  permits  bring  description  of  the 
commonly  used  methods  that  have 
proven  satisfactory  in  actual  service. 
They  are  divided  into  groups  to  assist 
the  reader  to  gather  a  fundamental 
knowledge  of  planking. 

Group  I 
Deck  Planking 

1.  Single  skin  with  seam  strip  back- 
ing. 

2.  Single  skin  outside — fabric  cov- 
ering. 

-  3.  Double  skin,  inner  one  diagonal, 

outer  one  planked,  fore  and  aft, 

fabric  between. 
4.  Double  skin,  except  outer  skin  is 

planked  diagonally  opposite. 
5-6.  Three-ply  laminated  wood  with 

or  without  fabric  covering. 

Group  II 
Bottom  Planking 

1.  Single  skin  with  seam  strip  back- 
ing. 

2.  Double  skin,  inner  45  degree  diag- 
onal, out  skin  diagonally  opposite, 
fabric  between. 

3.  Double  skin,  diagonally  opposite, 
fabric  between. 

4.  Treble  skin,  two  inner  skins  diag- 
onally opposite,  outer  planked  lon- 
gitudinally, fabric  between  all 
skins. 

5.  Three-ply  laminated  wood. 

Group  III 

1.  Three-ply  laminated  wood. 

2.  Double  skin,  diagonally  opposite, 
fabric  between. 

Planking  woods  used  are  white  pine, 
spruce,  white  cedar,  Spanish  cedar  and 
mahogany. 


Plank- Fastenings 

Plank  fastenings,  for  material  of  the 
thickness  used  in  these  floats  are  brass 
and  copper  rivets  known  as  canoe  riv- 
ets. These  vary  from  long  upward. 
When  long  rivets  are  used  through 
stringers,  or  ribs,  etc.,  a  washer  or  burr 
is  used  to  rivet  the  end  over.  Short  riv- 
ets can  be  driven  in  and  turned  over  in 
alternating  directions  nearly  as  fast  as 
wood  screws  and  will  not  loosen  up  so 
readily.  Wood  screws  will  strip  the 
thread  in  the  wood  if  driven  too  hard 
but  may  be  used  advantageously  in 
stringers,  beams,  etc.  All  wood  screws 
used  are  of  brass  and  have  flat  heads.' 

Fabric  Covering 

Fabric  covering  for  the  outside  or  be- 
tween layers  for  small  floats  must  be 
very  strong  and  light,  but  with  sufficient 
body  to  hold  the  "Liquid  Marine  Glue" 
with  which  it  is  saturated  when  ap- 
plied. Linen  covering  used  on  airplane 
wings  has  proven  very  satisfactory,  also 
silk  and  cotton  have  been  used.  The 
finishing  room,  where  varnishing, 
painting,  glueing,  etc.,  are  done,  should 
be  kept  at  not  less  than  65°  minimum 
to  80°  maximum  It  should  be  dry  and 
well  ventilated.  Follow  explicity  the  di- 
rections sent  with  the  special  glue. 

The  planking  is  carefully  sand- 
papered to  a  smooth  finish,  thoroughly 
brushed  and  a  thin  sizing  coat  of  glue 
applied,  when  thoroughly  dried.  A  sec- 
ond coat  is  then  added  over  which  the 
linen  or  silk  is  rapidly  stretched,  before 
the  glue  sets.  By  using  Jeffery's  Water- 
proof Liquid  Glue,  the  need  of  hot  irons 
is  eliminated.  Satisfactory  results  are 
produced  by  smoothing  the  fabric  with 
a  cold  iron  or  block  of  wood.  A  third 
coat  of  glue  is  applied  over  the  fabric, 
thoroughly  covering  it.  The  outside 
planking  is  then  laid  on.  Sometimes  the 
planking  is  sewn  together  with  bronze 
wire  instead  of  riveting.  The  wire 
stitching  runs  with  the  grain  and  is 
bedded  in  flush  with  the  outside  plank- 
ing, particularly  in  "treble  skin"  con- 
struction, where  the  outside  plank  is 
laid  longitudinally. 

A  word  of  warning  may  not  be  amiss 
regarding  the  fabric  covering.  The 
shape  of  this  pontoon  is  surely  so  sim- 
ple that  if  care  be  taken  to  eliminate  all 
puckers  and  air  pockets,  by  working 
them  to  the  edges  and  copper  tacking 
along  the  stringers,  no  difficulty  will  en- 
sue. The  simple  form  described  has 
been  chosen  with  the  requirements  of 
the  amateur  builder  in  view. 

Building  the  Pontoons 

The  erection  mould,  Fig.  1,  is  usually 
used  where  the  pontoons  are  large  like 
the  N.  C.  flying  boat  hulls,  or  large  sea- 
plane pontoons,  but  the  smaller  ones, 
like  canoes,  launches,  and  small  boats, 
are  built  keel  up.  In  this  case  ws  save 
this  time  and  expense  if  the  two  sides 


be  constructed  on  a  temporary  table  top 
of  yi"  x  20"  wide  x  14'  long.  This  may 
also  be  used  to  form  the  chine  and  deck 
edged  stringers  on,  if  the  side  elevation 
Fig.  5  be  carefully  laid  out,  and  blocks 
properly  located  and  fastened. 

A  level  floor  may  be  used  for  the  same 
purpose  and  also  to  lay  out  die  deck 
stringers  and  keelson.  Then  the  pon- 
toon sides  are  placed  top  edge  down  on 
horses  or  boxes,  then  fastened  to  the 
two  watertight  bulkheads  next  the  keel- 
son and  floors,  followed  by  fitting  the 
keelson  cap  and  step.  Great  care  must 
be  taken  to  have  the  sides  line  up,  which 
is  best  accomplished  by  the  use  of  a  24- 
inch  steel  square.  A  slight  variation  in 
these  pontoons  will  manifest  this  dis- 
crepancy by  a  turning  tendency  in  the 
water  or  a  "weather  helm"  while  flying. 
Check  up  carefully  before  planking.  Be 
sure  to  glue  and  tape  all  stringers  where 
planks  are  fastened.  Start  the  planking 
at  the  step  work  aft  to  the  stern,  then 
from  the  step  forward. 

The  planks  forward  of  the  step  are 
steamed  in  the  center  and  bent  over  the 
keelson  cap  to  approximately  15  de- 
grees above  the  horizontal.  Aft  of  the 
step,  the  planking  is  horizontal  and 
easily  applied,  then  place  the  step  in 
position,  glue  and  rivet  to  the  bulkhead, 
then  plank  forward.  If  the  forward 
planking  is  prepared  in  advance  by 
being  steam  bent  in  excess  of  the  re- 
quired 15  degrees  over  wood  forms,  half 
your  construction  troubles  are  elimi- 
nated. It  is  advisable  to  plank  the  two 
pontoons  opposite  right  and  left  handed 
so  that  when  set  together  they  give  the 
appearance  of  the  so-called  "Herring- 
bone." 

The  strut  sockets  must  be  made  and 
bolted  to  the  deck  beams,  supported  by 
the  bulkheads,  before  the  deck  is 
planked.  It  is  advisable  to  have  suit- 
able hand  holes  in  the  deck  for  inspec- 
tion of  the  interior  and  for  pumping  out 
the  seepage.  These  hand  holes  must 
have  watertight  covers.  If  the  lower 
wings  are  increased  to  a  four-foot 
chord,  the  rear  strut  anchorage  is  lo- 
cated farther  aft  (approximately  six 
inches),  this  necessitates  the  rear  bulk- 
head and  step  being  placed  at  the  new 
position.  As  designed,  the  chord  of  the 
lower  wing  is  two  feet  six  inches,  as 
outlined  in  Part  I,  August,  1919. 

Wheeled  Landing  Gear 

As  previously  stated,  this  machine 
may  also  be  used  for  flying  over  land  if 
sufficiently  large  bodies  of  water  are  not 
available  for  making  the  experimental 
flights.  The  details  of  a  landing  gear 
suitable  for  transforming  the  machine 
from  a  seaplane  to  an  airplane  that  can 
take  off  from  and  alight  on  land  is  out- 
lined at  Plate  9.  The  construction  is 
very  simple,  in  fact  it  is  considerably 
easier  to  build  a  landing  gear  than  it  is 
to  construct  the  pontoons. 
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EVERYDAY  MOTORIST 


Silencing  Noisy  Overhead 
Valves 

ONE  of  the  disadvantages  advanced 
by  those  who  do  not  favor  the 
overhead  valve  type  of  motor  is  that 
after  these  have  been  operated  for  a 
time  they  are  apt  to  become  noisy  due 
to  lost  motion  at  the  various  points  in 
the  valve  operating  linkage.  There  is 
really  no  excuse  for  this  lost  motion  in 
any  engine  that  is  properly  taken  care 
of  and  parts  kept  oiled.  It  is  evident 
that  many  inexperienced  motorists  may 
neglect  such  essentials  as  push  rod  ad- 
justments to  maintain  the  desired  clear- 
ances between  the  ends  of  the  rocker 
arms  and  valve  stems.  A  number  of 
methods  for  taking  up  this  lost  motion 
automatically  are  given  in  accompany- 
ing illustration.  At  A,  a  scissors  spring 
bent  up  of  spring  wire  is  installed 
around  the  valve  rocker  bearing  pins 
in  such  a  way  that  one  end  of  the 
spring  fits  under  each  valve  rocker 
and  keeps  the  other  end  of  the  lever 
in  firm  contact  with  the  push  rod. 
The  system  shown  at  B  does  the  same 
thing  except  that  a  coil  spring  is  inter- 
posed between  the  rocker  arm  and  tap- 
pet rods.  A  piece  of  felt  in  the  form 
of  washer  is  placed  over  the  end  of 
the  valve  stem  and  is  kept  saturated 
with  oil  so  that  the  end  of  the  valve 
stem  is  constantly  lubricated.  In  some 
engines  of  recent  development  the  rock- 
er arms  are  mounted  on  a  hollow  shaft 
through  which  oil  circulates,  thus  in- 
suring that  this  bearing  will  always  be 
properly  lubricated.  A  ball  and  socket 
joint  is.  used  at  the  ends  of  the  tappet 
rods  which  is  not  apt  to  wear  as  quickly 
as  the  old  type  yoke  and  pin  connec- 
tion. In  one  modem  engine  a  spring 
is  placed  between  the  rocker  arms  and 
by  compressing  this  spring  either  rock- 
er arm  may  be  pushed  to  one  side  and 
the  push  rod  or  tappet  easily  removed. 
With  this  type  of  valve  operating 
mechanism  if  die  caps  or  sockets  on  the 
tappet  rods  are  kept  full  of  oil  there 
will  be  practically  no  noise  in  the  valve 
operating  mechanism.  A  simple  fitting 
is  shown  at  D  consisting  of  a  cap  mem- 
ber designed  to  be  installed  on  the  top 
of  the  valve  stems  between  that  mem- 
ber and  the  end  of  the  rocker  arm. 
An  oil  cushion  is  interposed  between 
dished  plate  and  the  top  of  the  cap, 
the  function  of  this  being  to  absorb  the 
shock  of  the  rocker  arm  end  and  also 
to  permit  of  a  closer  adjustment  than 
would  be  possible  if  the  rocker  arm 
operated  directly  against  the  end  of 
the  valve  stem. 


Benzol  as  Fuel 

THE  secretary  of  the  Automobile 
Association  of  Great  Britain  has 
sent  out  some  figures  tending  to  show 
the  economy  to  British  motorists  of  us- 
ing benzol  as  fuel.  The  figures  con- 
verted into  U.  S.  measure  are  as 
follows:  Price  of  No.  1  gasoline  to- 
day, 60  cents  a  U.  S.  gallon;  price  of 
N.  B.  A.  benzol,  54  cents  a  gallon; 
initial  saving,  6  cents.  It  must  further 
be  remembered  that  at  least  IS  per  cent, 
more  mileage  can  be  obtained  from 


same  time  should  not  contain  any  ex- 
cess of  alkali  as  this  will  injure  the 
skin.  The  green  soap  which  forms  the 
base  for  this  formula  below,  together 
with  the  ammonia  water  and  oil  of 
turpentine  embody  all  the  features  men- 
tioned above.  An  abrasive  or  dirt  cut- 
ter is  very  essential  and  finely  pow- 
dered pumice  stone  is  the  best  that  can 
be  used.  Scenting  oils  are  added  to 
impart  a  pleasing  odor  to  the  prepara- 
tion.   The  ingredients  are: 

Soft  soap  90  ounces 

Ammonia  water  6  ounces 
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benzol  than  from  the  best  petrol,  and 
that  therefore  the  equivalent  prices  per 
gallon  of  benzol  and  gasoline  are  45.5 
cents  for  the  former,  as  against  60 
cents  for  the  latter.  On  a  yearly  mile- 
age of  10,000  miles  on  a  car  doing  16 
miles  to  the  gallon  this  is  equivalent 
to  the  saving  of  $90,  to  say  nothing  of 
the  sweeter  running  and  extra  power 
said  to  be  obtained  from  this  fuel. 


Cleaning  Paste  for  Hands 

A  satisfactory  hand  cleaning  paste 
for  the  home  or  shop  worker  should 
have  incorporated  a  satisfactory  de- 
tergent or  cleaner  of  sufficient  strength 
to  attack  grease,  dyes  or  inks,  as  well 
as  the  more  soluble  dirt  and  at  the 


Turpentine,     sufficient  to 

form  a  stiff  paste  

Powdered  pumice  stone  30  ounces- 
Essential  oil  (either  oil  of 
wintergreen  or  oil  of  sas- 
safras   3  ounces- 
Mix  the  soap  and  ammonia  water 
and  add  the  turpentine.  Heat  the  mix- 
ture by  using  a  double  kettle  to  secure 
a  water  bath.  Allow  the  mixture  to 
heat  until  a  jelly-like  mass  is  formed 
and  while  still  heated,  add  the  pumice 
stone  and  stir  well  while  adding,  so 
that  it  will  incorporate  thoroughly 
without  forming  lumps.  After  all  the 
pumice  stone  has  been  added,  continue 
to  stir  for  five  minutes,  at  the  same 
time,  dropping  in  the  essential  oil 
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that  is  to  be  used  for  perfuming.  Set 
aside  to  cool  for  some  five  to  ten 
minutes  and  while  still  syrupy,  pour 
into  containers. 

Removing  A  Broken  Stud 

WHEN  the  detachable  cylinder 
head  type  of  motor,  as  shown  at 
A  in  accompanying  cut,  is  repaired, 
unless  care  is  taken  in  tightening  down 
the  retaining  nuts,  one  is  apt  to  twist 
off  a  stud  bolt  where  it  goes  into  the 
cylinder  block  casting  and  usually  it 
twists  off  flush  with  the  casting  so  that 
its  removal  is  not  an  easy  matter  with 
ordinary  tools.  One  way  is  to  drill  a 
hole  into  the  center  of  the  stud  and  then 
using  a  specially  fluted  stud  extractor 
and  tap  wrench,  as  shown  at  B.  Some- 
times the  broken  portion  may  be  so 
tightly  rusted  in  the  cylinder  block 
that  it  must  be  drilled  out.  Special 
sets  as  shown  at  C  may  be  obtained  to 
fit  the  popular  cars  using  this  system  of 
head  construction.  A  bushing  that  acts 
as  a  guide  for  the  tap  drill  is  placed 
in  the  bolt  hole  and  insures  that  the 
hole  will  be  centered  and  not  damage 
the  thread  in  the  head  casting.  The 
remaining  portion  of  the  stud  is 
cleaned  out  with  the  tap,  so  a  new 
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Methods  of  removing  broken  stud  from 
cylinder  block 

bolt  or  stud  may  be  placed  in  the  hole. 
Even  such  a  simple  thing  as  tightening 
down  the  head  casting  retention  nuts 
may  be  improperly  done.  To  insure  an 
even  bedding  down  of  the  head,  it  is 
advisable  to  screw  down  the  nuts  in  the 
order  indicated  at  D.  Nut  number  1  is 
the  first  to  be  screwed  down  because  it 
is  at  the  center  of  the  casting,  then  num- 
bers 2  and  3  are  tightened  down,  and 
the  rest  in  the  numerical  order  indi- 
cated to  insure  even  clamping. 


A  Putting-on  Tool 

HOW  often  at  some  time  or  other 
have  mechanics  wished  for  some- 
thing in  the  way  of  a  putting-on  tool. 
As  it  is  always  easy  if  a  piece  is  too 
large  to  remove  metal  in  order  to  bring 
it  to  proper  size  this  proposition  does 
not  worry  even  the  poorest  mechanics. 
But  what  is  to  be  done  if  the  piece  is 
too  small?  A  common  method  and  a 
brutal  one  is  to  take  center-punch  and 
upset  the  surface  of  the  metal  in  order 
that  it  shall  be  a  tighter  fit  in  the  hole. 
A  bushing  or  a  rod,  if  not  too  small,  is 
often  treated  in  this  manner  and  may 
be  forced  into  the  hole,  but  one  resort- 
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Section  at  A-B 


Effect  of  Center  Punch  Holes 
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Effect  of  Knurling 


Enlarging  outside  diameter  of  small  bushing 
in  an  emergency 

ing  to  such  methods  may  seriously  dis- 
tort the  piece.  A  more  effective  method 
of  "putting-on"  is  by  means  of  a  com- 
mon coarse  knurl,  knurling  the  bushing 
the  entire  circumference  in  several 
places.  This  will  have  the  effect  of  ex- 
panding the  outside  diameter  almost 
one-thirty-second  of  an  inch  if  desired 
and  is  much  neater  and  infinitely  supe- 
rior to  the  use  of  prick-punch  marks, 
which  is  an  unsightly  and  unreliable 
method  of  increasing  the  effective  di- 
ameter. The  great  advantage  of  knurl- 
ing is  that  the  metal  is  equally  and  uni- 
formly expanded,  does  not  look  bad  if 
for  any  reason  the  bushing  or  rod  is 
withdrawn  and  what  is  more  important 
for  anything  that  must  be  a  tight  fit,  it 
is  not  apt  to  work  loose.  Another  method 
is  to  sweat  some  solder  on  the  outside 
of  the  piece,  this  being  easily  done  if 
the  bushing  is  of  brass  or  bronze.  The 
layer  of  solder  should  be  applied  as 
uniformly  as  possible  over  the  entire 
surface. 


If  the  car  engine  employs  the  thermo- 
syphon  system  of  cooling  be  sure  to 
keep  the  cooling  system  filled  with 
water.  When  the  water  falls  below  the 
inlet  connection  of  the  radiator  then 
circulation  is  seriously  retarded.  Even 
the  circulating  pump  system  needs  to 
have  a  full  radiator  at  all  times  in  order 
to  insure  the  best  results. 


Utility  of  Wheel  Puller 

THE  wheel  puller  is  a  very  use- 
ful appliance.  Special  forms  suit- 
ed for  the  general  run  of  repair-shop 
work  are  shown  herewith.  The  type 
shown  at  A  is  a  two-armed  puller  hav- 
ing two  sets  of  arms,  the  lower  set  may 
be  attached  to  the  upper  arm  as  indi- 
cated. This  makes  it  possible  to  handle 
work  of  relatively  small  diameter  that  is 
beyond  reach  of  one  set  of  arms  as 
shown  at  B,  or  on  work  of  large  diam- 
eter that  would  be  beyond  the  capacity 
or  spread  of  the  beam  when  used  as  at 
A.  In  this  case  a  piece  of  wood  is  be- 
ing used  as  a  spreader  for  the  arms.  It 
is  relatively  easy  to  move  work  near  the 
end  of  the  shaft,  this  involving  the  use 
of  only  one  set  of  arms  as  shown  at  C. 
The  use  of  the  three-armed  puller, 
which  is  a  superior  form  for  general 
service  to  that  shown  at  C,  inasmuch  as 
it  is  not  apt  to  rock  over  to  one  side  or 
the  other  when  the  pressure  is  applied 
is  shown  at  D. 


When  exploring  the  lower  parts  of 
the  chassis,  check  over  the  brake  rods 
to  see  if  they  have  pull  springs  to  in- 
sure full  release  when  intended  as  this 
will  prevent  bands  dragging,  and  a  hot 
brake  drum  will  be  avoided. 


Showing  use  of  two  and  three  arm  wheel  and 
gear  pullers 

Excessive  and  continuous  carboniza- 
tion in  one  cylinder  of  a  multiple 
cylinder  engine  generally  can  be  traced 
to  a  bad  set  of  piston  rings,  which  al- 
low too  much  lubricant  to  work  by  into 
the  combustion  chamber.  The  fitting 
of  new  rings  is  necessary  in  such  cases 
to  remedy  the  faulty  condition. 


The  motorist  should  remember  that 
ordinary  vaseline  is  perhaps  the  best 
medium  available  for  coating  battery 
terminals  and  connectors.  The  vase- 
line acts  to  minimize  corrosion  from 
acid  or  water  that  may  have  been 
spilled  on  the  sealing  compound. 
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Superchargers  and  Supercharging  Aviation 

Engines 

A  Concise  Explanation  of  the  Advantages  of  Supercharging  to 
Maintain  Sea-Level  Horsepower  in  Aircraft  Power 
Plants  at  High  Altitudes 

By  Major  George  E.  A.  Hallett,  U.S.A.,  M.S.A.E. 


THE  need  for  aeronautical  engines 
that  will  deliver  the  same  power 
at  20,000  or  even  30,000  ft.  alti- 
tude as  they  develop  at  sea  level  is  very 
real  and  very  great,  in  not  only  military 
but  also  in  commercial  aviation.  Much 
success  has  already  been  attained  with 
supercharging  devices  in  this  country 
and  a  certain  amount  of  success  in 
Europe.  It  must  be  admitted  that  there 
have  been  some  failures  also.  Super- 
charging, as  the  term  is  generally  used, 
means  forcing  a  charge  of  greater  vol- 
ume than  that  which  is  normally  drawn 
into  the  cylinders  by  the  suction  of  the 
pistons  in  conventional  internal-com- 
bustion engines. 

Why  Supercharging  Is  Needed 

At  20,000  ft.  altitude  the  atmos- 
pheric pressure  is  roughly  one-half  that 
at  sea  level;  hence  about  one-half  the 
weight  of  charge  is  drawn  into  the  en- 
gine and  less  than  one-half  the  power  is 
developed.  At  25,000  ft  altitude  less 
than  25  per  cent  of  sea-level  power  is 
delivered.  If  at  these  altitudes  air  is 
supplied  to  the  carburetor  at  sea-level 
pressure,  or  approximately  14.7  lbs.  per 
sq.  in.  absolute,  the  power  developed  by 
the  engine  becomes  approximately  the 


Fig.  1 — Root  type  blower 

same  as  when  running  at  sea  level.  The 
low  atmospheric  pressure  and  density 
at  great  altitudes  offer  greatly  reduced 
resistance  to  high  airplane  speeds; 
hence  the  same  power  that  will  drive  a 
plane  at  speed  of  120  m.  p.  h.  at  sea 
level  will  drive  it  much  faster  at  20,000 
ft,  and  still  faster  at  30,000  ft.  alti- 
tude, and  with  approximately  the  same 
consumption  of  fuel  per  horsepower- 
hour. 

There  is  little  to  be  gained  by  super- 
charging at  sea  level  to  increase  the 
power  of  a  given  size  engine,  because 
the  clearance  volume  must  be  made 


greater  than  normal  to  prevent  pre- 
ignition,  with  consequent  decrease  in 
expansion  ratio  and  comparatively  poor 
fuel  economy.  The  fact  that  the  clear- 
ance volume  is  increased  removes  the 
possibility  of  the  engine  developing  full 
power  at  great  altitudes  unless  a  super- 
charging capacity  greater  than  anything 
heretofore  considered  feasible  is  avail- 
able. Supercharging,  therefore,  is  most 
useful  in  maintaining  sea-level  horse- 
power in  engines  ascending  to  or  work- 
ing at  great  altitudes. 


Major  Hallett  is  Chief  of  the  Power 
Plant  Section,  Engineering  Division, 
Air  Service,  Dayton,  Ohio.  The  dis- 
cussion herewith  is  condensed  from  a 
paper  presented  at  the  Annual  Meet- 
ing, January  7  and  8,  1920,  of  the 
Society  of  Automotive  Engineers.  Con- 
siderable mtertst  obtains  at  the  pres- 
ent time  m  supercharging  aircraft 
engines,  and  it  is  believed  that  an 
authoritative  exposition  of  this  char- 
acter will  prove  of  interest  to  all  our 
readers,  even  those  who  are  not  spe- 
cially interested  in  aviation,  because  of 
the  general  engineering  information  it 
contains. 


Forms  of  Superchargers 

Superchargers  usually  take  the  form 
of  a  mechanical  blower  or  pump,  and, 
of  course,  require  a  driving  gear  of 
some  kind.  The  type  of  blowers  or 
compressors  used  to  date  include  the 
reciprocating,  Root  displacement  and 
centrifugal  types.  The  reciprocating 
type  was  tried  by  the  Royal  Aircraft 
Factory  early  in  the  war,  on  an  air- 
cooled  R.  A.  F.  engine,  with  practically 
no  success.  It  seems  that  this  type  of 
blower  was  found  to  be  comparatively 
heavy  and  also  unsuitable,  due  to  the 
pulsating  pressure  of  the  air  delivered. 

The  Root  type  blower  was  tried  by 
the  Royal  Aircraft  Factory  with  little 
or  no  success.  The  trouble  reported  was 
"rough"  running  of  the  engine  on  ac- 
count of  the  pressure  pulsations  in  the 
air  discharged  by  the  blower,  which 
tended  to  overcharge  some  cylinders  and 
undercharge  others,  thus  causing  un- 
even impulses.  It  is  reported  that  me- 
chanical troubles  also  developed  with 
this  type  of  blower.  George  W  Lewis, 
of  the  National  Advisory  Committee  for 
Aeronautics,  is  working  on  an  improved 


Root  type  blower,  shown  at  Fig.  1.  Here 
the  pulsations  in  the  air  discharged  are 
synchronized  with  the  suction  strokes  of 
the  engine.  It  will  be  interesting  to 
note  how  this  develops. 

The  centrifugal  type  of  blower  was 
used  by  Prof.  Rateau,  in  France,  early 
in  the  war.  He  employed  the  exhaust 
gases  of  the  engine  to  drive  a  high- 
speed single-stage  turbine  direct  con- 
nected to  die  centrifugal  blower,  shown 
in  Fig.  2.  Some  success  was  had  from 
the  start,  but  he  encountered  many  me- 
chanical troubles.  It  is  claimed  in  re- 
cent reports  that  some  fairly  good  re- 
sults are  being  obtained  by  the  French. 

The  Royal  Aircraft  Factory  experi- 
mented in  1916  and  1917  with  a  gear- 
driven  centrifugal  blower,  but  as  soon 
as  an  endeavor  was  made  to  run  it  at 
speeds  that  would  step-up  the  pressure 
to  the  5  or  6  lbs.  required,  great  diffi- 
culties were  encountered  on  account  of 
the  inertia  and  momentum  of  the  com- 
pressor rotor  and  the  high-speed  end  of 
the  gear-train,  which  resulted  repeatedly 
in  the  breakage  of  the  gears  when  the 
engine  was  accelerated  or  decelerated. 
To  eliminate  this  trouble  a  friction 
clutch,  designed  to  slip  under  excess 
torque,  was  tried,  but  only  partial  suc- 
cess was  achieved,  and  the  clutch  itself 
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Fig  7-^-Centrifugal  type  blower 

gave  considerable  trouble.  Light  flex- 
ible vanes  were  then  tried  on  the  com- 
pressor impeller,  but  this  expedient  has 
not  proved  successful  to  date.  Similar 
experiments  were  conducted  by  the  A. 
E.  F.  in  France,  but  were  concluded  by 
the  signing  of  the  armistice. 

The  United  States  Air  Service  start- 
ed work  on  the  Rateau  type  of  turbo- 
compressor  soon  after  we  entered  the 
war.  The  work  was  done  under  the 
supervision  of  E.  H.  Sherbondy,  who 
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worked  in  conjunction  with  the  Rateau- 
Bateau-Smoot  Co.,  which  handled  the 
Rateau  patents  in  this  country,  and  de- 
signed a  turbo-compressor  which  seem- 
ingly embodied  many  improvements 
over  the  Rateau  type.  Three  of  these 
machines  were  built  and  given  ground 
tests  on  Liberty  engines.  The  arrange- 
ment of  the  engine  and  the  supercharger 
is  shown  in  Fig.  3.  Considerable 
trouble  was  encountered  due  to  over- 
heating of  the  exhaust-driven  turbine, 
and  even  the  use  of  a  special  heat- 
resisting  metal  in  this  part  did  not  over- 
come the  trouble.  Soon  after  Mr.  Sher- 
bondy  began  work  on  the  turbo-com- 
pressor, Dr.  S.  A.  Moss,  chief  of  the 
turbine  research  department  of  the  Gen- 
eral Electric  Co.,  asked  permission  to 
carry  on  some  work  on  the  same  gen- 
eral type.  He  built  one  turbo-com- 
pressor which  was  also  a  modification 
of  the  Rateau  type  but  differed  consid- 
erably from  Mr.  Sherbondy's  machine. 
This  device  was  tested  on  a  Liberty 
engine  at  the  summit  of  Pike's  Peak 
and  developed  approximately  sea-level 
horsepower  there,  at  an  altitude  of 
14,000  ft.  It  was  capable  of  making 
the  engine  preignite  at  that  height.  The 
Moss  supercharger,  as  first  built,  was 
of  rather  crude  construction,  and  much 
mechanical  trouble  was  encountered 
with  all  parts  except  the  rotating  ele- 
ment. 

After  the  armistice  was  signed  all 
work  on  the  development  of  super- 
chargers was  stopped.  When  the  engi- 
neering division  of  the  Air  Service  took 
over  McCook  Field  and  started  to  plan 
peace-time  development,  the  super- 
charger situation  was  carefully  consid- 
ered. It  was  decided  that  it  was  im- 
portant to  continue  development  work 
along  this  line.  It  then  became  neces- 
sary to  decide  whether  work  should  be 
continued  on  both  the  Sherbondy  and 
the  Moss  machines,  and,  if  not,  which 
one  should  be  developed.  It  was  noted 
that  although  Dr.  Moss'  machine  was 
comparatively  crude,  it  contained  some 
inherent  advantages  over  the  Sher- 
bondy type,  and  no  way  was  seen  to 
overcome  the  faults  of  the  Sherbondy 
machine.  Therefore,  the  latter  was 
dropped  and  the  General  Electric  Co. 
was  given  a  contract  to  rebuild  the  old 
supercharger  designed  Dr.  Moss.  The 
new  device  is  now  being  tested  in  actual 
flight  and  giving  very  interesting  re- 
sults. Figures  on  the  results  obtained 
with  the  present  Moss  supercharger  are 
naturally  confidential.  The  indications 
are  that  the  turbo-compressor  is  very 
durable  and  probably  will  outlast  an 
aviation  engine. 

Carburetor  Locations 

There  is  still  some  question  as  to  the 
best  location  for  the  carburetor  in  rela- 
tion to  the  blower  in  supercharged  en- 
gines. Apparently  all  positions  have 
been  tried: 


(1)  It  is  possible  to  use  the  centrif- 
ugal type  of  blower  as  a  carburetor  by 
placing  a  fuel  jet  within  its  housing 
and  allowing  the  rotor  to  do  the  mixing. 
As  the  rotor  usually  runs  over  20,000 
r.  p.  m.,  it  will  certainly  mix  liquid 
fuel  with  air.  This  system  would  re- 
quire a  manual  fuel  adjustment,  such 
as  is  used  with  the  Gnome  engine,  for 
different  speeds.  With  this  arrange- 
ment there  would  be  danger  of  an  ex- 
plosion in  the  blower  in  case  the  engine 


Fig.  3 — How  turbine  type  air  compressor  is 
installed  on  Liberty  12  aircraft  motor. 

back-fire,  because  the  mixture  in  the 
blower  would  be  under  pressure  higher 
than  atmospheric. 

(2)  The  carburetor  can  be  placed  on 
the  suction  side  of  the  blower.  In  this 
case  the  evaporation  of  the  fuel  will 
assist  in  cooling  the  charge  during  com- 
pression and  the  action  of  the  compres- 
sor will  improve  the  mixing  of  the  fuel, 
but  the  danger  from  explosion  remains 
to  be  overcome. 

(3)  When  the  carburetor  is  placed  in 
the  "normal"  position  and  air  is  forced 
through  it,  it  becomes  necessary  to 


Fig.  S — Engine  with  built  in  supercharging 
piston  construction 

"balance"  the  float-chamber  with  super- 
charger pressure.  This  somewhat  com- 
plicates the  feeding  of  fuel.  Pressure 
gas-feed  systems  are  "banned"  in  mili- 
tary planes  and  in  any  case  with  a 
pressure  system  the  tanks  would  have 
to  be  made  comparatively  heavy  to 
withstand  the  pressure  which  would  be 
used  at  great  altitudes.  Where  gasoline 
pumps  are  used  it  is  necessary  to  regu- 
late their  discharge  pressure  as  the  plane 
ascends,  because  the  fuel  must  reach  the 
float-chamber  at  a  pressure  about  2z/i 


lb.  higher  than  that  at  the  supercharger 
outlet.  If  the  difference  in  fuel  and 
float-chamber  pressure  is  not  kept  in 
constant  relation,  the  quality  of  the 
mixture  fed  to  the  engine  will  vary  on 
account  of  the  change  in  fuel  level  in 
the  float-chamber.  The  engineering 
division  has  developed  a  very  simple 
device  that  solves  mis  problem  effec- 
tively and  is  entirely  automatic. 

It  would  naturally  seem  at  first 
thought  that  the  extremely  low  tem- 
peratures always  found  at  great  alti- 
tudes would  make  possible  the  easy 
solution  of  cooling  problems,  but  in 
reality  the  low  density  of  the  air  re- 
duces its  heat  conductivity  and  capacity 
for  heat  absorption  to  such  a  point  that 
a  supercharged  engine  developing  sea- 
level  power  at  20,000  ft.  requires  a 
little  more  cooling  surface  than  it  does 
when  developing  normal  power  at  sea 
level. 

The  Liberty  engine  and  many  others 
run  best  with  a  water  temperature  of 
about  170  deg.  Fahr.  To  maintain  the 
cooling  water  at  this  temperature  in  the 
reduced  atmospheric  pressure  at  25,000 
ft.  it  is  necessary  to  use  several  pounds 
of  air  pressure  in  the  radiator  to  pre- 
vent the  water  from  boiling  away.  Very 
effective  radiator  shutters  are  needed 
when  the  engine  is  throttled  to  make  a 
descent  from  altitudes  of  over  20,000  ft. 
to  prevent  the  water  in  the  radiator 
from  freezing  before  warmer  air  is 
reached. 

Contrary  to  expectations,  the  Moss 
turbo-compressor  now  being  tested  at 
McCook  Field  does  not  complicate  the 
pilot's  controls.  On  a  normal  engine 
the  pilot  handles  the  throttle  and  the 
altitude  carburetor  control  which  thins 
down  the  mixture  as  he  ascends.  With 
the  turbo-compressor  the  altitude  con- 
trol becomes  unnecessary  up  to  the  alti- 
tude at  which  the  engine  can  no  longer 
deliver  sea-level  power,  but  is  used,  as 
with  a  normal  engine,  if  the  plane  is 
driven  higher. 

How  Engine  Speed  Is  Controlled 

With  the  Moss  turbo-compressor, 
when  flying  at  low  altitudes,  the  ex- 
haust pressure  is  allowed  to  "waste" 
through  manually  operated  "gates"  in 
the  exhaust  pipes.  As  the  plane  ascends 
the  pilot  closes  these  gates  a  little  at  a 
time,  and  after  he  reaches  a  great  alti- 
tude he  can  speed  and  retard  the  plane 
by  the  use  of  these  gates.  He  uses  the 
throttle  only  in  case  he  wants  to  de- 
scend rapidly,  when  "he  closes  it.  In 
our  test  flights,  we  have  provided  the 
pilot  with  a  sealed  altimeter  connected 
only  to  the  supercharger  pressure,  so 
that  it  shows  to  what  altitude  this  pres- 
sure corresponds.  When  at  great  alti- 
tude the  pilot  closes  the  exhaust  gates 
until  the  pressure  in  the  carburetors 
causes  the  altimeter  to  show  sea-level 
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pressure.  This  makes  it  unnecessary 
for  him  to  do  any  calculating.  If  he 
makes  the  gage  read  lower  than  sea 
level,  the  engine  will  preignite.  We 
have  already  been  able  to  obtain  sea- 
level  pressure  in  the  carburetors  at  well 
over  20,000  ft.  The  exact  height  can- 
not be  mentioned  at  present 
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Fig.  6 — Showing  difference  between  gear 
driven  and  exhaust  gas  driven  superchargers 

With  a  normal  engine  the  falling  off 
in  power  as  the  plane  ascends  does  not 
cause  as  much  of  a  drop  in  propeller 
speed  as  might  be  expected,  because  of 
the  reduction  in  density  of  the  air  in 
which  the  propeller  is  working.  Our 
best  engines  do  not  lose  over  75  r.  p.  m. 
at  20,000  ft  When  an  engine  is  super- 
charged so  that  the  power  remains  con- 
stant as  the  plane  ascends,  the  propeller 
tends  to  "race"  at  great  altitudes. 
Therefore  it  is  necessary  either  to  use  a 
variable-pitch  propeller  or  to  put  on 
one  that  holds  the  engine  speed  down 
too  low  for  best  performance  on  the 
ground,  but  also  does  not  allow  the  en- 
gine to  race  too  much  at  great  altitude. 
In  our  present  tests  we  are  using  an 
oversize  propeller  and  getting  surpris- 
ingly good  results,  but  we  also  have 
variable-pitch  propellers  about  ready 
for  test  and  should  get  much  better  per- 
formance with  them. 

There  is  an  English  make  of  super- 
charging engine  in  which  air  is  com- 
pressed under  the  piston  and  by-passed 
through  cylinder  ports  at  the  bottom  of 
every  stroke  (see  Fig.  5),  supercharging 
at  the  end  of  the  suction  stroke  and 
scavenging  at  the  end  of  the  exhaust 
stroke.  It  is  claimed  by  the  inventor 
that  this  scavenging  makes  possible  the 
use  of  higher  compression  and  greatly 
improves  the  fuel  economy  and  brake 
mean  effective  pressure.  It  is  believed 
that  this  engine  will  give  rather  limited 
supercharging  and  it  may  prove  diffi- 
cult to  control  the  mixing  or  stratifica- 
tion of  the  air  and  mixture  at  some 
speeds. 

It  is  believed  that  supercharging  en- 
gines of  the  type  mentioned  will  neces- 


sarily give  a  rather  limited  amount  of 
supercharging.  It  is  also  believed  that 
considerable  difficulty  will  be  encoun- 
tered in  obtaining  the  desired  stratifica- 
tion in  mixing  conditions  in  the  com- 
bustion chamber  through  any  wide 
range  of  throttle  positions.  Also,  some 
mechanical  friction  is  added  in  this 
type  of  engine  and  it  must  be  borne  in 
mind  that  friction  is  particularly  un- 
desirable at  great  altitudes  because  it 
remains  nearly  constant  from  the 
ground  up  to  great  altitudes  while  the 
power  falls  off  rapidly;  therefore,  the 
mechanical  efficiency  of  the  engine  be- 
comes very  low. 

It  is  already  common  practice  to 
build  aviation  engines  with  compres- 
sion so  high  that  the  throttle  cannot  be 
fully  opened  on  the  ground  without  in- 
jury to  the  engine.  In  this  way,  per- 
haps, the  same  power  is  obtained  at 
5,000  ft.  as  can  be  obtained  on  the 
ground.  It  has  been  suggested  that 
this  idea  be  carried  further  and  that  an 
"oversize"  engine  be  built  with  much 
higher  compression  so  that  the  throttle 
cannot  be  opened  fully  until  a  consid- 
erable altitude,  such  as  10,000  or  15,- 
000  ft,  is  reached.  It  has  been  stated 
that  such  an  engine  could  be  made 
lighter,  in  proportion  to  the  cylinder 
sizes,  than  a  conventional  engine,  on 
account  of  the  fact  that  the  throttle 
would  never  be  opened  near  the  ground, 


fore  such  an  engine  could  not  be  built 
light  enough  to  make  it  practical.  In 
any  case,  it  is  doubtful  whether  this 
would  give  a  really  good  solution  for 
flying  at  25,000  or  30,000  ft 

It  is  possible  that  centrifugal  com- 
pressors can  be  operated  satisfactorily 
by  gears  or  by  a  belt  drive.  It  is  known 
that  some  designers  are  working  on 
both  of  these  problems.. 

The  turbo-compressor  in  which  an 
exhaust-driven  turbine  is  used  for  driv- 
ing the  centrifugal  compressor  seems  to 
present  one  fairly  good  way  of  accom- 
plishing the  desired  purpose;  The 
turbo-compressor  itself  is  very  simple, 
as  there  is  only  one  moving  part, 
namely,  the  rotating  element  consisting 
of  the  turbine  wheel  and  compression 
impeller.  The  bearings  of  this  rotating 
element  do  not  seem  to  wear  noticeably 
and  the  device  imposes  very  little  drag 
on  the  engine  when  not  being  used  for 
supercharging.  The  turbo-compressor 
is  also  an  effective  exhaust  muffler. 

The  Future  of  the  Supercharger 

It  is  believed  that  when  the  present 
type  of  turbo-compressor  now  being 
tested  by  the  engineering  division  has 
been  more  fully  developed,  it  can  be 
built  into  an  engine  in  a  form  which 
will  add  less  weight  and  less  head- 
resistance  than,  the  present  machine, 
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Fig.  7 — The  Rateau  turbine  driven  centrifugal  compressor  for  supercharging 

purposes 


but  it  is  believed  that  when  this  idea 
is  investigated  it  will  be  found  that  it 
is  the  inertia  forces  quite  as  much  as 
the  explosion  forces  that  determine  the 
necessary  strength  in  most  high-speed 
airplane  engine  parts  and  that  there- 


and  naturally  when  we  know  exactly 
what  additional  cooling  surface  is  re- 
quired at  a  given  height  it  will  not  be 
difficult  to  build  this  cooling  surface 
into  the  airplane  in  such  a  form  that 
(Continued  on  page  336) 
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THE  JUNIOR 
EXPERIMENTER 

A  Wavemeter  for  Tuning  Transmitters 

Do  Your  Part  Toward  Keeping  Radio  Work  in  Favor 
With  the  Government  —  Tune  Your  Transmitter 


EVERY  transmitting  station  needs  a 
200-meter  wavemeter,  for  the  good 
will  of  the  inspectors  and  the  Govern- 
ment depends  upon  sharp  and  accurate 
tuning. 

So  many  times  experimenters  say, 
"No,  I  haven't  a  wavemeter  because  I 
can't  get  it  calibrated,  and  they  cost  too 
much  to  buy  already  made." 


60°  =  0.00034 
70°  =  0.00040 
80°  =  0.00047 
90°  =  0.00055 

With  these  figures  the  experimenter 
can  draw  his  own  calibration  curve  for 
the  capacity  of  the  condenser. 

Connected  to  an  inductance  of  70,000 


actually  calibrating  it  against  a  wave- 
meter. 

A  coil  of  this  inductance  can  be  made 
with  24  turns  of  No.  24  single  silk  cov- 
ered wire  wound  on  a  form  3  ins.  in 
diameter.  This  winding  should  occupy 
a  space  0.6  in.  long.  The  wires  are  run 
directly  to  brass  screws  which  also  act 
as  terminals  for  the  leads.  No  shellac 


This  wavemeter,  which  needs  no  calibration  against  a  standard,  can  be  used  to  tune  200-meter  transmitters 


Those  two  disadvantages  have  been 
overcome  in  the  type  described  in  this 
article.  The  condenser  presents  the 
greatest  difficulty.  The  condenser  se- 
lected was  of  the  Clapp-Eastham  bal- 
anced type,  fitted  with  bakelite  end 
pieces  as  described  in  the  December, 
1919,  and  January,  1920,  issues.  It  was 
calibrated  against  a  standard  condenser 
and  gave  the  following  capacities  with 
a  scale  having  100°  to  a  semicircle 

10°  =  0.00008  mfd. 

20°  =  0.00013 

30°  =  0.00018 

40°  =  0.00023 

50°  =  0.00028 


cms.,  the  wavelength  is: 

10°  =  140  meters 

20°  =  180 

30°  =  210 

40°  =  240 

50°  =  265 

60°  =  290 

70°  =  315 

80°  =  340 

90°  =  370 
The  coil  must  be  made  with  great 
care,  so  that  the  inductance  will  not 
vary  appreciably  from  70,000  cms.  A 
slight  difference  will  not  make  a  large 
error,  so  that  it  is  practical  to  assume 
the  accuracy  of  this  instrument  without 


or  varnish  should  be  used  on  the  wire  as 
this  increases  its  capacity  and  throws 
out  the  calibration.  Inductance  of  the 
leads  can  be  neglected  if  they  are  hot 
more  than  1 8  ins.  long.  The  lead  wires 
should  be  bound  together  with  string  as 
this  reduces  their  inductance  and  keeps 
it  constant. 

To  measure  the  wavelength  of  a 
transmitter,  one  side  of  a  crystal  de- 
tector, shunted  by  a  pair  of  telephones, 
is  connected  to  one  part  of  the  con- 
denser, or,  if  an  audion  is  used,  a  wire 
can  be  run  from  the  condenser  to  the 
grid.  No  other  connection  to  the  wave- 
meter is  necessary. 
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Simple  Experiments  in  Science  for  Beginners 

By  Judson  Burns 


EVERY  young  experimenter  has 
a  desire  to  extend  his  knowledge 
of  science.  The  best  and  most 
practical  way  to  do  this  is  by  experi- 
mentation. When  an  experiment  illus- 
trating some  law  is  made,  the  per- 
son making  it  will  remember  the  law 
much  better  than  he  would  if  he  just 
read  of  it  in  a  book.  The  writer  does 
not  wish  to  create  the  impression  that 
reading  and  studying  is  not  of  value. 
The  point  to  be  brought  out  is  that  the 
performance  of  an  experiment  will  do 
much  more  to  impress  a  fact  upon  one's 
mind  than  mere  reading  can  do.  Not 
only  this,  but  it  will  also  greatly  assist 
in  understanding  the  principle  involved. 
The  few  simple  experiments  outlined  in 
the  following  paragraphs  can  be  per- 
formed easily  with  very  little  prepara- 
tion. 

The  first  experiment  has  to  do  with 
atmospheric  pressure.  It  is  known  that 
the  atmosphere  or  air,  as  we  are  more 
inclined  to  call  it,  exerts  a  pressure  of 
14.7  lbs.  per  square  in.  upon  the  entire 
surface  of  the  earth.    If  this  pressure 


Fig.  4 

is  reduced  in  a  vessel  by  a  vacuum 
pump,  the  air  on  the  outside  will  exert 
a  pressure  which  will  be  equal  to  the 
difference  in  pressure  on  the  outside 
and  inside  of  die  vessel.  The  pressure 
on  the  outside  then  will  depend  en- 
tirely upon  the  degree  of  the  vacuum  or 
the  amount  of  air  removed  from  the 
interior  of  the  vessels. 

The  experiment  illustrated  in  Fig.  1 
will  show  that  the  atmosphere  does 
exert  a  great  pressure  upon  the  earth. 
The  materials  needed  are  very  simple. 
A  shallow  dish,  a  drinking  glass,  a 
candle  and  some  water  are  all  that  is 
necessary  to  carry  out  the  experiment. 
First,  the  candle  is  placed  in  die  center 
of  the  shallow  dish.  Water  is  then 
poured  into  the  dish.  When  this  is 
done,  the  candle  is  lighted  with  a 
match,  and  while  the  candle  is  burning 


the  glass  is  placed  over  it.  When  the 
glass  is  placed  over  the  burning  candle, 
the  candle  will  be  extinguished  in  an 
instant  owing  to  the  fact  that  it  will 
consume  all  of  the  available  supply  of 
oxygen  within  the  glass.  This  con- 
sumption of  the  oxygen  within  the  glass 
will  reduce  the  atmospheric  pressure 
and  part  of  the  water  in  the  shallow 

Steel  8a//- 


Card--' 


Spring 


Fig.  3 

dish  will  rise  in  the  glass,  force  the 
remaining  air  upward  until  it  is  com- 
pressed to  such  an  extent  that  the  pres- 
sure on  the  outside  and  inside  of  the 
glass  will  be  the  same.  This  simple 
experiment  is  very  instructive  and 
never  fails  to  interest  those  who 
watch  it. 

The  experiment  illustrated  in  Fig.  2 
has  to  do  with  inertia.  All  matter  has 
inertia.  In  other  words,  all  matter  is 
lazy.  When  in  motion  it  does  not  have 
ambition  to  stop  unless  the  forces  that 
are  moving  it  are  overcome  by  friction. 
On  the  other  hand,  when  matter  is  at 


Fig.  2 

rest  it  resists  any  force  that  tends  to 
set  it  in  motion.  When  a  sudden  force 
is  applied  to  matter  the  property  of 
inertia  is  very  well  illustrated.  The 
inertia  ball  shown  in  Fig.  2  is  used  in 
the  experiment  In  the  event  that  such 
a  ball  cannot  be  obtained,  any  heavy 
iron  weight  can  be  employed  as  a  sub- 
stitute. With  the  weight  hanging  in  the 


manner  shown,  the  end  of  the  string  is 
pulled  and  the  force  gradually  in- 
creased until  the  string  breaks.  In  this 
instance,  the  string  will  be  sure  to  break 
between  the  ceiling  and  weight  If  the 
end  of  the  string  is  given  a  sudden  jerk 
the  string  will  be  sure  to  break  between 
the  ball  and  the  hand  and  the  ball  will 
remain  attached  to  the  ceiling.  The 
sudden  application  of  force  to  the 
weight  causes  it  to  offer  considerable 
resistance  and  the  string  will  therefore 
break  between  the  band  and  weight.  In 
other  words,  the  ball  is  lazy  and  re- 
fused to  move  when  a  force  is  suddenly 
applied. 

Another  experiment  showing  the  ef- 
fect of  inertia  can  be  made  by  the  use 
of  the  simple  little  piece  of  apparatus 
illustrated  in  Fig.  3.  A  large  ball-bear- 
ing is  placed  upon  a  piece  of  cardboard 
which  in  turn  rests  upon  a  pedestal. 
A  small  piece  of  springy  brass  or  watch 
spring  is  so  fixed  that  when  it  is  drawn 
back  and  allowed  to  go  forward  it  will 
strike  the  cardboard  under  the  ball- 
bearing a  sharp  blow.  This  causes  the 
cardboard  to  fly  from  under  the  ball 


and  leaves  the  ball  perched  upon  the 
top  of  the  pedestal.  If  a  piece  of  card- 
board is  gradually  forced  from  under 
the  ball,  the  ball  would  be  sure  to  roll 
off.  However,  if  a  sudden  application 
of  force  is  applied  to  the  cardboard  it 
can  be  forced  from  under  the  ball  with- 
out moving  the  latter  owing  to  its 
inertia. 

Inertia  plays  a  great  part  in  the  sci- 
ence of  mechanics.  It  is  a  property 
that  mechanical  engineers  must  ever 
watch  for.  In  everyday  life,  the  effect 
of  inertia  can  be  seen.  If  it  was  not 
for  inertia,  street  cars  and  automobiles 
could  reach  full  speed  instantly. 

All  solid  and  gaseous  matter  is  com- 
pressible. By  this  is  meant  that  it  can 
be  forced  to  occupy  a  smaller  space  by 
the  application  of  pressure.  There  is, 
of  course,  a  definite  limit  to  compressi- 
bility which  is  different  for  different 
(Continued  on  page  331) 
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EVERYMT  SCIENCE  NOTES 


BY    P  ROE    T.  O'CONOR  SLOAN  E 
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"We  illustrate  in  the  cuts  accompanying 
this  article  an  incandescent  electric  furnace. 
It  is  based  on  the  principle  of  having  the 
crucible,  muffler  or  corresponding  part  of 
the  furnace  a  conductor  for  the  current. 
The  current  must  be  of  high  amperage,  like 
a  welding  current.  Its  line  is  connected  to 
.the  extreme  ends  of  the  furnace  receptacle, 
and  the  current  in  its  passage  brings  it  up 
to  any  desired  degree  of  heat.  Hie  degree 
•of  heat  attained  depends  on  the  current 
and  on  the  resistance  of  the  same  receptacle. 
It  is  clear  that  the  degree  of  heat  is  thus 
•easily  regulated,  and  that  by  properly  pro- 
portioning current  and  resistance,  and  by 
maintaining  a  constant  voltage,  an  almost 
mathematical  accuracy  of  temperature  can 
ibe  kept  up  indefinitely.  A  good  conductor 
•of  heat  is  generally  a  good  conductor  of 
■electricity.  A  plumbago  crucible  will  con- 
duct both;  a  metal  crucible  is  a  still  better 
heat  and  electric  conductor.    Therefore  a 


in  use.  But  here  the  furnace  itself  is  its 
own  pyrometer  to  a  great  extent.  Of  course, 
as  the  furnace  is  used,  the  conductivity  of 
its  container  and  of  the  lining  will  vary 
somewhat,  so  it  cannot  be  taken  as  a  sub- 
stitute for  the  accurate  instrument. 

Electric  heating  if  the  current  is  pro- 
duced in  a  coal-consuming  plant  is  very 
wasteful.  Hie  remorseless  second  law  of 
thermodynamics  gets  in  its  work  at  the 
steam  engine  end  of  the  plant.  But  once 
the  current  and  voltage  are  produced  the 
economy  involved  in  their  direct  use  may  be 
very  high.  The  heat  engine,  if  a  steam  en- 
gine, with  its  low  range  of  temperatures  is 
the  occasion  of  the  loss.  If  the  watts  of 
electric  energy  -are  cheaply  produced  the 
efficiency  may  be  very  high.  It  is  also  most 
important  to  have  the  walls  of  the  furnace 
of  materials  of  low  thermal  conductivity. 
Little  or  almost  no  heat  should  escape  by 
external  cooling.  The  cut  shows  how  such 


Electrically  heated  furnaces  for  metal  melting 


plumbago  crucible  for  high  heats  and  a 
metal  one  for  low  heats  would  seem  to  be 
the  best  selections. 

One  cut  shows  a  furnace  for  melting 
metals.  It  is  arranged  to  pour  its  charge  by 
tipping.  The  conductors  are  connected  at 
the  sides  of  the  crucible  with  water  cooled 
joints.  The  intense  current  passes  through 
the  pot  or  crucible,  brings  it  to  incandescence, 
as  great  as  desired,  and  melts  its  charge  and 
keeps  it  in  fusion  as  long  as  is  required. 
The  profile  of  another  furnace  is  shown  in 
the  next  illustration.  This  is  also  a  tipping 
furnace;  the  heavy  black  line  indicates  the 
current  carrying  section.  It  suggests  that  a 
very  heavy  current  must  be  required.  A 
ventilating  conduit  carries  off  vapors  while 
pouring.  The  voltage,  of  course,  is  low,  so 
that  a  reasonable  economy  may  be  looked 
for.  The  third  cut  shows  a  heater  for  heat 
treatment  of  metals  and  the  like.  This  is  a 
cylinder  of  metal  or  other  conductor,  whose 
ends  are  connected  by  water-cooled  joints 
to  the  electric  line.  Here  especially  it  ap- 
pears that  a  case  is  presented  in  which  the 
facility  of  regulating  the  heat  within  a  range 
of  comparatively  few  degrees  would  be  most 
valuable.  In  advanced  heat  treatment  of 
steel,  and  nothing  now  passes  except  ad- 
vanced methods,  the  pyrometer  is  constantly 


loss  is  guarded  against  in  the  carefully 
thought  out  construction  of  the  furnaces 
shown. 

A  note  of  warning  is  sounded  by  a  Swiss 
contemporary  about  aluminum  electric  con- 
ductors. The  greatest  care  is  prescribed  for 
their  handling  by  linemen.  Bare  pliers  and 
other  tools  should  not  be  used  on  them,  a 
slip  of  sheet  metal  should  be  placed  between 
the  jaws  of  the  tool  and  the  wire.  Where 
copper  or  iron  is  in  contact  with  it  the 
place  should  be  protected  from  all  moisture, 
as  the  metals  form  a  galvanic  couple  with 
the  aluminum,  which  will  bring  about  its 
corrosion.  Where  it  is  wired  to  pole  in- 
sulators the  conductor  and  tie  may  be  served 
with  thinner  wire  to  protect  the  conductor 
from  wear. 


Tungsten  carbide  has  been  produced  of 
hardness  only  a  little  inferior  to  that  of  the 
diamond.  It  can  replace  bort,  as  the  crude 
diamond  is  called,  in  diamond  drills,  stone 
saws,  wire-drawing  dies  and  the  like.  Its 
hardness  is  placed  at  9.8  on  the  scale  on 
which  the  diamond  is  10. 


of  very  high  pressures  for  laboratory  and 
experimental  uses.  A  fraction  of  a  cubic 
centimeter  of  water  gives  )£  litre  of  gas  at 
atmospheric  pressure.  Hie  enormous  pres- 
sure of  1860  atmospheres  can  be  produced 
under  the  above  conditions.  The  use  of  a 
U-shaped  tube,  arranged  for  the  production 
of  the  gas  in  one  end,  will  give  the  pressure 
in  the  other  end  away  from  the  gases  of 
decomposition,  if  desired. 


It  has  been  found  that  lead-coated  iron 
resists  the  sand  blast.  The  soft  lead  cushions 
the  blows  so  that  little  or  no  effect  results 
from  the  impact  of  the  grains  of  sand.  This 
has  given  a  hint  for  the  treatment  of  the 
blades  of  turbine  water  wheels.  These  wear 
away  rapidly  in  sandy  waters,  so  it  is  now 
proposed  to  coat  them  with  lead,  melted  on, 
and  make  them  secure  against  wear.  The 
other  impurities  of  streams,  such  as  floating 
wood  are  easily  screened  out,  but  there  is 
no  getting  rid  of  sand. 


The  rapid  deterioration  of  porcelain  in- 
sulators has  brought  out  the  suggestion  that 
they  should  be  made  out  of  melted  quartz. 
In  the  case  of  porcelain  insulators  at  the 
end  of  the  first  year  of  service  less 
than  1%  are  found  to  be  defective;  after  8 
years,  6%  and  the  deterioration  then  be- 
comes very  rapid. 


Iron  coated  with  lead  has  been  produced, 
which  is  claimed  to  be  better  than  tin  plat- 
ing and  cheaper.  The  iron  after  pickling 
and  washing  is  dipped  into  a  solution  of 
antimony  chloride  and  then  into  melted  lead, 
withdrawn  and  quenched  in  oil.  Melted 
antimony  sometimes  is  substituted  for  the 
lead.  It  is  excellent  for  roofs,  but  cannot 
be  used  for  pipes  as  galvanic  corrosion  is 
brought  about  by  the  lead  forming  a  couple 
with  the  iron  where  the  coating  may  be  re- 
moved as  at  the  joints. 


A  good  deal  of  attention  has  been  attract- 
ed to  "kapok"  as  a  filling  for  life-preservers. 
It  is  the  fibrous  mass  of  long  hairs  sur- 
rounding a  tree  seed  from  Java  originally. 
There  is  also  an  Indian  kapok.  Twenty-four 
ounces  in  a  life  preserver  will  support  a  man 
in  the  water,  and  it  never  gets  water-logged. 


In  Switzerland  experiments  have  been 
tried  with  a  mixture  of  coal  gas  and  acety- 
lene in  equal  proportions  for  car  illumina- 
tion. It  is  found  to  work  well  and  to 
endure  compression  to  nine  atmospheres. 


From  Berlin  comes  the  idea  of  utilizing 
the  electrolysis  of  water  for  the  production 


Concrete  structures  have  proved  anything 
but  fireproof;  the  columns  made  of  the 
material  succumb  to  the  heat  in  conflagra- 
tions. The  U.  S.  Bureau  of  Standards  has 
taken  up  the  subject  of  making  them  fire- 
resisting.  A  coating  of  plaster  of  paris  has 
been  found  efficacious.  This  material 
hardens  by  combining  with  water,  so  in  a 
fire  this  has  to  be  expelled,  before  the  plaster 
falls  to  powder  or  loses  its  strength  and 
shape.  This  takes  time  and  during  that 
time  anything  under  it  is  protected  in  great 
measure  against  the  penetration  of  heat. 
One  suggestion  is  to  make  a  form  of  plaster 
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of  finished  outer  contour  but  hollow,  and  to 
put  the  concrete  into  the  interior  by  pour- 
ing. The  reinforcing  bars  are  put  into  the 
space  also.  The  evaporation  of  the  water 
from  the  plaster  is  a  reminder  of  alum  fill- 
ings for  fireproof  safes;  this  filling  operates 
by  absorption  of  the  heat  required  to 
evaporate  the  water  of  crystallization  of  the 
alum;  this  absorption  of  heat  keeps  the  safe 
from  intense  heat. 


ship  draws  less  water  careened  to  one  side 
than  when  on  an  even  keel. 


The  liquid  in  a  Zeiss  level  on  an  instru- 
ment captured  from  the  Germans,  was  ana- 
lyzed and  found  to  contain  a  mixture  of 
90%  benzol  with  alcohol.  The  viscosity  of 
benzol  is  less  than  that  of  alcohol  but  great- 
er than  that  of  ether  or  carbon  disulphide. 
Its  coefficient  of  expansion  is  greater  than 
that  of  alcohol  and  less  than  that  of  ether, 
and  about  the  same  as  that  of  carbon  disul- 
phide. A  certain  amount  of  viscosity  is  not 
always  to  be  regarded  as  a  disadvantage  in 
spirit  levels. 

For  filling  holes  in  castings  the  following 
mixture  may  be  employed:  Sulphur — 50 
parts;  iron  filings— 20  parts;  graphite — 20 
parts;  all  by  weight  and  in  powder.  The 
powder  is  to  be  melted  into  place  with  a 
hot  iron. 


For  sticking  glass  letters  for  shop  windows 
on  the  glass  panes,  mix  copal  varnish— 30 
parts;  turpentine — 10  parts;  glue  in  a  mini- 
mum of  water— 10  parts;  slaked  lime— 20 
parts. 

A  green  light  in  a  signal  lantern,  it  is 
said,  can  be  distinguished  from  a  red  one 
irrespective  of  the  color,  by  looking  at  them 
indirectly.  The  green  light,  it  is  said,  gets 
brighter  off  the  line  of  vision,  while  the  red 
light  gets  fainter.  This  gives  a  hint  of  how 
a  color-blind  person  might  pass  an  examina- 
tion calling  for  such  a  test. 

It  is  important  that  the  operation  of  a 
photographic  shutter  should  not  shake  the 
camera.  To  test  it  for  the  quietness  of  its 
action  a  pencil  may  be  fastened  to  the  front 
of  the  box,  projecting  therefrom  in  a  perpen- 
dicular line.  The  camera  is  arranged  with 
the  pencil  in  contact  with  a  sheet  of  paper 
on  the  wall  in  front  of  it,  the  pencil  point 
pressing  lightly  on  the  paper.  The  shutter 
is  then  sprung.  If  there  is  no  motion,  the 
pencil  will  not  move  and  there  wfll  only  be 
the  mark  of  its  point ;  if  the  camera  is  jarred 
by  the  action,  the  pencil  point  wfll  make  a 
line,  straight  or  crooked,  as  the  case  may  be. 

Concrete  tanks  are  in  use  in  England  for 
holding  mineral  oils.  A  coating  of  rich 
cement  is  applied  to  the  interior  to  make 
the  tank  more  impervious,  or  else  a  solution 
of  water  glass  is  applied.  Another  use  for 
concrete  fa  for  railroad  cars;  large  gondolas 
have  been  successfully  built  using  this  ma- 
terial for  the  body. 


Spitzbergen  coal  is  attracting  attention  in 
England  on  account  of  the  coal  shortage  in 
the  home  country.  Owing  to  the  cold,  the 
coal  fa  frozen,  so  there  is  no  trouble  with 
water  in  the  mining  operations. 


brings  out  a  curious  point  to  the  effect  that 
a  windmill  loses  9%  of  its  power  for  every 
1,000  feet  increase  in  altitude. 


Pulverized  coal  to  be  used  as  fuel  fa  some- 
times mixed  with-  oil  and  fa  then  termed 
colloidal  fuel.  This  assimilates  it  to  liquid 
fuel,  and  saves  1/3  of  the  expensive  oil.  It 
may  be  made  liquid,  semi- liquid  or  solid;  in 
the  latter  form,  it  can  be  liquefied  by  heat. 
It  is  thought  possible  to  use  it  in  Diesel 
engines.  It  is  said  that  Diesel  invented  his 
engine  for  the  purpose  of  using  powdered 
fuel  instead  of  gas  or  oil  or  gasoline. 


The  S  perry  gyroscopic  compass  has  a 
rotor  weighing  45  lbs.  which  turns  at  the 
rate  of  8,600  revolutions  per  minute.  It 
fa  in  an  exhausted  case,  and  after  the  cur- 
rent fa  turned  off  will  operate  for  an  hour 
by  its  own  inertia.  Owing  to  the  motion  of 
the  earth,  if  a  ship  fa  going  north  the  com- 
pass has  to  be  corrected,  as  it  fa  thrown  off 
the  meridian,  when  the  ship  fa  following  the 
meridian  course.  A  very  curious  use  of  the 
stabilizing  gyroscope  b  to  careen  a  ship. 
This  operation  is  a  sort  of  last  recourse  in 
some  cases  to  get  the  vessel  off  a  shoal;  a 


Considerable  attention  is  now  being  given 
to  the  improved  lighting  of  factories.  A 
Chicago  factory  is  cited  in  which  by  trebling 
the  light  the  production  was  increased  from 
8%  to  27%  a  pretty  wide  range.  In  a  leather 


Terminal—* 


Electrically  heated  furnace  for  heat  treat- 
ment of  metals 

works  the  percentage  of  rejects  was  dimin- 
ished 80%  by  improved  lighting.  The  in- 
creased cost  of  such  lighting  is  put  at  1% 
of  the  payroll;  in  one  of  the  great  Detroit 
factories  it  fa  put  at  0-3%. 


The  Arctic  sea  is  less  salt  than  the  other 
ocean  regions.  It  fa  attributed  to  the  fact 
that  as  the  fresh  water  from  the  great  rivers 
enter  it,  their  waters  do  not  mingle  with 
the  rest  on  account  of  the  freezing;  the 
absence  of  diffusion  keeps  the  surface  water 
at  any  rate  fresher  than  normal.  Of  the 
other  oceans  the  Atlantic  is  reported  the 
sal  test,  presumably  because  much  of  the 
evaporated  water  does  not  run  directly  back, 
the  rivers  taking  the  water  from  their  water 
sheds  back  into  the  interior,  before  it  runs 
into  the  ocean  again.  The  Pacific  fa  next  in 
saltness,  and  the  Indian  Ocean  the  next. 


For  taking  down  rivetted  work,  as  in 
scrapping  ships  or  in  removing  bolts,  bolt- 
heads  and  nuts  and  similar  service,  consider- 
able success  has  been  attained  with  a  species 
of  gun.  It  has  a  short  barrel  provided  with 
a  plunger,  fitting  the  bore,  and  is  discharged 
by  about  an  ounce  of  powder.  The  plunger 
is  expelled  by  the  explosion  and  breaks  away 
the  bolt-head  or  other  object  it  is  pointed 
at  The  end  of  the  plunger  fa  held  within 
about  an  inch  of  the  thing  to  be  hit  Places 
inaccessible  to  the  ordinary  chisel  can  be 
readily  got  at  by  this  contrivance. 


Thin  mud  has  been  experimented  with  in 
England  for  putting  out  colliery  fires. 
Almost  any  material  can  be  used,  even  coal 
slack,  if  fine  enough,  will  answer.  It  fa  al- 
most essential  to  have  lime  and  clay  pres- 
ent in  the  mixture.  The  material  should  be 
sifted  after  pulverizing,  if  not  of  sufficient 
fineness.  It  can  be  forced  through  pipes  to  a 
distance  of  750  feet  even  if  there  are  bends 
in  the  pipe.  This  result  was  attained  with 
a  pressure  of  forty-five  feet  head  of  water. 


During  the  war  the  English  automobilists 
operated  cars  with  coal  gas  in  place  of  gaso- 
line. Now  it  fa  felt  that  this  material  as  a 
gasoline  substitute  should  not  be  given  up 
altogether  and  a  committee  report  on  it  has 
been  issued.  Rigid  or  semi-rigid  containers 
are  advised.  Great  india  rubber  cloth  bags 
were  often  used  hitherto,  carried  on  the  tops 
of  the  tonneau  hood.  It  fa  recommended 
that  existing  facilities  for  the  use  of  gas 
should  not  be  abandoned.  The  cost  of  com- 
pression alone  on  each  thousand  feet  repre- 
sents about  fourteen  cents  per  gallon  of  the 
gasoline  it  replaces.  The  treatment  of  this 
subject  brings  forcibly  before  us  what  the 
scarcity  of  gasoline  in  England  meant;  even 
now  they  are  not  prepared  to  put  the  in- 
convenient and  expensive  gas  fuel  into  the 
discard. 


A  registering  compass  for  ships  fa  a  very 
old  idea,  but  now  comes  a  compass  with  a 
mirror  mounted  on  the  compass  card,  and 
with  a  selenium  cell,  which  can  be  set  so 
as  to  receive  the  reflection  from  the  mirror, 
a  lamp  being  provided  for  the  purpose  of 
giving  light  to  affect  the  conductivity  of 
the  selenium.  As  long  as  the  light  shines 
on  the  selenium  nothing  happens,  but  as 
soon  as  the  ship  fa  allowed  to  diverge  from 
her  course,  the  mirror  fa  turned,  by  the  ac- 
tion of  the  magnetic  needle,  the  ray  of  light 
fa  deflected,  the  selenium  changes  its  re- 
sistance and  an  alarm  bell  rings.  The  selen- 
ium cell  fa  in  circuit  with  a  battery,  and 
this  rings  the  bell. 

A  very  old  idea  has  been  brought  forward 
in  the  journal  of  the  Royal  Society  of  Eng- 
land. It  is  to  the  effect  that  windmills  may 
be  used  to  charge  storage  batteries.  This 
was  done  in  this  country,  in  at  feast  one 
instance,  many  years  ago.  The  author  of 
the  paper  in  question  favors  small  windmills, 
as  more  economical  of  construction.  He 


The  famous  Sudbury,  Canada,  copper  and 
nickel  ores  have  been  found  to  contain 
palladium  and  platinum,  the  former  one  pre- 
dominating. In  general,  it  appears,  all  sul- 
phide copper  ores  contain  metals  of  the 
platinum  group,  and  a  considerable  amount 
is  now  recovered.  The  Canada  Copper  Co. 
reports  in  a  ton  of  matte,  the  following 
quantities  of  the  precious  metals:  gold— 
.05  ounce;  silver — 1.75  ounce;  platinum — .10 
ounce;  palladium — .15  ounce. 


An  ingenious  and  very  obvious  way  to  get 
rid  of  the  shine  of  the  surface  of  some 
silver  trophy  cups,  which  were  to  be  photo- 
graphed, and  which  gave  only  a  blur  when 
taken  directly  as  they  were,  consisted  in 
filling  them  with  ice  water.  This  produced 
the  usual  deposit  of  drops  of  water  on  their 
surface  and  they  photographed  perfectly. 
It  fa  said  that  one  of  the  most  famous  cups 
in  the  world,  the  American  Cup,  won  by  the 
old  yacht  "America"  has  no  bottom,  so  this 
method  wouldn't  work  in  its  case. 
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A-34  Inch  Spread  Monoplane  Model 

By  H.  C.  Ellis 


BEFORE  attempting  to  construct 
this  model,  study  the  drawings 
carefully.  This  machine  should 
not  weight  over  six  ounces  when  com- 
pleted if  care  is  taken  in  the  construc- 
tion. This  model  has  proven  to  be  a 
fast  and  stable  flyer  and  will  with- 
stand rough  usage.  Before  taking  up 
the  construction  of  this  model  it  is  ad- 
visable for  the  reader  to  ob- 
tain the  following:  A  small 
drill  holder,  one  or  more 
No.  61  drills,  a  sharp 
knife,  a  small  hammer,  a 
package  of  small  nails  Y\ 
long  known  as  brads  and 
a  medium  size  can  of  Le 
Page's  glue. 


Aluminum  disc  wheels  2" 
are  used. 


in  diameter 


Tail  Skid  and  Motor  Stick 
The  tail  skid  is  of  %"  square  spruce 
cut  to  the  size  shown  and  fastened  to 
the  fuselage.  The  motor  stick  is  of 
spruce  5-16"  square.  This  is  fastened 
in  the  fuselage  at  two  points  only,  that 


Fuselage 
The  Fuselage  is  built  up 
of  square  spruce.  Ob- 
tain a  board  large  enough 
to  enable  you  to  lay  out  full 
size  the  outline  of  the  fuse- 
lage, stablizers,  elevators 
and  rudder.  Care  must 
be  taken  so  as  to  make  the 
curves  exact.  Now  place 
along  the  lines  of  the  layout  headless 
nails,  any  size  will  do  to  hold  the  mater- 
ial in  place  while  it  is  drying.  Boil  the 
longerons  of  the  fuselage  and  the  strips 
that  form  the  edges  of  the  stablizers, 
elevators  and  rudder  in  water  at  least 
half  an  hour.  Then  place  the  moist 
strips  in  the  molding  frame  and  allow 
to  dry  at  least  twenty-four  hours.  In 
the  mean  time  the  fuselage  struts  may 
be  cut  to  size  shown  on  the  drawing. 
After  the  longerons  are  thoroughly  dry 
mark  off  the  positions  for 
the  fuselage  struts.  Using 
the  No.  61  drill,  bore  holes 
in  the  longerons  of  the 
fuselage  at  the  points  where 
the  struts  are  to  be  placed. 
Place  a  little  glue  on  each 
end  of  the  struts  and  by 
using  the  small  hammer  and 
nails  'fasten  them  in  posi- 
tion to  the  longerons  mem- 
bers. Care  should  be  taken 
so  as  to  avoid  splitting  the 
wood. 

Th^radiator  is  of  1-16" 
spruce  shaped  as  shown  in 
the  drawing  and  is  fastened 
to  the  fuselage  with  nails 
and  glue.  The  landing 
gear  is  of  %"  reed  bent  to 
the  shape  shown  by  passing  over  a  gas 
or  candle  flame.  It  is  then  bound  to 
the  fuselage  with  thread  and  glued. 
The  axle  is  a  piece  of  steel  rod  cut 
to  the  length  shown  and  bound  with 
thread  to  the  landing  gear  and  glued. 


This  flying  monoplane  model  has  speed  and  graceful  lines 


is,  it  is  bound  with  thread  and  glued  to 
the  first  and  second  fuselage  struts. 
Before  placing  same  in  the  fuselage 
attach  propeller  hanger,  motor  hook  and 
propeller  shaft  as  shown  in  the  drawing. 

Propeller  Shaft  and  Motor  Hook 
The  propeller  is  made  of  poplar  or 
white  pine,  12"  in  diameter  and  is 
medium  pitch.  If  the  builder  is  not 
experienced  in  carving  propellers  it  is 
best  to  purchase  same  from  a  model, 


Plan  view  of  monoplane  model  that  weighs  less  than  six  ounces 


supply  house  as  this  is  the  most  diffi- 
cult part  of  the  model  to  make.  The 
porpeller  is  attached  to  a  1-16"  plain 
bearing  propeller  shaft  as  ball  bearing 
shafts  do  not  always  give  satisfaction, 
especially  if  not  properly  installed. 


The  propeller  hanger  is  made  from 
aluminum  1-16"  thick  and  is  bent  to 
the  form  shown  in  drawing.  The 
motor  hook  is  bent  from  a  1-16"  steel 
rod  to  the  shape  shown. 

Turtle  Deck  Formers 
Make  the  turtle  deck  formers  to  the 
size  indicated  and  fasten  in  place  to 
the  fuselage  in  the  position 
shown,  by  glueing  and  drill 
a  hole  with  No.  61  drill, 
place  a  small  brad  in  it  for 
extra  strength.  These  form- 
ers are  cut  from  1-16"  spruce. 
Motors 
Seventeen  feet  of  flat 
rubber  is  required  for  the 
motive  power.  This  should 
be  looped   into   14  even 
strands.    Place  one  end  in 
the  propeller  hook  and  the 
other  in  the  motor  hook,  be- 
fore the  fuselage  is  covered 
with  the  paper. 

Main  Planes 
The  ribs  are  cut  from 
spruce  1-16"  thick.  The  rib 
should  be  laid  out  full  size,  as  it  is  re- 
duced in  the  drawing.  Care  must  be 
taken  when  cutting  these  ribs  out  to  be 
sure  and  have  them  all  the  exact  size 
and  all  holes  for  the  wing  beams,  which 
are  dowels  must  be  in  line.  As. 
there  is  a  number  of  ribs  to  be  made, 
a  metal  pattern  or  template  may  be  cut 
and  drilled  to  act  as  a  jig  to  insure  uni- 
formity in  ribs.  After  the  ribs  are 
placed  on  the  wing  beams  and  are  prop- 
erly spaced  according  to  the  drawing 
they  are  glued  and  allowed 
to  dry.  After  the  glue  is 
dry  the  edges,  which  are 
reed,  are  put  on.  This 
is  done  by  tying  the  reed 
back  over  the  wing  beams 
with  strong  thread  and 
glueing  the  reed  to  the  ribs. 
The  wing  tips  are  bent  to 
the  shape  shown  by  bend- 
ing only  after  heating  by 
passing  them  over  a  gas  or 
candle  flame.  Care  should 
be  taken  so  as  to  make  all 
the  tips  the  same  shape. 
Y%  Aluminum  tubing  is 
used  for  the  wing  beam 
sockets  so  as  to  permit  the 
builder  to  dismantle  the 
model  easily.  If  unable  to 
obtain  aluminum  tubing,  brass  or  cop- 
per may  be  used.  Two  pieces  of  the 
tubing  are  required,  cut  to  the  length 
and  attached  to  the  fuselage  at  the 
points  shown  by  the  wing  spars  on  the 
side  view  by  binding  and  glueing. 
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Stabilizers,  rudder  and  elevators. 

The  stabilizers,  elevators  and  rudder 
are  made  of  Y%  reed  for  the  edging  and 
%"  square  spruce  for  the  filling  in 
pieces.  The  elevators  can  be  made  in, 
one  piece  with  the  stabilizer  if  desired 
as  they  are  not  movable  after  they  are 
attached  to  the  fuselage. 

Covering  and  Doping. 

Bamboo  paper  is  used  for  covering 
the  main  planes,  fuselage  and  con- 
trols. Cover  the  bottom  first  and  allow 
to  dry.  After  it  is  dry  the  extending 
edges  may  be  trimmed  off  close  to  the 
reed  edges.  Then  cover  the  top  side. 
Care  must  be  taken  to  have  the  paper 
lay  even  and  without  wrinkles.  Both 
sides  of  the  elevators,  stabilizers  and 
rudder  are  covered  in  this  manner. 
After  the  covering  is  completed  and 
the  glue  is  perfectly  dry,  the  dope  is 
applied.  This  is  best  applied  with  a 
soft  brush  as  a  stiff  brush  is  liable  to 
puncture  the  paper  covering.  This 
dope  can  be  purchased  from  any  model 
supply  house.  Four  ounces  is  required 
to  dope  the  covering  properly.  Apply 
the  dope  evenly — then  place  away  to 
dry. 

Assembling  and  Flying. 

After  the  covering  is  thoroughly 
dry,  the  model  may  be  assembled.  If 
the  elevator  and  stabilizers  are  made 
separately  they  may  be  joined  together 
by  drilling  holes  through  the  edges  of 
same  with  a  No.  61  drill  and  then 
joining  them  with  fine  wire.  The  rud- 
der is  attached  to  the  rudder  post  in 
the  same  way.  The  extending  ends  of 
the  wing  beams  are  inserted  in  the  alu- 
minum sleeves  forming  part  of  the  fuse- 
lage. The  propeller  is  placed  on  the 
shaft  so  that  the  entering  edge  cuts  the 
air  first 

After  the  model  is  completed  and  as- 
sembled choose  a  field  free  from  trees. 
Wind  the  propeller  about  75  turns, 
grasp  the  model  at  a  point  in  the  mid- 
dle of  the  fuselage  holding  the  propel- 
ler from  turning  with  the  left  hand. 
Launch  gently  forward  from  you  in  a 
level  line  at  the  same  time  releasing  the 
propeller.  Do  not  attempt  to  fly  this 
model  in  a  strong  wind  as  the  wind  is 
liable  to  force  it  to  the  ground  and  it 
may  be  broken.  To  fly  this  model 
from  the  ground  choose  a  hard  and  lev- 
el surface.  Wind  the  propeller  175 
times,  then  place  model  on  the  ground 
and  it  will  rise  and  make  a  graceful 
flight,  but  not  as  long  a  flight  as  when 
hand  launched 


good  test  for  belting.  A  piece  is  cut 
off  and  immersed  in  the  liquid  for 
sufficient  time  to  determine  the  action 
of  the  vinegar  on  the  leather. 


SIMPLE  TEST  FOR  BELTING 
Strong  vinegar  will  not  affect  belts 
of  good  quality  except  to  darken  the 
leather  slightly,  but  if  they  are  of  poor 
quality,  their  fibres  will  swell  and  be- 
come gelatinous,  so  that  this  forms  a 


Robert  Jares,  a  Chicago  model  enthusiast, 
has  buili  a  model  biplane  flier  that  will  fly 
130  feet  m  20  seconds 

TREATMENT  OF  BOILER  FEED 
WATER 

IT  is  surprising,  considering  the  im- 
portance of  procuring  a  satisfactory 
softened  water  for  boiler  feeding 
purposes,  that,  except  for  certain  special 
methods  for  producing  small  quantities 
of  softened  cold  water,  there  have  been 
no  changes  in  the  chemical  methods  em- 
ployed for  more  than  fifty  years.  Hy- 
drate of  lime,  in  the  form  of  lime  water 
or  milk  of  lime,  still  remains  the  most 
economical  and  practicable  means  for 
neutralizing  acids,  absorbing  carbon 
dioxide  and  converting  bicarbonates  to 
carbonates  or  hydrates.  Soda  ash  is 
the  usual  substance  for  converting  sul- 
phates, chlorides  and  nitrates  to  car- 
bonates. 

Where  the  respective  amounts  of  car- 
bonates and  sulphates  are  in  high  pro- 
portion, a  single  substance,  sodium  hy- 
drate, may  be  employed  both  for  abso- 
lutely carbon  dioxide  and  for  trans- 
forming sulphates  and  chlorides.  Other 
methods  for  producing  non-scale  form- 
ing water  are,  of  course,  distillation, 
the  expense  of  which  is  prohibitive  ex- 
cept in  marine  applications  where  sea 
water  is  the  only  possible  source,  and 
the  use  of  so-called  Zeolites  on  which 
the  Germutite  system  is  based.  Zeolites 
are  suitable  only  for  correcting  perma- 
nent hardness,  they  introduce  into  the 
treated  water,  sodium  carbonate  in 
quantities  proportional  to  the  amount 
of  lime  and  magnesium  carbonates  re- 
moved. For  this  reason,  they  are  not 
suitable  for  softening  water  for  boiler 
feed  purposes.  While  the  chemical  re- 
agents used  for  softening  water  are 
limited  chiefly  by  the  availability  and 


cheapness  of  certain  substances,  the  en- 
gineering methods  and  appliances  by 
means  of  which  the  softening  process  is 
carried  out  have  undergone  a  radical 
evolution  even  during  the  last  year  or 
so,  so  that  their  efficiency  has  been  in- 
creased considerably.  These  improve- 
ments have  to  do  principally  with  the 
correct  use  of  heat  for  hastening  or  ac- 
celerating the  chemical  reaction  and  the 
perfection  of  means  by  which  the  chem- 
ical reagents  are  fed  more  accurately, 
the  labor  of  handling  chemicals  and  re- 
moving precipitates  from  the  apparatus 
being  thus  greatly  lessened. 


FINISHING  WOOD 
To  finish  wooden  handles,  gun  stocks 
and  similar  articles  of  wood  and  at 
the  same  time  to  preserve  them,  soak 
the  articles  in  linseed  oil  for  a  week  ot 
so  and  then  give  them  an  occasional 
rubbing  at  intervals  of  a  day  or  two 
until  the  desired  polish  is  obtained. 
This  preserves  the  wood  and  gives  a 
natural  finish  that  many  consider  great- 
ly superior  to  the  usual  artificial  fin- 
ishes and  colorings. 

WOOD  FOR  A  RIGID  AIRSHIP 
HULL 

A  well-known  British  firm  of  aircraft 
constructors  has  taken  out  a  patent  for 
a  new  design  of  rigid  airship  hull.  A 
gas-tight  shell  is  to  be  made  up  of  sev- 
eral layers  of  wood  veneer  with  fabric 
layers  between,  the  whole  cemented  and 
stitched  with  fine  copper  wire,  and  with 
interior  longitudinal  and  transverse 
bracing.  The  outer  shell  is  intended 
to  give  the  structure  its  chief  strength 
and  also  acts  as  gas  container.  All  the 
machinery  and  crew  are  carried  inside 
the  hull,  there  being  no  outside  projec- 
tions except  the  necessary  fins  and  rud- 
ders for  navigation  which  will  mean  a 
greatly  lessened  air  resistance. 

Another  valuable  feature  claimed  is 
that  such  a  hull  is  unsinkable  and 
therefore  safe  for  ocean  traffic.  In  the 
relation  of  weight  to  strength  and  carry- 
ing capacity,  it  offers  material  advan- 
tages over  former  methods  of  airplane 
construction.  Models  have  been  made 
but  there  is  no  record  of  full  size  craft 
being  built  to  date  so  until  the  merits 
of  the  new  system  of  construction  has 
been  proved  by  actual  experience,  one 
can  only  accept  the  report  as  one  of 
general  interest  rather  than  practical 
value.  

Squeaking  in  the  brakes  when  ap- 
plied is  generally  due  to  mud  that  has 
become  imbedded  in  the  lining  and  is 
forced  against  the  drum  when  the 
brakes  are  operated.  Sometimes  this 
dirt  may  be  washed  out  with  kerosene, 
but  if  it  is  so  firmly  ground  in  that  it 
refuses  to  come  out,  a  little  rosin  mixed 
with  castor  oil  and  applied  to  the  bands 
is  recommended  as  a  cure  for  the 
trouble. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  February 


309 


Electric  Lantern  That  Lights 
When  Lifted  by  Handle 

THE  electric  lantern  shown  in  the 
sketch  automatically  lights  itself 
when  it  is  lifted  by  the  handle,  unless 
the  thumbscrew  is  set  to  secure  steady 
light  in  any  position.  One  side  of  the 
handle  is  soldered  to  a  metal  clamp 
fastened  around  the  battery  about  an 
inch  from  the  top.  The  other  end  is 
soldered  to  a  strip  of  springy  sheet 
brass  in.  wide  and  2^4  ins.  long.  A 
small  bulb  is  soldered  into  a  hole  at  the 
other  end  of  the  brass  strip.  A  piece 
of  springy  brass  strip  in.  wide  is 
bent  as  shown  in  the  sketch  and  screwed 
under  the  zinc  binding  post  of  the  bat- 
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tery,  and  then  fastened  to  the  brass 
strip  which  holds  the  lamp  by  a  small 
bolt  and  nut  The  lower  end  of  the 
brass  strip  is  drilled  and  threaded  to 
take  a  thumbscrew.  When  the  lantern 
is  lifted,  the  strain  on  the  handle  pulls 
against  the  brass  spring,  and  forces 
the  center  of  the  lamp  base  into  con- 
tact with  the  carbon  pole  of  the  battery. 
As  long  as  the  lantern  is  carried  or 
hung  up  by  the  handle  it  will  stay  lit, 
but  when  put  down,  the  spring  forces 
the  lamp  out  of  contact.  If  the  lantern 
is  to  remain  lit,  whether  put  down  or 
held,  the  thumbscrew  should  be  screwed 
till  it  comes  in  contact  with  the  brass 
strip  that  holds  the  lamp. 


Fine  Jewelers'  Rouge 

SATURATE  a  solution  of  sulphate 
of  iron  (green  vitriol)  with  a  solu- 
tion of  oxalic  acid.  Filter  and  dry  the 
resulting  precipitate  of  pale-yellow  oxa- 
late of  iron;  place  it  in  an  iron  dish 
and  expose  it  to  a  moderate  heat,  where- 
by the  oxalic  add  will  be  decomposed 
and  expelled,  and  a  pure  sesquioxide 
of  iron  will  be  left.  This  is  very  fine 
and  can  be  used  for  producing  a  very 
brilliant  polish  upon  the  finest  jewel- 
ers' work. 


Who's  Who  In  The 
A.  S.  E.  E. 


Cesario  Tierra 


Mr.  Cesario  Tierra,  who  is  an  active 
member  of  the  American  Society  of  Ex- 
perimental Engineers,  was  born  in 
Altimonon,  Tay,  Philippine  Islands, 
twenty-eight  years  ago.  He  arrived  in 
America  during  the  year  1910.  Upon 
reaching  America,  he  immediately  took 
advantage  of  its  educational  opportu- 
nities by  entering  a  high  school  in  Cali- 
fornia. He  later  attended  the  National 
University  in  St.  Louis  and  in  1916  en- 
tered Lewis  Institute,  taking  a  course 
in  mechanical  engineering. 

When  the  United  States  entered  the 
war,  Mr.  Tierra  was  connected  with  the 
R.  &  V.  Engineering  Co.,  East  Moline, 


111.  This  company  was  engaged  in  the 
construction  of  eight-inch  shells  and 
naval  guns.  Mr.  Tierra  was  engaged  as 
a  tool  maker  with  this  company.  From 
the  above  company  Mr.  Tierra  went  to 
the  L.  Wolfe  Mfg.  Co.  in  Chicago,  111. 
He  was  also  employed  by  this  company 
as  a  tool  maker.  While  being  employed 
as  a  mechanical  draughtsman  at  the 
Montague  Works,  Mr.  Tierra  invented 
an  auto-condenser  compressor.  The 
claims  for  a  patent  are  now  before  the 
Commissioner  of  Patents,  Washington, 
D.  C.  Mr.  Tierra  is  now  employed  by 
the  Nordyke  and  Marmon  Co.,  Indian- 
apolis, Ind.,  as  tool  designer. 


Ideas! 

Have  you  an  idea  which  you  think 
would  be  valuable  for  the  American  So- 
ciety of  Experimental  Engineers?  If 
you  have,  please  send  it  in  to  the  So- 
ciety and  if  it  is  feasible  it  will  be 
brought  before  the  Board  of  Directors 
at  their  next  regular  meeting.  Ideas 
relative  to  the  Society  and  its  general 
welfare  are  particularly  welcome  and 
every  member  is  urged  to  send  any  idea 
he  has  in  for  attention.  Ideas  con- 
cerning a  method  of  increasing  the  use- 
fulness of  the  organization  without  a 
great  outlay  of  money  are  especially 
welcome.  The  Society  has  but  one  real 
aim — to  give  maximum  assistance  to  its 
membership  in  their  experimental  work 
and  study.  - 

What  Are  You  Doing  In  Your 
Laboratory? 
Are  you  making  some  interesting  ex- 
periments in  your  laboratory  that  you 
think  the  other  members  of  the  Society 
would  like  to  learn  about?  Well,  why 
in  thunder  don't  you  write  them  up  and 
send  them  in  for  publication  in  the 
Bulletin? 

.  Oftentimes  experimenters  wander  in- 
to the  offices  of  the  Society  and  tell  us 
of  some  interesting  experiments  they 
have  made  or  of  some  device  they  have 
constructed.  Yet  it  never  occurs  to 
them  that  this  is  just  the  kind  of  ma- 
terial that  we  are  desirous  of  obtaining 
for  publication  in  the  Bulletin.  Fur- 
thermore, that  it  is  just  exactly  the  kind 
of  "dope"  that  their  fellow  members 
would  be  interested  in.  We  feel  pretty 
strongly  about  this  and  we  earnestly 
hope  that  this  little  protest  will  do 
some  good. 

The  A.  S.  E.  E.  and  Inventions 
It  is  only  natural  that  the  American 
Society  of  Experimental  Engineers 
should  encourage  invention.  In  fact, 
approximately  9%  of  its  members  have 
obtained  patents  in  the  past  How 
many  unpatented  inventions  have  been 
evolved  we  have  no  means  of  telling. 

What  is  the  best  way  the  Society  can 
encourage  invention?  When  the  mem- 
bership becomes  larger  than  it  is  at  the 
present  writing,  and  a  great  many  dif- 
ferent inventions  will  be  patented  dur- 
ing the  year  by  the  members,  the  A.  S. 
E.  E.  will  give  a  medal  to  the  originator 
of  the  invention  possessing  most  merit 
It  would  seem  that  this  is  practical. 
This  is  just  another  one  of  those  things 
that  can  be  done  when  the  Society  grows 
larger. 

If  any  members  have  brought  out 
any  inventions  recently,  we  would  be 
very  glad  to  receive  the  details  for  pub- 
lication in  the  Bulletin. 
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RADIO 

TELEPHONE  AND 
TELEGRAPH  APPARATUS 


The  Construction  of  a  Radio  Frequency 

Transformer 

A  New  Field  of  Experimenting  is  Open  to  Those 
Who  Work  With  Radio  Frequency  Amplification 


RADIO  experimenters  have  been 
slow  to  take  up  experimenting 
.  with  radio  frequency'  amplifica- 
tion, although  it  has  been  used  commer- 
cially for  more  than  two  years.  The  rea- 
son is  probably  found  in  the  fact  that 
nothing  has  been  written,  in  the  wire- 
less publications,  on  the  construction  of 
high  frequency  transformers. 

This  article  is  confined  to  the  details 
of  a  transformer  with  which  prelimi- 
nary work  can  be  done.  Data  and  cir- 
cuits will  be  given  in  the  coming  issues 
of  Everyday  Engineering. 

What  the  Radio  Frequency  Trans- 
former Does 

In  an  audio  frequency  amplifier,  the 
incoming  oscillations  are  first  detected, 
and  the  low  frequency  currents  are 
amplied  in  the  succeeding  stages. 
Therefore,  in  a  set  comprising  a  de- 
tector and  three-step  amplifier,  signals 
can  be  heard  by  inserting  a  pair  of  tele- 
phones in  the  plate  circuit  of  the  de- 
.tector  or  any  of  the  amplifier  tubes. 

On  the  other  hand,  a  radio  frequency 
amplifier  may  have  three  steps  of  am- 
plification and  then  a  detector.  Signals 
can  be  heard  only  in  the  plate  circuit  of 
the  detector,  for  radio  frequency  cur- 
rents are  flowing  in  the  amplifier  tubes. 

It  has  been  found  that  signals  below 
a  certain  strength  cannot  be  made  aud- 
ible by  any  number  of  audio  frequency 
amplifiers.  The  radio  frequency  cur- 
rents, however,  can  be  amplified  to  the 
required  strength,  at  which  point  they 
will  operate  a  detector  and,  if  desired, 
audio  frequency  amplifiers. 

There  is  one  disadvantage  in  the  use 
of  radio  frequency  circuits.  That  is, 
radio  frequency  currents  flow  in  the 
plate  circuits  through  the  transformer. 
There  is  a  resonance  effect  due  to  the 
inductance  of  the  transformer  and  the 
capacity  between  the  plate  and  the  fila- 
ment of  the  tube.  Consequently,  the 
best  results  are  obtained  near  the  reso- 
nant frequency,  although  the  resonance 
point  is  not  sharp.  This  particular 
transformer,  with  the  regular  De  For- 


est-Marconi VT,  operates  from  about 
1,000  to  5,000  meters. 

Design  Features 
The  first  radio  frequency  transform- 
ers were  made  with  air  cores,  the  preva- 
lent belief  being  that  the  losses  in  an 
iron  core  would  be  prohibitive  at  high 
frequencies.  As  a  matter  of  fact,  this 
proved  to  be  untrue.  Moreover,  the  dis- 
tortion of  telephone  signals  is  less  with 
an  iron  core  transformer  than  with  the 
air  core  type.  At  the  beginning,  silicon 
steel  0.0015  in.  thick  was  considered 
necessary  for  the  laminations.  Steel 
of  such  a  thickness  is  practically  im- 
possible to  obtain,  particularly  in  any 
quantity.  Now,  laminations  up  to  0.01 
in.  in  thickness  are  used  on  some  trans- 
formers. 

The  greatest  difficulty  is  in  the  de- 
sign of  the  transformer.  First  of  all, 
following  the  present  methods,  a  par- 
ticular wavelength,  at  which  the  ampli- 
fier will  operate  at  maximum  efficiency, 
is  chosen.  With  the  capacity  of  the 
tube  the  primary  of  the  transformer 
must  form  a  resonant  circuit,  one  in 
which  the  natural  period  will  be  that 
of  the  signals  received.  Next,  at  that 
frequency,  the  secondary  impedance 
must  equal  that  of  the  tube.  If  3,000 
meters  is  taken  as  the  optimun  wave- 
length, with  a  corresponding  frequency 
of  100,000  cycles,  at  4,000  meters  the 
plate  circuit  will  not  be  in  resonance, 
and  the  resultant  frequency  of  75,000 
cycles  will  give  a  lower  secondary  im- 
pedance. 

Thus  it  can  be  seen  that  the  design 
of  a  radio  frequency  transformer,  at  the 
present  stage  of  development,  is  no  easy 
matter.  Variations  in  the  steel  further 
complicate  matters  so  that,  when  the 
transformer  is  completed  it  may  not 
do  what  was  expected  of  it  after  all. 

It  is  not  proposed  in  this  article  to 
give  absolutely  accurate  details  which 
will  produce  a  given  result — that  would 
be  out  of  the  question,  considering  the 
variations  which  experimenters  are 
bound  to  put  into  their  own  construc- 


tion. However,  a  working  basis  is  pro- 
vided which  will  lead  to  new  ideas  and 
developments. 

Core  Laminations 
Silicon  steel  for  the  core  can  be  from 
0.002  to  0.008  in.  thick,  preferably  of 
the  smaller  size.  Enough  is  needed  to 
make  a  pile  }i  in.  thick.  Before  the 
steel  is  cut  a  template  should  be  made 
of  brass  or  steel,  the  exact  size  of  the 
laminations,  as  shown  in  the  detail 
drawing.  Then,  when  the  core  pieces 
have  been  cut  with  snips  to  the  approxi- 
mate size,  they  should  be  clamped  to 
the  template  and  filed  accurately.  The 
dimensions  of  the  two  halves  of  the  core 
are  identical.  There  is  an  air  gap  be- 
tween the  parts  when  they  are  put  to- 
gether. 

Four  bakelite  strips,  marked  A,  are 
used  to  hold  the  laminations  together. 
Before  they  are  assembled  on  these 
strips,  one-half  of  the  laminations  must 
be  dipped  in  japan  or  varnish  and  hung 
on  wires  to  dry.  Then  the  plain  and 
japanned  laminations  are  put  together 
alternately.  This  should  make  a  total 
thickness,  when  the  core  is  completed, 
of  7/16  in. 

At  this  point  mounting  legs  should 
be  cut  from  a  brass  strip  £fj  in.  wide  by 
1/16  in.  thick. 

Coil  Mounting  Assembly 
A  cardboard  form  (Fig.  2),  C,  is  first 
made  to  go  over  the  center  part  of  the 
core.  This  supports  two  washers,  E, 
over  which  a  larger  paper  tube,  D,  is 
placed.  The  progressive  assembly  in 
Fig.  2  shows  that  another  set  of  wash- 
ers, B,  are  put  over  the  outer  tube. 
These  washers  carry  the  binding  posts 
of  the  primary  and  secondary  windings. 

The  tube  C  is  made  on  a  wooden 
mandrel  13/16  in.  square.  Bond  paper 
about  8  in.  wide  is  wrapped  around  it 
and  varnished  at  the  center  part  with 
Valspar.  Enough  sheets  are  used  to 
make  the  tube  about  3/64  in.  thick. 
When  completed  the  paper  should  be 
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Fig.  2.  Progressive  steps  m  assembling  the  cores  and  end  pieces  which  support  the 


wrapped  with  string  and  the  whole  out- 
fit put  in  a  warm  oven  to  dry. 

Wide  paper  is  called  for  here  be- 
cause, if  the  Valspar  leaks  out  at  the 
edges,  it  will  cause  the  paper  to  stick  to 
the  mandrel,  making  its  removal  im- 
possible. After  the  drying  process  the 
tube  should  be  cut  to  length  before  it 
is  taken  from  the  mandrel. 

The  end  washers  may  be  cut  with  a 
sharp  knife  from  heavy  cardboard  to 
the  dimensions  given  in  Fig.  1.  If 
cardboard  of  sufficient  thickness  can- 
not be  obtained,  several  layers  can  be 
glued  together  and  dried  under  pres- 
sure. 

A  larger  mandrel  must  be  made  for 
the  tube  D,  which  carries  the  winding. 
This  should  be  treated  as  explained  in 
the  first  part  of  this  section. 

Primary  and  Secondary  Winding 
The  assembled  view  in  Fig.  1  shows 
the  primary  and  secondary  winding  on 


the  tube  D.  Two  sections  are  used  for 
the  secondary,  with  the  primary  at  the 
center.  In  the  matter  of  winding  the 
radio  frequency  transformer  is  much 
simpler  than  the  audio  frequency  type. 

First,  the  secondary  coils  are  wound, 
each  section  having  90  turns  of  No. 
40  single  silk  covered  wire.  The  wind- 
ing is  of  the  ordinary  sort  secured  with 
Valspar.  Connections  between  the  sec- 
tions should  be  made  inside  the  tube, 
and  the  wires  soldered  to  make  a  per- 
fect connection.  Be  sure  that  both 
parts  of  the  coil  are  wound  in  the  same 
directions,  so  that  they  will  be  equiva- 
lent to  a  continuous  winding. 

The  primary  requires  105  turns,  also 
of  No.  40  single  silk  covered  wire. 
When  the  coils  are  completed,  they 
should  be  covered  with  Valspar  and 
baked  dry  in  a  warm — not  hot — oven. 

Leads  can  be  brought  from  the  coils 
directly  to  the  binding  posts,  or  pig- 
tails, secured  to  the  tube,  can  be  used 


primary  and  secondary  winding 

instead.  The  latter  methods  insures 
their  permanence. 

The  beginning  of  the  secondary 
should  be  brought  to  a  terminal  marked 
Sg,  and  the  corresponding  end  of  the 
primary  to  a  terminal  marked  Pp. 
Thus,  the  Pp  end  will  go  to  the  plate 
of  the  first  radio  frequency  audion,  and 
the  Sg  end  of  the  secondary  will  be 
connected  to  the  grid  of  the  next  tube. 

Assembly. 
When  the  parts  are  ready,  the  tubes 
and  end  pieces  should  be  assembled  as 
shown  in  Fig.  2.  An  application  of 
Valspar  will  keep  the  parts  in  place. 
Then  the  coil  system  is  put  on  the 
core,  and  the  end  plates  tightened  until 
the  laminations  are  clamped  closely. 
If  the  coil  mounting  is  not  tight  on  the 
core,  put  a  little  Valspar  on  it  and  put 
it  away  to  dry  out.  This  varnish  is 
better  than  glue  for  holding  light  parts, 
for  once  dry,  it  does  not  soften. 


A  Loud  Speaker 

SURPRISING  amplification  can  be 
obtained  with  the  device  described 
in  this  article,  though  it  is  not  intended 
to  compete  with  expensive  manufac- 
tured types.  The  loud  speaker  consists 
of  a  large  box  of  thin  wood,  such  as  a 
cigar  box.  A  regular  2,000  or  3,000 
ohm  receiver  is  secured  at  the  center  of 
the  bottom,  in  such  a  way  that  the 
diaphragm  faces  upward. 

Directly  above  the  telephone  receiver 
a  hole  is  cut  in  the  box  and  a  small 
brass  or  tin  horn  fitted  into  it.  The 
telephone  is,  of  course,  connected  into 
the  radio  set  in  the  usual  part  of  the 
circuit 

When  the  telephone  is  actuated  by 
the  incoming  signals,  the  box  acts  as  a 
resonator,  and  the  signals  are  conducted 


out  by  the  hom.  Signals  of  ordinary 
strength  can  be  heard  several  feet  from 
the  loud  speaker. 

Cleaning  Audion  Contacts 

The  pins  of  an  audion  base  must  be 
cleaned  periodically,  as  well  as  the  con- 
tacts on  the  socket.  There  is  a  tend- 
ency for  these  parts  to  become  oxidized, 
with  the  result  that  the  resistance  at  the 
contacts  becomes  high. 

Handling  Detector  Crystals 

THOSE  amateurs  who  are  not  for- 
tunate enough  to  possess  an  audion 
detector  should  try  to  get  the  best  re- 
sults possible  from  their  crystal  de- 
tector.   Few  know  how  to  do  this. 


The  first  thing  to  observe  about  the 
proper  use  of  crystals  is  to  see  that  their 
surfaces  are  kept  absolutely  clean.  The 
experimenter  cannot  hope  to  do  this 
by  continuously  handling  them,  as  this 
will  deposit  a  thin  film  of  greasy  mat- 
ter from  the  fingers  which  will  greatly 
interfere  with  the  efficient  action  of 
the  crystal  through  its  high  resistance. 
To  keep  crystals  in  a  sensitive  con- 
dition they  should  be  handled  with  a 
small  pair  of  tweezers.  When  the  op- 
erator is  through  with  his  stations  for 
the  day  he  should  remove  the  crystal 
from  die  detector  stand  and  place  it 
in  a  clean  box  where  it  can  be  kept 
free  from  dust  and  dirt.  By  following 
these  simple  rules  the  results  obtain- 
able with  a  galena  detector  will  be 
entirely  satisfactory. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  February 


The  Radio  Department 


DID  you  ever  hear  of  a  "sound- 
meter",  an  instrument  with  a 
pointer  to  indicate  the  strength 
of  a  sound?  Such  an  instrument  has 
been  invented  by  a  New  York  man, 
Mr.  McGall,  although  the  operation  of 
the  device  has  not  been  disclosed  be- 
cause patent  specifications  have  not 
been  filed. 

The  instrument,  outwardly,  is  just  a 
small  wooden  box,  carrying  a  glass  at 
the  top  through  which  the  scale  and 
pointer  can  be  observed.  When  the 
soundmeter  is  put  near  a  buzzer  or 
similar  generator  of  air  vibrations,  the 
pointer  moves  according  to  the  strength 
of  the  sound. 

It  is  unfortunate  that  no  manufac- 
turer has  offered  to  take  up  the  pro- 
duction and  development  of  Mr.  Mc- 
Gall 's  soundmeter,  since  it  promises  to 
be  a  most  interesting  and  useful  in- 
strument. 

MR.  MILLS,  of  the  A.  T.  &  T., 
would  probably  feel  greatly  re- 
lieved if  someone  would  invent  a 
method  for  measuring  audibility.  At 
the  last  meeting  of  the  Institute,  he 
seemed  deeply  moved  in  his  discussion 
of  the  problem.  Unfortunately,  his  was 
a  mole's  eye  view  of  the  subject  rather 
than  the  bird's  eye.  We  can  thank  the 
war  for  drawing  many  of  our  radio 
engineers  from  under  their  theoretical 
bushels  into  the  open  where  their  shin- 
ing candles  could  glow  with  a  practical 
and  useful  light. 

DR.  GOLDSMITH,  at  the  meeting 
referred  to,  spoke  of  the  neces- 
sity for-  considering  the  operators  simul- 
taneously with  the  development  of  new 
equipment  As  he  pointed  out,  the 
operator  is  the  one  who  has  to  use  the 
apparatus,  and  for  that  reason,  it  will 
not  do  to  let  the  radio  art  so  far  out- 
strip the  operators  that  they  will  be 
disgruntled  by  the  new  demands  made 
upon  them.  Since  the  art  must  not  be 
retarded,  the  operators  must  have  the 
additional  instruction  necessary  to  keep 
them  up  with  the  art. 

IT  might  be  well  for  the  experimenters 
to  consider  the  value  of  the  things 
they  are  doing.  Of  course,  each  one 
cannot  make  something  better  than  any- 
one else,  but  each  experimenter  should 
stop  to  think  whether  the  apparatus  and 
experiments  he  is  going  to  make  are 
better  or  more  worth  while  than  any- 
thing before. 

The  construction  of  small  portable 
receivers  seems  to  hold  a  fascination  for 
some.  One  particular  enthusiast  on 
such  work  comes  to  the  Magazine  office 
frequently,  each  time  with  a  new  pocket 
edition.  The  series  up-to-date  num- 
bers ten  or  twelve  kinds  of  small  sets, 
but  they  are  different  only  in  small  de- 


tails. This  man  has  not  yet  learned 
to  design  the  circuits — the  sets  simply 
work  because  almost  anything  will  pro- 
duce signals  from  a  nearby  high  pow- 
ered station.  The  successive  receivers 
represent  no  increase  in  the  knowledge 
or  ability  of  the  builder. 

ANEW  contributor  is  represented  in 
this  issue  of  Everyday,  namely, 
H.  W.  Houk,  of  the  International 
Radio  Company.  Mr.  Houk,  during 
the  war,  was  one  of  the  greatly  envied 
men  whose  ability  won  him  a  place  at 
the  Paris  laboratories  of  the  A.  E.  F. 
His.  article  on  antenna  period  measure- 
ment is  one  of  a  number  which  he  has 
promised  to  give  the  .readers  of  Every- 
day. 

THERE  was  quite  a  flurry  in  the 
radio  field  when,  a  few  months  ago, 
it  was  announced  that  a  static  elimi- 
nator had  been  discovered.  Much  has 
been  written  also,  in  the  less  conserva- 
tive publications,  about  buried  wires 
which  do  away  with  difficulties  from 
static. 

Officials  in  the  Bureau  of  Steam  En- 
gineering, the  men  who  finally  decide 
upon  the  merits  of  such  systems,  draw 
a  distinct  line  between  static  reducers 
and  static  eliminators.  While,  to  be 
sure,  methods  for  reducing  strays  have 
been  worked  out,  the  man  who  has  the 
real  thing  in  static  eliminators  need 
not  fear  that  someone  else  got  there 
first. 

Even  Professor  Pupin,  who  has 
probably  done  more  in  this  direction 
than  any  other  man,  is  willing  to  ad- 
mit that  the  discovery  of  the  copper- 
bound  method  is  still  a  matter  of  fu- 
ture development. 

A FEW  years  ago,  when  there  were 
only  a  few  hundred  ship  and 
shore  radio  stations,  the  supply  of  radio 
operators  kept  up  with  the  demand.  In 
the  past  year  radio  operating  has  taken 
its  place  among  professions,  but  the 
number  of  men  available  has  not  kept 
pace  with  the  increasing  use  of  the 
wireless.  Ship  stations  particularly 
have  gone  up  and  up  in  number.  Land 
stations,  as  soon  as  the  Government  re- 
leases its  control,  will  go  up  all  over 
the  United  States,  while  installations 
in  the  South  American  republics  are 
under  construction,  or  are  being 
planned. 

The  Post  Office,  as  it  increases  its 
facilities  for  the  distribution  of  mail 
by  airplanes,  will  need  more  operators. 
A  survey  of  the  field  shows  that  with 
these  and  other  extensions  in  the  use 
of  wireless,  the  industry  will,  in  the 
next  five  years,  pass  the  most  optimistic 
prophecies  of  five  years  back. 

It  is  interesting  to  note,  in  this  re- 
spect, that  a  new  operators'  correspon- 


dence school  has  been  opened,  offering 
a  course  prepared  by  L.  R.  Krumm, 
chief  radio  inspector,  New  York,  giv- 
ing prospective  operators  the  benefit  of 
his  wide  experience  in  the  most  effec- 
tive methods  for  instructing  and  train- 
ing of  men  for  the  Signal  Corps. 

SPRING  days  will  be  here  soon,  and 
experimenters  will  feel  the  call  of 
out-doors.  No  reason,  though,  for 
leaving  radio  behind.  Articles  planned 
for  next  month  include  the  design  of 
a  portable  set  which  can  be  carried  in 
the  hand,  or  on  the  bicycle.  With 
warmer  weather  there  are  also  field 
tests  with  loop  antennas,  sets  to  be  put 
up  on  the  boat  or  at  the  bungalow. 
Tree  climbing  will  become  more  popu- 
lar, and  higher  antennas  will  go  up. 

We  are  getting  ready  new  articles  to. 
suit  the  season,  as  well  as  those  of  all- 
year-round  interest. 


Radio  Association 

We  wish  to  take  this  opportunity  to- 
call  the  attention  of  every  radio  amateur 
to  the  fact  that  a  club  under  the  name 
of  the  Ravenswood  Radio  Association,, 
formed  a  short  time  ago  in  Chicago,  has. 
now  become  one  of  the  strongest  ama- 
teur radio  organizations  of  its  kind  in 
the  middle  west. 

It  is  composed  entirely  of  commercial 
licensed  operators  and  is  working 
toward  the  raising  of  the  amateur  stand- 
ard and  the  promotion  of  all  legitimate 
work  which  will  benefit  the  amateur. 

It  was  decided  that  any  amateur 
who  was  sufficiently  interested  to  ob- 
tain a  commercial  license  could  qualify 
for  membership  in  the  organization. 
This  will  have  the  effect  of  having 
more  amateur  possessors  of  sufficient 
technical  knowledge  to  put  the  amateur 
radio  work  out  of  the  plaything  class 
to  which  the  average  person  not  inter- 
ested has  assigned  it. 

The  club  has  constructed  an  efficient 
wavemeter  with  which  all  members'  ap- 
paratus will  be  tuned.  Two  of  the 
members  will  be  assigned  to  the  task  of 
tuning  amateur  sets  throughout  the  city 
for  a  slight  fee. 

Weekly  meetings  are  held  at  the  club 
headquarters  on  Tuesdays  at  which  the 
latest  developments  are  discussed  and 
explained  by  either  members  or  some 
radio  expert 

All  amateurs  are  cordially  invited 
to  attend  these  meetings  and  the  Sec- 
retary would  be  pleased  to  hear  from 
all  those  interested  in  this  organization. 

Applications  for  membership  are  still 
open  to  all  those  who  can  qualify  for 
entrance. 

The  Ravenswood  Radio  Associa- 
tion, 

1917  Warner  Avenue,  Chicago,  Illinois. 
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Some  Details  of  a  New  Condenser 


Low  Minimum  Capacity  and  Unusual  Mechanical 
Strength  Are  Outstanding  Features  of  this  Condenser 


WHEN  the  condensers  shown  in 
Fig.  1  were  brought  into  the 
office  of  the  Magazine,  some- 
one suggested  tnat,  if  they  were  really  as 
strong  as  it  was  claimed,  they  should 
stand  two  tests — first,  that  a  man  could 
stand  on  them,  and,  second,  that  they 
should  not  be  injured  when  dropped  at 
an  angle  from  waist  height  in  such  a 
way  as  to  land  on  the  edge  of  the  bot- 
tom end  plate. 

Another  in  the  group  maintained 
that,  while  a  condenser  might  be  spe- 
cially built  to  stand  such  abuse,  no  one 
did  it  because  any  radio  man  with  com- 
mon sense  wouldn't  try  such  things  on 
so  delicate  an  instrument  as  a  variable 
condenser. 

But  the  experimenters'  instincts  pre- 
vailed and  a  condenser  was  put  on  the 
floor.  Then  a  man  weighing  about  one 
hundred  and  fifty  pounds  stood  with 
both  feet  on  the  upper  end  plate.  This 
was  a  more  severe  test  than  it  appears 
to  be  at  first  thought,  because  the  lower 
bearing  extends  below  the  heads  of  the 
screws  which  hold  the  fixed  plates,  so 
that  entire  weight  was  supported  by 
the  bottom  of  the  lower  bearing. 
That  test  showed  no  ill  effects.  The 


plates  were  not  bent,  and  nothing  was 
loosened  or  injured.  Then  the  con- 
denser was  held  four  feet  from  the  floor 
and  dropped  in  such  a  way  that  it 
landed  on  the  edge  of  the  bottom  plate. 
Again  the  instrument  came  through  no 
worse  for  wear. 

The  reason  for  this  unusual  strength 
is  shown  in  Fig.  1,  where  a  0.0005 
type  is  disassembled,  with  a  complete 
0.001  mfd.  condenser  at  the  right.  The 
fixed  plates,  of  1/32-in.  aluminum,  are 
assembled  on  10-32  screws,  which  are 
threaded  into  brass  end  pieces.  In  this 
way  the  fixed  plates  are  assembled  into 
a  complete  unit,  independent  of  the  end 
plates.  This  unit,  with  the  heavy 
plates,  washers,  and  assembly  screws,  is 
of  great  rigidity. 

A  feature  of  the  variable  plates,  not 
found  ordinarily  in  condensers  sup- 
plied for  experimenters,  is  that  they 
are  keyed  to  the  shaft  to  prevent  them 
from  turning  independent  of  the  entire 
unit  Brass  washers  f$  in.  in  diameter 
separate  the  plates.  Large  and  long 
bearing  surfaces  insure  the  perfect 
alignment  of  the  moving  parts. 

The  end  plates  are  3^4  ms.  in  diame- 
ter and       in.  thick.    An  adjustable 


bearing  and  lock  nut  are  fitted  to  the 
lower  plate,  allowing  a  variation  of  the 
tension  and  position  of  the  variable 
plates.  If  the  condenser  is  mounted  on 
a  panel,  the  screws  holding  the  fixed 
plates  to  the  upper  end  plate  can  be 
put  in  from  the  front  of  the  panel,  so 
that  the  upper  plate  will  be  flushed 
against  the  back  of  the  panel. 

Fig.  2  gives  calibration  curves  for  the 
two  sizes.  There  are  29  plates  in  the 
small  size,  and  59  plates  in  the  large 
condenser.  The  reason  for  the  un- 
usually low  minimum  capacity  is  found 
in  the  shape  of  the  plates.  Instead  of 
being  semicircular,  they  occupy  only 
165  degrees  of  a  circle.  Consequently, 
in  the  minimum  position  the  fixed  and 
variable  plates  are  widely  separated. 
This  construction  is  also  responsible 
for  the  perfectly  straight  line  calibra- 
tion right  up  to  the  maximum,  while 
other  condensers  drop  off  at  the  upper 
end. 

It  will  be  seen  that  two  types  have  a 
range  of  0.00001  to  0.00058  mfd.  and 
0.000015  to  0.00115  mfd.  Measure- 
ments of  the  capacity  were  made  as  fol- 
lows, using  a  scale  with  100  degrees 
to  a  semicircle: 


Pig.  1.   The  fixed  and  variable  plates  form  complete  units  of  great  mechanical  strength.  End  plates  of  solid  bakelite  prevent 

losses  even  at  high  frequencies 
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SMALL  SIZE 
Degrees  Capacity 

0    0.000010 

10   0.000023 

20    0.00008S 

30    0.0001  SO 

40    0.000210 

SO   0.000270 

60   0.000335 

70    0.000395 

80    0.000460 

SO   0.000520 


100. 


LARGE  SIZE 
Degrees  Capacity 

0   0.000015 

10   0.000050 

20   0.000170 

30    0.000295 

40  ■   0.000415 

SO   0.000535 

60    0.000660 

70    0.000780 

90   0.000900 

90   0.001025 


0.000585      100   0.001150 


40        90  60 
CONDENSER  SCALE 

Fig.  2.   Calibration  curves  of  the  two  condensers 


Effective  Capacity  Table 


WHEN  a  series  condenser  is  used 
for  tuning  the  antenna  circuit  of 
a  receiving  set,  the  effective  capacity  is 
less  than  the  capacity  of  either  the  an- 
tenna or  tuning  condenser.  The  table 
below  gives  the  effective  capacity  with 


different  values  of  antenna  and  con- 
denser capacity. 

To  determine  the  effective  capacity — 
that  is,  the  value  to  be  used  with  the 
inductance  of  the  primary  coil  to  de- 
termine the  wavelength  of  the  circuit — 


c 

0.0001 
0.0002 
0.0003 
0.0004 
0.0005 
0.0006 
0.00O7 
0.0008 
0.0009 
0.0010 
0.0011 
0.0012 
0.0013 
0.0014 
0.0015 
0.0016 
0.0017 
0.0018 
0.001? 
0.0020 


0.0OO1 

0.000050 
0.000060 
0.000075 
0.000080 
0.000083 
0.000086 
0.000088 
0.000089 
0.000090 
0.000091 
0.000092 
0.000096 
0.000093 
0.000093 
0.000094 
0.000094 
0.000094 
0.000095 
0.000095 
0.00009S 


0.0002 

0.00006 
0.00010 
0.00012 
0.00013 
0.00014 
0.00015 
0.00015 
0.00016 
0.00016 
0.00017 
0.00017 
0.00017 
0.00017 
0.00018 
0.00018 
0.00018 
0.00018 
0.00018 
0.00018 
0.00018 


0.0003 

0.00007 
0.00012 
0.00015 
0.00017 
0.00019 
0.00020 
0.00021 
0.00022 
0.00023 
0.00023 
0.00024 
0.00024 
0.00024 
0.00025 
0.0002S 
0.00025 
0.00026 
0.00026 
0.00026 
0.00026 


0.0004 

0.00008 
0.00013 
0.00017 
0.00020 
0.00022 
0.00024 
0.00025 
0.00026 
0.00027 
0.00028 
0.00029 
0.00030 
0.00031 
0.00031 
0.00032 
0.00032 
0.00032 
0.00033 
0.00033 
0.00033 


0.0005 

0.00008 
0.00014 
0.00019 
0.00022 
0.00025 
0.00027 
0.00029 
0.00031 
0.00032 
0.00033 
0.00034 
0.00040 
0.00036 
0.00037 
0.00038 
0.00039 
0.00039 
0.00040 
0.00040 
0.00040 


0.0000 

0.00009 
0.00015 
0.00020 
0.00024 
0.00027 
0.00030 
0.00032 
0.00034 
0.00036 
0.00038 
0.00039 
0.00040 
0.00041 
0.00042 
0.00043 
0.00044 
0.00044 
0.00045 
0.00045 
0.00046 


0.0007 

0.00009 
0.00015 
0.00021 
0.00025 
0.00029 
0.00032 
0.00035 
0.00037 
0.00039 
0.00041 
0.00043 
0.00044 
0.00043 
0.00046 
0.00047 
0.00048 
0.00049 
0.00050 
0.00051 
0.00052 


0.0008 

0.00009 
0.00016 
0.00022 
0.00026 
0.00030 
0.00034 
0.00037 
0.00040 
0.00042 
0.00044 
0.00046 
0.00048 
0.00050 
0.00051 
0.00052 
0.00053 
0.00054 
0.00055 
0.00056 
0.00057 


0.0000 

0.00009 
0.00016 
0.00023 
0.00027 
0.00032 
0.00036 
0.00039 
0.00042 
0.00045 
0.00047 
0.00049 
0.00051 
0.00053 
0.00055 
0.00057 
0.00058 
0.00059 
0.00060 
0.00061 
0.00062 


0.0010 

0.00009 
0.00017 
0.00023 
0.00028 
0.00033 
0.00038 
0.00041 
0.00044 
0.00047 
0.00050 
0.00053 
0.00055 
0.00057 
0.00058 
0.00060 
0.00061 
0.00063 
0.00064 
0.00065 
0.00066 


locate  the  column  headed  by  the  value 
nearest  to  that  of  your  antenna.  Then, 
in  the  column  headed  C,  find  the  value 
of  your  tuning  condenser.  Run  across 
horizontally  to  the  column  first  found. 
The  figures  thus  located  will  give  the 
effective  capacity  of  the  circuit 

The  minimum  capacity  of  the  tuning 
must  be  taken  as  that  of  the  antenna 
capacity,  but  the  maximum  can  be  so 
high  as  is  desired.  At  a  very  low  mini- 
mum the  antenna  circuit  is  practically 
opened. 

For  example,  suppose  a  condenser  of 
0.0001  to  0.001  mfd.  is  in  series  with 
an  antenna  of  0.0004  mfd.  At  maxi- 
mum, the  effective  value  will  be  found 
in  the  column  headed  0.0004,  and 
across  from  0.001  in  the  C  column,  giv- 
ing the  result  as  0.00028  mfd. 

At  minimum,  the  tuning  condenser 
must  not  be  used  less  than  one-half  the 
antenna  capacity,  or  0.0002  mfd.  The 
answer  will  be  found  in  the  0.0004 
column,  opposite  0.0002  in  the  C  col- 
umn, or  0.00013. 

Thus  the  effective  capacity  range 
obtained  with  the  tuning  condenser, 
then,  is  0.00013  to  0.00028  mfd.,  even 
though  the  condenser  has  a  range  of 
0.0002  to  0.001  mfd. 

Turning  a  Thin  Brass  Disc 

IT  is  out  of  the  question  to  attempt 
to  turn  a  thin  sheet  of  brass  when  it 
is  only  held  at  the  center  by  an  arbor, 
and  cutting  and  filing  are,  nearly  as 
impossible  if  a  smooth  job  is  required. 
An  easy  way  to  accomplish  the  work  is 
to  fasten  the  brass  at  the  corners  to  a 
wooden  disc,  mounted  on  a  face  plate. 
A  sharp  tool  will  cut  out  a  perfect  circle 
in  the  brass. 

Discs  made  in  this  way  can  be  used 
as  condenser  shields.  The  disc  should 
be  mounted  behind  the  panel,  and  con- 
nected to  the  ground  side  of  the  set. 
Plenty  of  space  should  be  allowed  be- 
tween the  disc  and  the  condenser  parts. 

Book  Review 

STANDARD  TABLES  AND  EQUATIONS 
IN  RADIO  TELEGRAPH,  by  Bertram 
Hoyle.  155  pages,  cloth  bound,  8J4  z  5J4 
ins.  Published  by  the  Wireless  Press,  Ltd., 
Marconi  House,  Strand,  W.  C.  2,  London, 
England. 

English  authors  seem  to  take  pleasure 
in  compiling  useful  books  of  formulas 
and  data  on  various  subjects.  Mr. 
Hoyle  has  done  radio  engineers  no 
small  service  in  preparing  for  them  this 
book  of  information. 

It  is  impossible  to  even  attempt  to 
list  the  subjects  covered,  for  it  seems 
as  if  everything  is  included,  from  defi- 
nitions of  electrical  units  to  thimble 
sizes  for  wire  ropes. 

A  complete  index  gives  easy  access, 
to  the  various  tables,  formulas  and 
definitions. 
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An  Interesting  Audion  Control  Box 

This  Set,  from  the  Wireless  Improvement  Company, 
Operates  on  B  Batteries  or  110  Volts  Direct  Current 


THE  influence  of  manufacturing  ap- 
paratus for  the  Government  can  be 
plainly  seen  in  the  new  experimental 
equipment,  an  effect  of  advantage  and 
credit  to  both  the  buildeds  and  users  of 
the  instruments.  This  audion  control 
box,  illustrated  in  Figs.  1,  2,  3,  and  4, 
is  of  the  regular  Navy  type  with  adap- 
tions which  made  it  quite  versatile  in 
respect  to  the  important  problem  of 
plate  voltage  supply. 

Beginning  with  the  panel  mounting, 
it  can  be  seen  that  hinges  are  used,  at 
the  bottom,  having  the  pin  secured  to 
one-half  of  the  hinge.  Therefore,  when 
the  panel  is  down,  it  can  be  slipped  to 
one  side  and  the  pins  pulled  out  of  the 
other  half  of  the  hinges.  In  the  closed 
position,  however,  the  sides  of  the  case 
hold  the  panel  in  position. 

Fig.  1  shows  a  small  thumb  screw  at 
the  top  center  of  the  panel  and  at  Fig. 
4  a  threaded  block  inside  the  case.  To 
lock  the  panel,  the  thumb  screw  is 
turned  tightly  into  the  block.  Supports 
are  fastened  rigidly  onto  the  panel,  Fig. 
4,  to  keep  it  from  falling  down.  These 
strips  catch  on  angle  pieces  inside  the 


case.  A  little  inward  pressure  releases 
them  so  that  the  panel  can  be  lowered 
further  or  removed. 

At  the  rear,  Fig.  2,  the  impedance, 
audion  socket,  fixed  condenser,  ammeter 
and  grid  leak  are  shown.  The  impe- 
dance, of  the  closed  core  type,  is  in  the 
direct  current  plate  supply  circuit  to 
smooth  out  current  ripples.  The  paper 
condenser  is  put  across  .the  line.  The 
method  of  supporting  the  impedance 
and  audion  should  be  studied,  as  it  may 
present  suggestions  for  designing  other 
equipment. 

Fig.  4  shows  the  rheostat  under  the 
socket.  This  is  of  the  regular  Navy  de- 
sign, made  up  of  resistance  wire  wound 
back  and  forth  on  pins  set  into  two 
bakelite  discs.  The  carbon  sector  poten- 
tiometer is  hidden  under  the  condenser. 
It  controls  the  voltage  from  the  plate 
battery  or  110- volt  supply. 

Other  details  can  be  seen  from  il- 
lustrations. The  circuit  employed  is  of 
the  usual  type.  Change  from  the  bat- 
tery to  110  volts  is  accomplished  by 
an  anti-capacity,  double-pole,  double- 
throw  switch.    Experimenters  who  try 
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txg.  i,  me  citange  Jrom  batteries  to  110  volts  is  accomplished  by  a  switch  just  below  the  ammeter.    Fig.  2,  right.    A  closed  core 

impedance  is  used  to  smooth  out  the  110  volts.   Fig.  3,  above.  Compact  design  is  characteristic  of  this  equipment 
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to  run  their  audions  on  110  volts  should 
benefit  by  the  experience  of  the  author, 
at  the  laboratory  of  the  magazine.  It  was 
a  simple  matter  to  set  up  two  iron  core 
chokes  with  a  condenser  across  them. 
To  prevent  any  accident,  fuses  were  put 
in  front  of  the  choke  coils.  When  the 
circuit  was  closed  the  fuses  blew  out. 
Everything  was  all  right,  but  the  fuses 
blew  a  second  time.  Finally  it  was  sug- 
gested that  we  had  a  two-phase  line  in 
the  building  and  that  this  circuit  must 
be  on  the  wrong  side.  It  appeared  that 
that  must  be  the  trouble,  for  the  polarity 
of  the  110-volt  circuit  leads  were  care- 
fully tested,  yet  the  fuses  blew  when 
the  negative  side  was  grounded. 

Finally  we  called  the  electric  light 
company  and  were  informed  that  the  in- 
stallation was  an  old  one  and  that  the 
positive  side  was  grounded.  This  will 
seldom  happen  at  other  places,  but 
serves  as  a  suggestion  for  those  who  ex- 
perience any  difficulties  on  this  score. 

Increasing  the  Efficiency 
of  Honeycomb  Coils 

WHEN  honeycomb  coils  were  first 
manufactured  for  radio  work, 
they  were  dipped  in  an  insulating  var- 
nish to  hold  the  turns  together  securely 
without  the  possibility  of  damaging 
them  from  handling  and  to  protect  the 
insulation  on  the  wire. 

It  was  known,  however,  that  energy 
losses  occurred  in  the  varnish,  as  it  acts 
as  an  imperfect  dielectric  between  the 
turns.  Therefore,  if  the  varnish  could 
be  removed,  except  for  a  thin  film,  from 
the  interior  of  the  coils,  the  capacity 


and  high  frequency  resistance  would  be 
reduced. 

Of  a  number  of  tests  to  accomplish 
this  result,  the  last  was  the  simplest, 
most  effective  and  most  economical.  The 
coils  were  dipped  and  then  put  upon  a 
revolving  shaft.  Centrifugal  force 
threw  off  the  excess  varnish  and  dried 
them  so  that  the  time  required  for  bak- 
ing was  greatly  reduced. 

Honeycomb  coils  are  all  treated  in 
this  manner  now,  with  the  result  that 
they  are  much  more  efficient  electrically 
than  before  this  new  method  was 
adopted. 

Radio  Traffic  Association 

THE  prevalence  of  inefficient  oper- 
ating was  responsible  for  the  or- 
ganization of  the  Radio  Traffic  Associ- 
ation of  Brooklyn,  N.  Y.,  in  January, 
1917.  It  is  again  preparing  to  carry 
out  its  main  objects,  which  are  to  mini- 
mize unnecessary  interference  and  re- 
duce inefficient  operating  by  the  dis- 
semination of  practical  ideas.  It  also 
purposes  to  promote  good  fellowship 
and  establish  an  efficient  relay  system 
among  the  amateurs  of  Brooklyn. 

At  present  the  officers  are  Ferd.  C. 
W.  Thiede,  Chairman;  Albert  R.  Hey- 
don,  Secretary;  Ernest  K.  Seyd,  Finan- 
cial Secretary,  and  Clifford  J.  Goette, 
Treasurer. 

All  amateurs  of  Brooklyn,  above  the 
age  of  eighteen,  desirous  of  connecting 
with  an  organization  offering  obvious 
advantages  are  cordially  invited  to  com- 
municate with  the  Secretary  at  486  De- 
catur Street,  Brooklyn,  N.  Y. 


An  Audion  Socket  Adapter 

THERE  is  an  astoundingly  large 
number  of  the  old  style  round  au- 
dions still  in  use.  An  adapter  by  which 


How  a  round  bulb  is  used  in  a  VT  socket 


the  round  bulbs  can  be  used  in  a  stand- 
ard VT  socket  is  shown  in  the  accom- 
panying illustration. 

The  main  base  came  from  a  broken 
Western  Electric  VT1.  To  the  grid  and 
plate  contacts  inside  the  base,  two  cop- 
per wires,  covered-  with  empire  cloth 
tubing,  were  soldered  and  brought  up 
to  a  connection  block.  They  take  the 
grid  and  plates  wires  from  the  audion. 
The  cylinder  at  the  top  of  the  tube  was 
made  of  paper,  filled  with  sealing  wax, 
making  an  excellent  protection  for  the 
wires  and  that  end  of  the  bulb. 

A  small  porcelain  socket,  connected 
to  the  filament  pins,  is  held  in  place  by 
sealing  wax.  Paraffin  is  not  good  for 
this  purpose,  because,  in  a  warm  room, 
it  becomes  too  soft  to  maintain  the  parts 
in  position. 

To  use  the  round  audion,  it  is  only 
necessary  to  put  the  adapter  in  the 
standard  VT  socket,  screw  the  bulb  in 
place  and  fasten  the  gird  and  plate 
wires  to  the  binding  posts. 

W.  H.  Howell. 


Fig.  4.    The  box  partly  open  to  show  the  interior  construction  oj  the  audion  control  set 


Did  You 

send  in  your  name  for  the  Radio  Regis- 
ter? Every  engineer  and  experimenter 
should  be  represented.  Don't  have  your 
name  left  out. 
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Measuring  the  Natural  Wavelength  of  an  Antenna 

Accurate  Results  Are  Obtained  With  A  Simple  Method 

By  H.  W.  Houck 


USUALLY  great  difficulty  is  ex- 
perienced in  measuring  the  nat- 
ural wavelength  of  an  antenna. 
The  usual  methods  are  shown  in  Figs. 
1,  2,  3,  and  4,  each  of  which  has  the 
disadvantage  of  not  radiating  a  sharp 
wave.  In  fact,  it  is  very  difficult  to 
detect  a  resonant  point  and  if  a  reso- 
nant point  is  found  it  is  so  broad  that 
accurate  measurement  cannot  be  taken. 
The  reason  for  this  broad  tuning  is  due 
to  the  high  decrement  of  the  circuit.  It 
is  possible  to  get  a  very  sharp  resonant 
point  by  inserting  an  inductance  in 
series  with  the  antenna  as  shown  in  Fig. 
3,  because  adding  inductance  in  the  cir- 
cuit lowers  the  decrement  and  results 
in  sharper  tuning.  This  is  easily  seen 
from  the  equation 


=  fRJ: 


where 

8  =  Decrement  per  cycle, 
it  =  3.1416, 
»  R  =  Resistance  in  Ohms, 
C  =  Capacity  in  microfarads, 
and  L  =  Inductance  in  microhenrys, 

in  which  the  decrement  is  shown  to  be 
inversely  proportional  to  the  square  root 
of  the  inductance.  This  makes  it  pos- 
sible to  obtain  a  sharp  resonant  point, 
but  the  reading  is  worthless  unless  the 
value  of  the  inductance  is  known  and 
even  then  it  requires  a  calculation 
which  is  difficult  due  to  the  correction 
factor  caused  by  the  distributed  in- 
ductance and  capacity  of  the  antenna. 

With  the  circuits  shown  in  Figs.  5 
or  6  and  by  the  use  of  a  curve  which 
is  easy  to  plot,  it  is  possible  to  meas- 
ure the  natural  wavelength  with  rea- 
.  sonable  accuracy  and  little  or  no  diffi- 
culty will  be  experienced  in  finding  the 
exact  resonant  point.  The  inductance 
L  should  be  a  coil  of  wire  whose  diam- 
eter is  small  compared  with  its  length, 
although  the  error  is  not  great  with 
any  shape  of  inductance.  This  coil 
should  have  about  IS  or  20  turns  of 
wire  and  at  least  three  taps.  The 
method  of  procedure  is  as  follows: 

First,  insert  the  inductance  in  series 
with  the  antenna,  and  provide  some 
method  of  varying  the  number  of  rums 
of  the  inductance  in  the  antenna  circuit. 

Second,  excite  the  antenna  as  shown 
in  Fig.  5,  by  connecting  a  high  fre- 
quency buzzer  and  battery  in  series 
with  the  inductance  coil  L. 

Third,  place  the  wave  meter  near  the 
coil,  read  the  wavelength  at  different 
taps  and  record  it  together  with  the 
number  of  turns  used  in  each  case. 


Fourth,  on  a  sheet  of  cross  section 
paper,  with  the  wavelength  on  the  Y 
axis  and  the  number  of  turns  on  the 
X  axis,  plot  the  points  and  draw  a 
mean  straight  line  through  them.  The 
distance  from  the  origin  to  the  point 
on  the  Y  axis  where  the  line  intercepts 
determines  the  natural  or  fundamental 
wavelength  of  the  antenna. 

If  the  wave  meter  is  supplied  with 
a  buzzer  and  used  as  a  generator  of 
waves,  the  circuit  shown  in  Fig.  6  can 
be  used.    In  this  circuit  the  detector 


be  425  meters.  This  value  checked 
within  1  %  of  the  actual  value  obtained 
by  an  elaborate  vacuum  tube  measure- 
ment which  involves  too  great  an  outlay 
of  apparatus  for  the  average  radio  ex- 
perimenter. A  similar  means  of  an- 
tenna measurement  was  developed  by 
the  French  Government  during  the  war, 
and  was  used  in  French  Radio  Labo- 
ratories as  well  as  in  the  field. 

In  some  cases  it  is  desirable  to  ob- 
tain the  natural  wavelength  of  an  an- 
tenna without  going  to  the  trouble  of 
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Figs.  1  to  6.   Methods  of  measuring  the  natural  wavelength  or  period  of  an  antenna 


is  connected  unilaterally  to  the  antenna 
end  of  the  inductance  L.  This  con- 
nection gives  a  slightly  sharper  reso- 
nant point  and  is  the  most  desirable 
to  use. 

An  example  is  shown  in  Fig.  7  in 
which  the  inductance  L  was  a  coil  3 
ins.  in  diameter  and  3  ins.  long,  wound 
with  24  turns  of  No.  12  B.  &  S.  gauge 
bare  copper  wire.  The  measured  wave- 
length with  24  turns  was  590  meters, 
with  21  turns  570,  with  16  turns  535 
meters  and  with  11  turns  500.  These 
points  were  plotted  and  the  line  drawn. 
The  natural  wavelength  of  the  antenna 
is  determined  by  the  point  on  the  Y  axis, 
obtained  by  extending  the  line.  Hence 
the  natural  wavelength  was  found  to 


drawing  the  curves.  This  is  especially 
true  in  instances  where  an  inspector 
has  a  large  number  of  stations  to  meas- 
ure in  a  limited  time.  In  this  case  it 
is  only  necessary  to  take  two  sets  of 
turns — wavelength  readings  and  apply 
the  following  formula: 


where 


A<>  —  A2  —  K  t2, 


:  Natural  wavelength, 
ti  — 12 


ti— t, 

At  =  Wavelength  at  ^  turns, 
Aj  =  Wavelength  at  tj  turns, 
^  =  Least  number  of  turns, 
and  tj  =  Largest  number  of  turns. 
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This  formula  may  be  derived  from 
the  curve  shown  in  Fig.  7  and  is  ap- 
plicable, of  course,  to  any  similar  case. 
An  example  of  this  method  may  be 
taken  from  data  already  given.  The 
two  sets  of  readings  taken  are  590 
meters  (A,)  at  24  turns  (t,)  and  500 
meters  (AJ  at  11  turns  (tj).  By  sub- 
stitution in  the  formula  we  find: 


For  instance,  if  we  desire  to  load  the 
antenna  of  Fig.  7  to  600  meters,  we 
take  two  sets  of  measurements.  These 


are: 


X,  =  590  meters    t,  =  24  turns 
Aj  =  500  meters    tt  =  11  turns 
Aj  — At       590  —  500 
K  =  =  =  6.92. 


K  = 


A,  —  Ax       590  —  500 


24—11 


=  6.92. 


t,  —  tx 

Then:  Ao  =  A,  —  K  t,  =  590  — 
(6.92  X  24)  =  424  meters, 


Then: 

Aj  Ao 

T  =  

K 


24  —  11 


600  —  424 


=  25.43. 


6.92 


"0  5  10  15  20  15  30 

NUMBER  or  TURNS  o»  t.c  LOADING  COIL 

Fig .  7.  Results  of  measurements  by  which  the  natural  wavelength  is  obtained 


which  is  probably  a  little  closer  than 
the  results  obtained  by  the  use  Of  the 
curve. 

Another  application  of  this  formula 
is  in  the  calculation  of  the  exact  num- 
ber of  turns  necessary  to  load  a  given 
antenna  to  any  wavelength.  The  coil 
used  in  loading  the  antenna  must  be  of 
the  same  diameter  and  must  have  the 
same  ratio  of  diameter  to  length  as  the 
coil  used  in  making  the  measurement. 
It  is  also  best  to  have  the  greatest  wave- 
length reading  at  least  as  great  as  that 
which  is  to  be  used.  The  nearer  these 
conditions  are  obtained,  the  more  ac- 
curate the  calculation. 


Hence,  25.43  turns  of  the  coil  used  in 
these  calculations  would  give  a  wave- 
length of  600  meters. 


From 


T  == 


Al  — A, 


K 


T 


Al  —  Ao 
K 


where 


Ao  =  Natural  wavelength  of 
for  desired  wavelength, 

Al=  Desired  wavelength  in 
meters, 

Ao  =  Natural  wavelength  of 
antenna, 

and  K  =  Same  as  in  the  previous 
case. 


it  is  seen  that  with  any  number  of  turns 
we  may  readily  calculate  the  corre- 
sponding wavelength  from 

Al  =  T  K  +  A,, 

where:  Aj,  Ao,  T,  and  K  have  the  same 
significance  as  heretofore. 

The  principles  above  set  forth  may 
be  applied  to  the  measurement  of  ca- 
pacities in  open  or  closed  oscillators, 
and  is  especially  valuable  in  measure- 
ments of  circuits  in  which  the  capacity 
predominates. 

Measurements  of  this  sort  give  the 
experimenter  data  on  his  station  which 
takes  the  guesswork  out  of  the  design 
of  apparatus. 


Mounting  Two  Transmitters 
in  Parallel 

SOME  particular  experiment  may 
call  for  a  transmitter  of  extra  car- 
rying capacity  under  circumstances 
where  nothing  but  the  usual  type  is 
available.  Heavy  current  transmitters 
are  hard  to  obtain  and  expensive.  A 
low  resistance  transmitter  is  especially 
needed  for  audion  telephone  sets  when 
the  transmitter  is  in  the  ground  urcuit. 


Of  a  number  of  makes  tried  the 
Western  Electric  proved  to  have  the 
lease  resistance.  Because  the  trans- 
mitters had  to  be  mounted  at  an  angle, 
and  because  they  were  fitted  at  the  rear 
with  lugs  for  the  conventional  type  of 
support,  it  was  necessary  to  think  out 
a  special  type  of  mounting. 

A  solution  of  the  problem  was  ac- 
complished in  this  way:  A  bracket 
was  cut  from  1/16  in.  brass  sheet,  with 
a  straight  center  part  and  angle  arms 
at  the  ends.  The  transmitters,  with  the 
mounting  lugs  horizontal,  were  fast- 
tened  to  the  angle  arms,  while  the 
straight  center  section  was  secured  to 
the  top  of  a  wooden  stand. 

Tests  show  that  the  modulation  was 
improved  by  a  sound  box  around  the 
mouthpieces.  Accordingly,  a  piece  of 
light  leather  was  wrapped  around  them 
and  sewed  together  at  the  bottom  and 
between  the  mouthpieces  at  the  rear. 

The  switch  on  the  stand  is  to  open 
or  close  the  battery  circuit. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  February 


The  Manufacture  of  Artificial  Silk  from  Cotton 

Waste  and  Wood  Cellulose 

By  Werner  A.  Schildknecht,  A.  S.  E.  E. 


THE  transformation  of  cotton  and 
wood  cellulose  into  lustrous  silk 
is  one  of  the  triumphs  of  modern 
chemical  science.  On  account  of  the 
high  cost  of  natural  silk,  many  attempts 
have  been  made  in  the  desire  to  find  a 
substitute  for  silk.  The  endeavors  of 
the  pioneer  experimenters  have  paved 
the  way  to  later  research,  and  within  a 
brief  space  of  time  a  new  industry  has 
sprung  up  which  is  taking  its  place  in 
the  ranks  of  modern  chemical  enter- 
prises. A  new  material  has  been  added 
to  the  textile  industry — artificial  silk. 
A  brief  description  is  given  in  the  fol- 
lowing paragraphs  of  the  history,  manu- 
facture, properties  and  uses  of  artificial 
silk 

In  order  to  understand  the  difference 
between  artificial  silk  and  the  natural 
product  we  will  first  see  how  the  silk- 
worm produces  the  thread.  On  each 
side  of  the  silkworm's  body  there  is  a 
bag  containing  a  sticky  liquid.  When 
the  worm  decides  to  go  into  his  long 
sleep,  from  which  he  will  come  out  as 
a  moth,  he  begins  to  force  this  sticky 
liquid  from  two  tiny  holes  under  his 
lip.  On  coming  in  contact  with  the 
air,  the  little  threads  harden  into  a 
strong  fiber-silk.  The  worm  spins 
almost  continuously  until  he  has  en- 
veloped himself  with  a  cocoon.  There 
are  usually  four  hundred  yards  of  this 
costly  fiber  on  an  average  sized  cocoon. 
These  are  collected,  boiled,  the  fiber  is 
reeled  off,  washed,  bleached  and  dyed. 
The  artificial  method  is  almost  like  the 
■one  used  by  nature,  intricate  apparatus 
taking  the  place  of  the  silkworm. 

The  first  mention  on  record  of  an 
attempt  to  make  artificial  silk  dates 
back  to  the  year  1734.  In  that  year 
a  French  scientist,  Reaumur,  experi- 
mented with  certain  lacks  and  var- 
nishes, which  he  forced  through  small 
Tioles  in  a  steel  die.  The  resulting 
fibers  were  silklike  in  appearance,  but 
no  commercial  use  was  made  of  his 
invention.  The  subject  lay  dormant 
until  Andemars,  a  Swedish  chemist,  de- 
veloped a  process  for  making  artificial 
-silk  in  the  year  1855.  He  dissolved 
wood  cellulose,  obtained  from  mulberry 
trees,  in  a  mixture  of  alcohol  and  ether. 
The  threads  after  having  been  forced 
through  dies  had  a  silky  luster;  prac- 
tically the  same  process  is  used  to-day, 
substituting  cotton  cellulose  and  a  great 
variety  of  wood  cellulose  for  that  ob- 
tained from  the  mulberry  tree.  Twenty 
years  later,  J.  W.  Swan,  an  Fnglish- 
man,  discovered  a  method.  He  dis- 
•solved  guncotton  in  alcohol  and  ether, 


passed  the  pulp  through  fine  holes,  and 
hardened  the  threads  by  passing  them 
through  water.  This  product  was  very 
inflammable,  however,  and  Swan's  ex- 
periments were  a  failure  commercially. 
Soon  after  Andemars  made  his  dis- 
covery, Count  Hilaire  de  Chardonnet,  a 
Frenchman,  began  to  investigate.  He 
used  cheap  cotton  to  make  the  pulp. 
After  much  experimenting  a  factory  was 
started  at  Besancon.  He  achieved  suc- 
cess in  making  the  product  and  some  of 
the  finest  artificial  silks  are  at  the 
present  time  made  by  his  process.  Char- 
donnet lived  to  see  his  invention  a  com- 
mercial possibility.  In  the  year  1899 
several  silk  gowns  were  exhibited  at  the 
Paris  exhibition  made  from  silk  manu- 
factured at  Chardonnet' s  factory.  This 
silk  was  not  only  non-explosive  but 
even  less  inflammable  than  the  natural 
variety. 

The  Chardonnet  process  as  practiced 
to-day  is  as  follows:  Bleached  cotton 
waste  is  converted  into  nitro-cellulose 
by  treatment  with  a  mixture  of  sul- 
phuric and  nitric  acids.  This  product 
is  dissolved  in  a  mixture  of  alcohol  and 
ether.  The  resulting  substances  is 
called  collodion.  It  is  filtered  and 
placed  into  a  reservoir.  From  here  the 
collodion  is  forced  through  capillary 
glass  tubes,  .08-.08  m.m.  in  diameter, 
under  a  pressure  of  650  pounds  per 
square  inch.  It  issues  in  the  form  of 
minute  threads.  This  operation  is  car- 
ried on  in  a  warm  chamber.  The 
alcohol  and  ether  evaporate,  are  recov- 
ered and  thus  used  over  and  over.  The 
threads  as  they  issue  are  conveyed  to  a 
spool  and  ultimately  a  skein  of  lustrous 
silk  is  formed.  In  this  condition,  how- 
ever, the  substance  is  still  more  or  less 
explosive  and  before  any  other  opera- 
tions are  performed  it  must  be  deni- 
trated.  The  threads  are  passed  through 
a  solution  of  ammonium  hydrosulphide. 
This  process  renders  the  silk  uninflam- 
mable. Then  the  material  is  washed 
and  dried  and  is  ready  for  dyeing.  The 
threads  are  impregnated  with  coloring 
material  and  are  then  ready  to  be 
woven  into  cloth.  They  possess  a  high 
luster,  great  elasticity,  and  are  capable 
of  taking  very  delicate  tints.  The  above 
process  is  used  chiefly  in  France  and 
many  tons  of  the  silk  are  manufactured 
there  annually. 

Another  process  in  use  is  called  the 
cuprammonium  process.  This  consists 
in  dissolving  cotton  cellulose  in 
Schweitzer's  reagent  (ammoniacal  cup- 
ric  oxide).  The  pasty  product  is  com- 
pressed in  cylinders  and  thp  threads  are 


forced  out  in  thin  streams.  The  fibers 
are  hardened  by  being  passed  through 
acetic  acid.  They  are  then  bleached 
with  chloride  of  lime,  washed  and  dyed. 
This  silk  was  manufactured  in  large 
quantities  before  the  war  at  Elberfeld, 
Germany.  It  is  now  being  successfully 
produced  in  the  United  States.  The 
annual  production  of  silks  made  by  this 
process  is  about  3,000,000  pounds. 

The  viscose  process  is  one  of  the 
latest  developments  in  the  manufacture 
of  artificial  silk.  In  this  process  wood 
pulp  is  treated  with  a  strong  caustic 
soda  solution.  The  cellulose  thus  ob- 
tained is  treated  with  carbon  disulphide. 
The  resulting  mass  is  called  viscose. 
It  is  dissolved  in  water,  filtered  and 
exuded  through  capillary  tubes.  The 
threads  are  at  once  passed  into  a  fixing 
solution  of  either  ammonium  chloride 
or  ammonium  sulphate.  Here  the  fila- 
ments harden  and  are  then  subjected  to 
heat  when  they  are  ready  to  be  bleached 
and  dyed.  This  variety  of  silk  is  one 
of  the  most  popular  of  the  artificial 
silks.  In  luster  and  tensile  strength  it 
compares  very  nearly  with  natural  silk. 
Its  quality  is  somewhat  better  than 
either  the  Chardonnet  or  cuprammo- 
nium silks,  while  the  cost  of  manufac- 
turing it  is  less.  A  large  factory  near 
Philadelphia,  Pa.,  manufactures  this 
type  of  silk.  It  is  called  wood  silk,  or 
pyroxylin  silk. 

A  process  which  has  lately  come  into 
use  is.  to  spread  the  pulp  over  a  large 
flat  surface,  roll  it  out  thin  and  engrave 
the  thin  sheet  of  silk  with  rollers.  In 
this  way  the  material  can  be  given  the 
appearance  of  having  been  woven.  The 
resulting  fabric  is  in  great  demand,  as 
the  cost  is  quite  low,  while  the  appear- 
ance and  service  are  excellent. 

Artificial  silk  to-day  is  taking  the 
place  of  the  natural  product  for  making 
all  kinds  of  ribbons,  neckties,  and  for 
such  trimmings  where  a  high  luster  is 
desirable.  Large  quantities  of  it  are 
used  for  covering  electric  wires.  It  is 
estimated  that  the  quantity  of  artificial 
silks  used  in  the  United  States  is  nearly 
20%  as  great  as  the  quantity  of  natural 
silk.  Its  cost  is  about  one-half  that  of 
the  natural  product.  It  varies  in  price 
from  $1.50  to  $2.00  per  pound.  An 
average  spruce  or  pine  tree  yields  about 
$50.00  worth  of  wood  pulp,  which  con- 
verted into  viscose  and  spun  into  silk  is 
worth  approximately  $5,500.00.  Sev- 
eral factories  are  at  the  present  time 
engaged  in  the  manufacture  of  artificial 
silk  and  their  product  compares  favor- 
ably with  the  best  of  European  silks. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  February 


321 


"He  Deposits  $500  a  Month !" 

"See  that  man  at  the  Receiving  Teller's  window  ?  That's  Billy  King,  Manager  for 
Browning  Company.  Every  month  he  comes  in  and  deposits  $500.  I've  been  watch- 
ing Billy  for  a  long  time — take  almost  as  much  interest  in  him  as  I  do  in  my  own  boy. 

"Three  years  ago  he  started  at  Browning's  at  $15  a  week.  Married,  had  one  child, 
couldn't  save  a  cent.  One  day  he  came  in  here  desperate — wanted  to  borrow  a  hun- 
dred dollars — wife  was  sick. 

"I  said,  'Billy,  I'm  going  to  give  you  something  worth  more  than  a  loan — some  good  advice — and  if  you'll 
follow  it  I'll  let  you  have  the  hundred,  too.  You  don't  want  to  work  for  $15  a  week  all  your  life,  do  you?'  Of 
course  he  didn't.  Well,'  I  said,  'there's  a  way  to  climb  out  of  your  job  to  something  better.  Take  up  a  course 
with  the  International  Correspondence  Schools  in  the  work  you  want  to  advance  in,  and  put  in  some  of  your 
evenings  getting  special  training.  The  Schools  will  do  wonders  for  you — I  know,  we've  got  several  I.  C.  S. 
boys  right  here  in  the  bank.' 


"That  very  night  Billy  wrote  to  Scranton  and  a  few  days  later  he 
had  started  studying  at  home.  Why,  in  a  few  months  he  had  doubled 
his  salary  !  Next  thing  I  knew  he  was  put  in  charge  of  his  depart- 
ment, and  two  months  ago  they  made  him  Manager.  And  he's 
making  real  money.  Owns  his  own  home,  has  quite  a  little  property 
beside,  and  he's  a  regular  at  that  window  every  month.  It  just 
shows  what  a  man  can  do  in  a  little  spare  time." 

Employers  are  begging  for  men  with  ambition,  men  who  really 
want  to  get  ahead  in  the  world  and  are  willing  to  prove  it  by  training 
themselves  in  spare  time  to  do  some  one  thing  well. 

Prove  that  you  are  that  kind  of  a  man  !  The  International 
Correspondence  Schools  are  ready  and  anxious  to  help  you  prepare 
for  something  better  if  you'll  simply  give  them  the  chance.  More 
than  two  million  men  and  women  in  the  last  28  years  have  taken  the 
I.  C.  S.  route  to  more  money  Over  100,000  others  are  getting 
ready  in  the  same  way  right  now. 

Is  there  any  reason  why  you  should  let  others  climb  over  you  when  you  have 
the  same  chance  they  have?  Surely  the  least  you  can  do  is  to  find  out  just 
what  there  is  in  this  proposition  for  you.  Here  is  all  we  ask  :  Without  cost, 
without  obligating  yourself  in  any  way,  simply  mark  and  mail  this  coupon. 


 —triH  OUT  MlHf  — 

!  INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6068-B,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the  por- 
tion, or  In  the  subject,  before  which  I  mark  X, 

]H,H TRH  AL  ENGINEER 
1  Electrician 


1  Electric  Wiring 
JEleotric  Lighting 
1  Electric  Car  Running 
J  Heavy  Electric  Traction 
1  Electrical  Draftaman 
]  Electric  Machine  Designer 
1  Telegraph  Expert 
]  Practical  Telephony 
J  HKCII ANICAE  ENGINEER 
]  Mechanical  Draftaman 
]  Toolmakcr 
J  Machine  Shop  Practice 
jGas  Engineer 
jCITII,  ENGINEER 
jSurveying  and  Mapping 
.  MINK  HHIFMt.N  OR  ENGINEER 
1  ARCHITECT 
J  Architectural  Draftsman 
_  I'll  >l  it  l  N  < ,  AND  lit  «  n  m. 
1  Sheet  Metal  Worker 
Iship  Draftsman 
□  Navigator 


□  CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Show  Card  Writer 
J  Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretory 
BOOKKEEPER 
Stenographer  and  Typlat 
Cert.  Public  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
Common  School  Subject* 
CIVIL  SERVICE 
Railway  Mail  Clerk 
STATIONARY  ENGINEER 
Textile  Overseer  orSupt. 
A<1KI<TI.TERK      ■□  Spanish 
I'onlti-T  llalalna;     |Q  Er*o«h 
il_  TOHOiIll  ES 


Occupation 
&  Employer- 


Street 
and  N'o^ 
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LEARN  WIRELESS  AT  HOME 


The  Demand 
for 

Wireless  Operators 
Far  Exceeds 
The  Supply 


The  N.  Y.  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly, 
easily  and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has 
been  prepared  by  Radio  Experts.  Experts  able  to  impart  their  practical  and  technical  knowledge 
to  YOU  in  an  easy  to  understand  way.  The  graded  lesions  mailed  you  will  prove  so  fascinating 
that  you  will  be  eager  for  the  next  one.  The  instruments  furnished  free,  will  make  it  as  easy  to 
learn  the  Code  as  it  was  to  learn  to  talV.    All  you  will  have  to  do,  is  to  listen. 

BIG  SALARIES 

Wireless  operators  receive  excellent  salaries  ranging:  from  $125  to  $200  a  month  and  it  is  only  a 
stepping  stone  to  better  positions.  There  is  practically  no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now  holding  position  as  Radio  Engineers,  Radio  In* 
spectors.  Radio  Salesmen  at  salaries  up  to  $5000  a  year. 


Travel  The  World  Over 

A  Wireless  Operator  can  visit  all  parts  of  the  world  and 
receive  fine  pay  and  maintenance  at  the  same  time.  Do  you 
prefer  a  steady  position  without  travel?  There  are  many 
opportunities  at  the  numerous  land  stations  or  with  the  Com- 
mercial Wireless  or  with  the  Steamship  Companies. 

FREE  Instalments  and  Text  Books 

We  furnish  free  to  all  students,  during  the  course,  the  wonder- 
ful receiving  and  sending  set  exactly  as  produced  in  the  illus- 
tration. This  set  is  not  loaned  but  given  to  all  students  com- 
pleting the  Course. 

The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by 
several  Departments  of  the  U.  S.  Government  and  by  the 
leading    Universities,    Colleges,    Technical    and  Telegraph 


This  wonderful  Sat  for  learning  the  Coda  furnished  frae  with  our  Courts 


Schools  throughout  the  U.  S.  and  Canada.    Start  the  Omnigraph,  place  the  phone  to  your  ear  and  this  remarkable  invention  will  send  you 
Wireless  Messages,  the  same  as  though  you  were  receiving  them,  through  the  air,  from  a  Wireless  Station  hundreds  of  miles  away. 
When  you  apply  tor  your  license,  the  U.  S.  Government  will  test  yoa  with  the  Omnigraph — the  same  model  Omnigraph  as  we  furnish  to 


our  students.    Ask  any  U.  S.  Radio  Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A  one  month's  Post-Graduate  Course,  if  you  so  desire,  at  one  of  the 
largest  Wireless  Schools  in  N.  Y.  City.  New  York— the  Wonder  City 
— the  largest  port  in  the  World  and  the  Headquarters  of  every  leading 
Wireless  and  Steamship  Company. 

Easy  Payments) 
A  small  payment  down  will  enroll  you.   We  will  make  the  payments  so 
easy  that  anyone  ambitious  to  enter  the  fastest  growing  profession — 
Wireless — may  do  so. 

Send  for  FREE  Booklet 


Without  obligating  you  in  any  way,  send  for  our  booklet  "How  to  become 
an  Expert  Wireless  Operator" — it  is  free.  Mail  the  coupon  attached,  or 
postal  or  letter — but  do  it  to-day. 


THE  N.  Y.  WIRELESS  INSTITUTE 
Dept.  21,  258  Broadway,  New  York  City 

Send  me  free  of  charge,  your  booklet  "How  to  become  an  Expert 
Wireless  Operator,"  containing  full  particulars  of  your  Course 
including  your  Free  Instrument  -offer. 


Name 


Address 


City  or  Town  State. 


Learn 
By  Doing 

Every  phase  of  all 
branches  of 

ELECTRICITY 

taught  by 

Actual  Practice 

In  America's  foremost  and  oldest 
institution  for  trade  training. 

No  Books  Used 

Individual  Instruction. 
Start  Any  Day 

Write  for  FREE  64-page  catalog 

The  NEW  YORK  ELECTRICAL  SCHOOL 

36  West  17th  Street  New  York  City 


A  CONCENTRATED 

ELECTRICAL  TRAINING 
along  all  lines  of  Electrical  enterprise  as- 
sures you  a  position  of  importance  upon 
your  graduation  from  the  School  of  Engi- 
neering of  Milwaukee. 

Extensive  laboratories,  work-shops, 
drafting  rooms  and  class  rooms  under 
direction  of  large  faculty  of  experienced 
specialists. 

WINTER  TERM  NOW  OPEN 

Electrical  Engineering,  B.S   Degree,  3 

rrs..  Institute  of  Electrotechnica  ( I  H  to 
yrs.).  One  year  course  in  Practical 
Electricity,  also  Electrical  and  Mechani- 
cal Drafting.  Automotive  Electrotechnica 
(3  mo.  to  2  yrs.),  Storage  Battery  Course, 
Armature  Winding,  Wireless  Telegraphy 
— Extension  Courses. 

Frat  House,  R.  O.  T.  C,  Athletics. 

Write  now  for  catalog  uid  full  particu- 
lars FREE.  Uenlloo  age,  education  and 
course  oi  interest. 

School  of  Engineering 

of  Milwaukee 
160-373  Broadway,       Milwaukee.  Wis. 


HIGH  FREQUENCY  CABLE— (LITZ) 
I0-38-20-38-I6-S-38- 16-3-38  0.  8.  C.  EasaelsO. 

Grey  Cardboard  Tubes,  Bakelits  and  Rubber 

panels.   Radio  call  I  F  J. 

Write  for  circular  on  Honey  comb  Coll  Mountln*. 
Wholesale  and  BeUUl. 

A.  T.  HOVtY 


01  BsMdars  St., 
Boston,  17,  Maw. 
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NEW  BOOKS 


Behind  the  Motion  Picture  Screen,  by 
Austin  C.  Lescarboura.  Size  6%  x  9 
inches;  bound  in  cloth;  420  pages  printed 
on  plate  paper  and  illustrated  with  over 
300  half  tones.  Published  by  the  Scientific 
American  Publishing  Company,  233  Broad- 
way, New  York  City. 

Before  passing  on  to  the  contents  of 
this  book,  it  might  be  well  to  inform 
the  reader  that  its  author,  Mr.  Lescar- 
boura, has  been  a  careful  student  of  the 
subject  it  treats  for  a  number  of  years 
and  he  does  not  write  from  the  stand- 
point of  the  man  who  struggles  to  fill 
space  with  a  subject  he  knows  little  or 
nothing  about. 

"Behind  the  Motion  Picture  Screen" 
is  a  book  that  explains  every  phase  of 
the  motion  picture  industry.  Although 
non-technical  in  its  tone,  it  thoroughly 
covers,  in  carefully  selected  terminol- 
ogy, all  of  the  interesting  work  in  con- 
nection with  motion  picture  production. 
Not  even  the  smallest  detail  that  would 
have  any  interest  to  the  layman  seems 
to  have  escaped  the  searching  mind  of 
the  author.  Everything  is  presented  in 
a  delightful  way;  it  is  enjoyable  read- 
ing matter  from  the  first  page  to  the 
last.  The  author's  smooth,  easy  style 
adds  tremendously  to  the  information 
his  words  impart  to  the  reader. 

The  book  is  divided  up  into  the  fol- 
lowing chapters:  I.  Working  Plans  of 
the  Motion  Picture,  II.  The  Artist  Who 
Paints  the  Film  Subjects,  III.  The  Real 
Role  of  the  Picture  Actor,  IV.  The  Mo- 
tion-picture Camera,  V.  The  Camera- 
man and  His  Art,  VI.  In  the  Land  of 
Make  Believe,  VII.  The  Birth-place  of 
the  Motion  Picture,  VIII.  The  Generals 
of  Shadowland,  IX.  Tricks  of  the 
Screen,  X.  From  the  Camera  to  the 
Screen,  XI.  Reporters  of  the  Screen, 
XII.  Putting  It  on  the  Screen,  XIII. 
Pictures  in  Natural  Colors,  XIV.  Film- 
ing the  World  Invisible,  XV.  Pictures 
That  Talk  and  Sing,  XVI.  Cartoons 
That  Move  and  Sculpture  That  Lives, 
XVII.  Motion  Pictures  in  Strange 
Fields,  XVIII.  Motion  Pictures  in  the 
Home  and  Business,  XIX.  The  Present 
Status  of  the  Motion-picture  Art,  XX. 
The  Future  of  the  Motion  Picture. 

The  technician  will  be  particularly 
interested  in  the  latter  part  of  the  book 
which  tells  of  some  of  the  real  scientific 
achievements  made  possible  through 
the  motion  picture.  For  instance,  Prof. 
Bull's  experiments  with  high-speed  mo- 
tion photography  at  the  Marsey  Insti- 
tute in  Paris  are  completely  described. 
Motion  picture  photography  through 


the  microscope  is  also  a  very  absorbing 
subject  which  the  author  did  not  forget. 
Motion  picture  photography  by  the  aid 
of  X-rays  is  another  phase  of  the  sub- 
ject which  is  treated.  Natural  color  pho- 
tography, cartoon  production  —  all  are 
included  in  this  noteworthy  treatment. 

Abrasives  and  Abrasive  Wheels,  Their 
Nature,  Manufacture  and  Use.  By  Fred 
B.  Jacobs.  321  pages,  with  175  line  cuts 
and  half-tone  illustrations.  Size  SJ4  z  VA 
ins.,  bound  in  doth.  Published  by  the 
Norman  W.  Henley  Publishing  Co.,  2  West 
45th  Street,  New  York  City. 

During  the  past  few  years  the  mod- 
ern abrasive  wheel  has  assumed  a 
very  important  part  in  the  industry  of 
the  world.  Its  application  has  grown 
to  a  point  where  it  is  absolutely  indis- 
pensable. 

This  book  completely  covers  the  ap- 
plication of  abrasive  wheels  and  abra- 
sive substances  to  industrial  purposes. 
The  treatment  is  general  in  every  re- 
spect and,  unlike  its  forerunners,  the 
book  does  not  specialize  on  any  one 
abrasive  process,  but  rather  contains  a 
complete  treatment  of  them  all.  The 
first  chapter  is  devoted  to  natural  abra- 
sive substances  and  includes  a  descrip- 
tion of  sandstone,  emery,  corundum, 
diamond,  garnet,  quartz,  flint,  tripoli 
and  pumice.  The  second  chapter  treats 
modern  artificial  abrasives  and  their 
physical  and  chemical  properties.  Car- 
borundum, Aloxite,  Crystolon,  Alun- 
dum,  Bauxite,  Boro-carbone,  Oxalu- 
mina  and  Adamite  are  included  in  the 
chapter.  Not  only  is  the  use  and 
nature  of  such  substances  given,  but 
also  the  method  of  their  manufacture. 
The  third  chapter  is  devoted  to  the 
manufacture  of  grinding  wheeels  and 
the  data  set  forth  will  give  the  reader 
a  very  broad  education  in  the  general 
nature  of  ordinary  grinding  wheels. 
Chapter  five  describes  grits  and  grades 
and  knowledge  along  this  line  is  abso- 
lutely essential  to  one  who  is  connected 
with  grinding  work.  To*  understand 
the  grit  and  grade  of  a  wheel  is  to 
understand  its  physical  nature  and 
what  may  be  expected  of  it  as  regards 
cutting  efficiency,  etc.  The  chapter  on 
testing  wheels  for  efficiency  gives  some 
very  valuable  data  that  will  be  of  ex- 
treme value  to  factory  superintendents 
and  managers,  as  well  as  purchasing 
agents.  Laboratory  tests  are  described 
and  a  chapter  is  also  included  on  grind- 
ing wheels  vs.  grindstones,  but  of  par- 
ticular interest  is  the  chapter  on  the 


Stop  Snuffling 


- 


Sneezing,  hawking,  spit- 
ting and  coughing.  Why 
do  you  have  catarrh  any- 
way ?  You  were  not  born 
with  catarrh  —  you  con- 
tacted it.  This  offensive, 
inwholesome,  disagreeable 
:omplaint  fastened  itself 
upon  you  and  grew.  Na- 
ture in  trying  to  prevent 
more  serious  consequences 
due  to  the  congestion  in 
your  body,  finds  an  outlet 
for  the  accumulated  waste, 
by  way  of  catarrh.  You 
cannot  get  rid  of  it  the 
way  you  are  going  — 
sprays,  lotions,  snuffing 
powders,  drugs  and  medi- 
cines won't  stop  it.  You 
know  catarrh  leads  to 
other  troubles — serious 
ones — throat,  lungs,  stom- 
ach, intestines — all  become 
affected.  You  can  never 
enjoy  good  health  if  you 
have  catarrh ;  you  won't 
be  efficient  in  anything  as 
long  as  you  have  catarrh, 
and  it  detracts  from  your  personality  to 
be  hawking  and  snuffing  around  others. 

Build  Yourself  Ud 

Be  Clean  —  Wholesome  —  Healthy  — 
Virile.  Go  at  it  the  right  way — Nature's 
way.  No  drugs,  no  medicines.  Let  me 
show  you  how  by  my  method  of  health 
building,  body  developing,  called 

STRONGFORTISM 

Ita  practice  never  fails  —  it  builds  new 
tissue,  gives  brawn  and  muscle,  it  invigorates 
heart  action,  strengthens  kidneys,  and  makes 
the  bowels  move  by  their  own  natural 
strength,  it  makes  every  organ  in  your  body 
pulsate  to  health.  Under  this  kind  of  influ- 
ence nearly  all  sorts  and  kinds  of  ailments, 
weaknesses  and  disorders  disappear,  for  my 
method  helps  all  your  organs  function  na- 
turally and  properly. 

If  you  are  too  stout  or  too  thin,  flat 
chested,  or  round  shouldered — Strongfortism 
will  alter  it.  It  will  make  you  grow  in  vigor 
and  virility — and  nervous  energy — it  will  re- 
store your  vitality  and  keep  your  forces  vital. 
No  matter  what  your  condition  is  now,  or 
what  habits  you  contracted  or  indulged  in — 
I  will  show  that  you  can  renew  yourself.  You 
want  to  be  strong,  healthy — a  virile  man — 
you  want  to  be  all  that  a  man  ought  to  be, 
and  I  can  and  will  show  you  how  to  make 
yourself  the  man  that  is  desirable  from  every 
standpoint. 

Tell  me  your  ailment  and  send  three  2c 
stamps  to  cover  mailing  expenses  and  I  will 
send  you  my  book  "Promotion  and  Con- 
servation of  Health,  Strength  and  Mental 

Energy"  written  for  your  interest  and  wel- 
fare. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1224  Strongfort  Institute  Newark.  N.  J. 


economic  advantage  of  using  large 
wheels.  This  contains  some  actual 
figures  that  will  be  of  great  interest  to 
large  users  of  abrasive  wheels.  The 
argument  set  forth  in  regard  to  the 
advantage  of  large  wheels  includes 
some  facts  that  would  ordinarily  escape 
the  attention  of  purchasing  agents. 
Chapter  ten  is  devoted  to  truing  devices 
for  grinding  wheels,  while  chapter 
eleven  describes  the  process  of  rebush- 
ing  grinding  wheels.  The  design  of 
dust  collecting  systems  is  treated  in  de- 
tail and  many  valuable  suggestions 
given,  together  with  photographs  of  ac- 
tual collectors.  Safeguarding  grinding 
wheels  forms  an  important  chapter  of 
the  book  and  safety  engineers  would  do 
well  to  examine  its  contents.    It  tells 
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CONTRARY 
to  RUMORS 

Spread  by  a  Competitor 

The  Radio  Distributing  Co.  is  still  manufac- 
turing their  unmounted  universal  wound  in- 
ductances and  will  continue  to  supply  their 
agents  these  very  efficient  coils. 
That  the  RADISCO  COILS  are  superior  to  any 
similar  type  of  inductances  is  the  opinion  of  several 
well  known  radio  men  who  have  received  signals 
from  very  remote  stations. 

The  RADIO  DISTRIBUTING  COMPANY  will  as- 
sure all  purchasers  that  they  will  experience  no  in- 
convenience by  reason  of  any  action  now  pending  or 
to  be  started  by  reason  of  patent  on  coils  purchased. 
These  coils  are  in  stock  at  all  RADISCO  AGENTS,  who  carry  only  apparatus  of  proven  merit.  Look 
for  the  RADISCO  trade-mark  on  all  coils  you  buy  and  be  sure  of  getting  efficient  apparatus. 

Below  are  listed  a  few  of  the  reliable  firms  who  carry  the  Universal  wound  inductances  and  are  our 
agents  for  all  standard  radio  apparatus  of  merit,  including  our  NOW  famous  Better  "B"  Battery. 


Communicate  your  want*  to  them 


ALBANY,  N.  Y.: 
E.  L.  Long, 
21  Magnolia  Terrace. 

ATLANTIC  CITY,  N.  J.: 
Independent  Radio  Sup- 
ply Co. 
118  So.  New  Jersey  Are. 

BEINVILLE,  QUEBEC, 
CANADA: 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS.: 
Atlantic  Radio  Co., 
34  Battery  march  St 

BROOKLYN,  N.  Y.: 
Kelly  St  Phillip.  Electric 

-  Co., 

312  Flatbush  Are. 


BRONX,  NEW  YORK 

crrY: 

Amateur  Wireless 

Equipment  Co. 
1390  Prospect  Are. 

CHICAGO,  ILL.: 
Chicago  Radio  Labora- 
tories, 
1316  Carmen  Are. 

HAMPTON,  N.  H. 
Do  Lancey  Fetch  St  Co. 

LOS  ANGELES,  CALIF. 
The  Wireless  Shop 
511  W.  Washington  St. 

McKEESPORT,  PA.: 
K.  St  L.  Electric  Co., 
427  Olive  St. 


NEW  CASTLE,  PA.: 
Pennsylrania  Wireless 

Mfg.  Co., 
507  Florence  Are. 

NEWARK,  N.  J.: 
A.  H.  Corwin  St  Co., 
4  West  Park  St. 

NEW  ORLEANS,  LA.: 
L.  A.  Rose, 
4323  Magnolia  St 

PITTSBURG,  PA.: 
Radio  Electric  Co., 
4614  Henry  St 

PHILADELPHIA,  PA.: 
Philadelphia  School  of 

Wireless  Telegraphy, 
Broad  and  Cherry  Sts. 


PROVIDENCE,  R.  Li 

Rhode  Island  Electric 
Equipment  Co. 

45  Washington  St. 
SCRANTON,  PA.: 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3, 

also  at  8  Kingsbury  St., 

Jamestown,  N.  Y. 
SPRINGFIELD,  MASS. 

Electric  Service  Co. 

585  Armory  St., 
TORONTO,  ONTARIO, 

CANADA: 
The  Vimy  Supply  Co. 

585  College  St., 
WASHINGTON,  D.  C: 
National  Radio  Supply  Co. 

1405  U  St.,  N.  W. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 

RADIO  DISTRIBUTING  COMPANY      —      Newark,  New  Jersey 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  45th  STREET  NEW  YORK  CITY 

You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING 
IAGAZINE  for  years  at  $1.50  per  year   (Canada,  $1.75; 

>reign,  $2.00).  Please  let  this  start  with  the  

(Date  of  issue) 

sue.  I  enclose  $  and  according  to  your  special  offer 

snd  me  copy  of  book  checked  off. 

I, 


ame 
treet 
ity  . 
tate 


TEAR  OFF  AND  MAIL  THIS  NOW 


EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 


HOME  MECHANIC'S 
WORKSHOP  COMPANION 


HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 


HOW  TO  MAKE  AND 
USE  A  SMALL  CHEMICAL 
LABORATORY 


SOLDERING  AND 
BRAZING 


RADIO  HOOK-UPS 


DESIGN  DATA  FOR  RADIO  I 
TRANSMITTERS  AND 
RECEIVERS 
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The  Plate 
Battery 
Problem 
Solved ! 


The 

Marcuson  "B" 


Battery 


eliminates  the  use  of  the  in- 
efficient Dry  Battery  and  the 
old-fashioned  expensive  Stor- 
age Battery 

The  Marcuson  "B"  Battery  possesses 
four  points  of  perfection, — it  is  light, 
compact,  dependable,  and  inexpensive. 
The  Marcuson  "B"  Battery  can  be 
readily  charged  from  any  D.  C.  light- 
ing circuit. 

40  Volts.  Over  all  Dimensions:  6"  i 
6"  x  4".  Weight  5  lbs.  Price:  $12.00. 
The  Marcuson  Batteries  have  been  in 
use  for  more  than  ten  years  by  the 
largest  Electrical  Manufacturers,  Cable 
Repair  Ships,  Technical  Institutions, 
etc. 

Can  be  replaced  at  lower  cost  than 
new  Dry  Batteriea  can  be  bought  for 


We  are  sole  distributors  of  tbe 
"B"  Batteries. 

It  is  but  one  of  our  many  Radio  products. 
Simply  drop  us  a  card,  and  let  us  send  you 

our  Catalogue  No.  B-5,  on  plate  and  fila- 
ment batteries. 

WIRELESS  IMPROVEMENT  CO. 

Radio  Engineer* 
Manufacture! a  and  Distributors 

47  West  Street  New  York,  U.S.A. 


Skinderviken 
Transmitter 
Button 

The  most  ef- 
ficient little 
transmitter 
in  the  world 

Over  15,000  Sold  in  Less  Than  a  Year 

Use  it  on  your  Phonograph,  Wireless,  long 
distance  telephone,  etc.  Hundreds  of  interest- 
ing  experiments. 

Make  your  own  detectiphone 
Send  $1.00  for  super-sensitive  Button.  Three 
booklets  free  containing  circuit  diagrams. 
Order  now  from 

J.  SKINDERVIKEN 


335  Broadway, 

,  Randolph  St., 


New  York  City 
Chicago,  111. 


0*  0* 


:  • 

«V«.  .8*. 


EATON  OSCILLATOR 

TYPE  C 
FOR  EXPERIMENTERS 

Designed  to  transform  receiv- 
ing circuit*  to  receive  arc  and 
other  undamped  signals. 

It  will  oscillate  over  a  wave 
length  range  of  250-25,000 
meters. 

Requires  no  adjustments  of  any 
kind.  Only  one  variable,  the 
tuning  condenser,  is  required. 

The  simplest  and  cheapest  way 

of  receiving 


TRIOD  E 

(Trade  Mark) 

TWO  STEP  AMPLIFIER 

TYPE  B 

This  amplifier  is  a  compact  unit  of  the  re- 
sonance low  frequency  type,  and  provides 
a  maximum  of  amplification. 

Its  compactness,  simplicity  and  efficiency 
render  it  an  attractive  investment  to  the  pro- 
gressive radio  experimenter. 

IMMEDIATE  DELIVERY 

Particulars  and  price  on  application. 

TRIODE 

(Trade  Mark) 


WIRELESS  SPECIALTY  APPARATUS  COMPANY 

Engineers,  Designers,  Manufacturers  BOSTON,  MASS.,  U.  S.  A. 


Type  800  BALANCED  CONDENSER 

Mounted  or  unmounted.  Made  in  three  capacities.  Carried  by 
most  good  dealers,  price  $7.50  and  up.  Bulletins  Y  and  Z,  sent 
for  4c  stamps,  show  our  complete  line  of  high  grade  moderately 
priced  apparatus  for  the  modern  Radio  Laboratory. 

CLAPP  EASTHAM  CO. 

131    Main   Street  •:•  Cambridge,  Mass. 


DO  YOU  LIKE  TO  SEE  WHAT  YOU  BUY? 

Don't  buy  blindly.  Come  to  the  busiest  wireless  store  in  New  York  City 
and  see  what  you  are  getting.  It  is  worth  while  to  wait  a  day  if  it  isn't 
convenient  to  stop  in  just  when  you  want  something.  You  can  see  the  best 
apparatus  from  all  the  manufacturers,  de  Forest,  Grebe,  Arnold,  Clapp- 
Eastham,  and  others.  Complete  instruments,  parts — everything  for  the  radio 
experimenter.  Be  sure  to  see  our  transmitting  equipment  before  you  buy 
any  new  apparatus.  If  you  live  away  from  New  York,  send  lOe,  for  our 
new  catalog.  Our  service  to  distant  customers  makes  mail  order  buying 
quick  and  easy. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  CO. 

235a  Fulton  Street  New  York  City 

Digitized  Dy  Google 
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DUCK'S  No13 


B.D«ritCo. 


Electrical 
and  Wireless 


264  Pages 


Catalog 


JUST  OFF  THE  PRESS 


ITS 


I 


I  Any  radio  amateur  will  tell  you 
\       there  U  no  catalog  te  take  it. 

place,  and  that  it  U  a  Beacon 
Light  to  guide  you  in  the  selection  of 
your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  12e  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 

Great  cost  of  catalog  and  low  prices 
prohibit  distribution  otherwise 

What  This  Big  Catalog  Contains 

42  pp.  Motors  and 
Dynamos  * 
8  pp.  Flashlights ; 
2  pp.    Medical  Bat- 
teries; 
8  pp.  Ammeters  and 
Voltmeters ; 
20  pp.  Electrical  sad 
Mechanical  Hooks. 


175  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental rise ; 
10pp.  Ran  Material; 

2  pp.  Transformers  ; 

9  pp  Auto  and  Stf. 
Batteries ; 

8  pp.  Telegraph 
Instruments; 


I  THE  WILLIAM  B.  DUCK  CO. 

244-246  Superior  Street,  Toledo,  Ohio 


"MERACO" 

A  New  Line  of  RADIO 
EQUIPMENT  for  EXPERIMENTORS 

If  You  Are  Interested  in  the  Latest 
RADIO  APPARATUS 
You  Will  Want  to  See 
The    "MERACO"   Line    Before  You 
Buy  Anything  Else 

"  MERACO  "  Perfect  "B"  Batteries 

POSTPAID,  $1.20 

Look  for  our  announcement  next  month. 

MERCUBY-RADIO  APPLIANCE  CO. 

672-A  Broadway,  Brooklyn,  N.  Y. 


RETURN  COUPON 
American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $  I ;  please  enter  my  trial  subscrip- 
tion to  QST  for  9  months. 

Name  

Arlrlf. 


Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  s  special  high  pitch 
butler,  one  cell  Red  Seal  Dry  Battery,  sad  four 
feet  or  green  covered  flexible  cord. 

The  key  snd  buzzer  sre  mounted  on  s  highly 
finished  wood  bass,  and  three  nickel 


binding  posts  are  so  connected  that  the  set  may 
be  used  for  firs  dUTerant  purposes. 
List  No.  Price 
S42  Telegraph  Practice  Set,  with  Battery 
snd  Cord  

Weighs  4  lbs.  peeked. 

Price  dees  est  leelude  I 


MESCO  COMBINATION  PRACTICE  SET 

For  Learning  the  Morse  and  Continental  Visual  and  Audible  Codes 

This  outfit  Is  the  only  reliable  instrument 
which  will  enable  students  to  become  proficient 
operators  In  the  D.  S.  Naral  Service  because  It 
Is  equipped  with  s  busier  snd  miniature  lamp 
enabling  the  user  to  master  both  the  visual  snd 
audible  signals  quickly. 
List  Ns.  52— Practice  Set  with  Red  Sesl 

Battery  and  Cord   $4.01 

Weighs  4  lbs.  Miked. 

Pries  dees  est  Isoisde  postage. 


MESCO  RADIO  BUZZER 


This  boner  maintains  a  eoojtant  note  and  la  recommended  as  so 
exciter  for  checking  waTemeters  where  pure  sots  snd  snugs  energy 

are  required. 

It  consists  of  practically  a  dosed  circuit  tsld  of  low  reluctance, 
having  a  steal  armature  to  which  la  riveted  a  strap  suwortmg  s 
movable  ooataot.  The  armature  tension  Is  adjustable  by  means  of  a 
screw  with  a  milled  head  large  mouse  to  be  easily  and  sennanenuy 
adjusted  with  the  fingers  Ths  stationary  contact  Is  adjusted  by 
means  of  a  similar  screw.  The  magnet  colls  sre  sonneoted  in  series 
with  s  total  D.  C.  resistance  of  8.8  ohms.  Shun  led  aorcea  these  eoOs 
is  s  resistance  baring  a  D.  C  value  of  S  ohms.  This  shunt 
eliminates  all  sparkus  such  as  occurs  at  ths  break  on  ordinary  radio 
buzsers  and  ths  eneray  saved  thereby  Is  transferred  Into  any  eeoU- 
latlns  circuit  connected  to  It,  uts  result  belns  that  this  busier  ss 
constructed  radiates  five  times  mors  energy  than  say  etaer  *"f 
to  be  broken  are  eliminated  Contacts  are  of  genuine  pf'»"—».  which  Is 
constant  note.    Ths  parte  are  mounted  on  s  Condensate  base  te  ' 


type   AH  < 

essential  In  order  to  

constancy  Is  operation. 

Diameter  I  In. 

List  Ne. 

M  Mesco  Radio  Busier  . . 


height  IK  In.    Tbs  cap  Is  attached  to  the  bass  by  a  bayonet  lout. 


Pries 
.S2.M 


We  carry  a  large  and  complete  line  of  Standard  Wireless  Material  recognized 
by  experts  as  such  with  competent  experienced  wireless  attendants  in  charge 

Send  for  the  New  Edition  of  Our  Catalog  K28 

It  to  pocket  else,  coo  tains  SM  passe,  with  over  1,00*  Illustrations,  and  describes  In  plain,  clear  i—gn-g- 
all  about  Bells,  Push  Buttons,  Batteries.  Telephone  and  Wireless  Telegraph  Material,  Beotrlc  Ton.  Burglar 
and  Fire  Alarms  Oentrlvaasss.  Heebie  Call  Bells.  Electric  Alarm  Clocks,  Medical  Batteries,  Motor  Boat 
Horns,  nsetrtaally  Heated  Apparatus.  Battery  Connectors,  Switches,  Battery  Gauges,  wireless  TeJesraph 
Instruments.  Ignition  Supplies,  etc. 


Manhattan  Electrical  Supply  Co.,  Inc. 


NBW  TOM:  IT  Park  Plaes 
CHICAGO:  114  &  Wells  St. 


BRANCHJsS:  us  W.  «Ssd  St.,  ITT  w.  lSBeh  Be 

ST.  LOUIS:  UN  Pine  St.  Si 


WILCOX  PANEL  SWITCHES 

Tvpe  ioi 

A  beautiful  and  efficient  standardized  switch  for  gen- 
eral use.    Furnished  In  two  slsea. 

I"     Radius.  Brass  finish  40e    Nickel  finish  50c 

l'/i"  Radius.  Brass  finish  SOo   Nickel  finish  60c 

TYPE  102  (Illustrated) 
A  compound  switch  especially  suitable  for  the  primary 
of  loose  couplers,    1H    outside  radius. 
Brass  finish  11.10      Nleksl  finish  11.25 


VARIOMETER  PARTS 

Turned  from  hardwood.  Set  as  shown  con- 
sisting of  stator  (two  pans),  rotor  and  form 

for  winding  colls  Postpaid  $2.50 

Size  or  stator  5*i"  sq. 
Other  sizes  msde  to  order 
8BT  NO.  TWO  contains  all  parts  for  the 
variometer  Including  the  above  and  knob 
scale,  pointer,  shaft,  binding  posts,  wire  and 

Instructions  for  assembly  Postpaid  $5.00 

BUILD  YOUR  OWN  APPARATUS 
Our  standardised  parts  and  materials  make 
It  easy  to  build  efficient  apparatus  that  Is 
beautiful  and  uniform' In  appearance 

NEW  LOOSE  LEAF  CATALOG  READY 
Sent  for  fire  cents  In  stamps. 

The  Wilcox  Laboratories 

Lansing  Dept.  0 
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LIBERTY 

VACUUM  VALVES 

Licensed  under  patents 
Nos. 841,337 and879,532.  To 
be  used  only  for  amplifica- 
tion in  Radio  communication, 
and  only  for  experimental 
and  amateur  purposes,  and 
only  in  Audio  frequency  cir- 
cuits. Every  Liberty  Valve 
is  highly  sensitive  and  care- 
fully tested;  any  tube  that 
does  not  prove  so  we  will 
gladly  replace. 

Tests  have  proved  the  Lib- 
erty valves  several  times  more 
efficient  than  its  competitor. 

Liberty  Valves  are  not  the 
only  ones  you  can  buy,  but 
they  are  the  best. 

Price  now — $6.50.  Weight 
1  lb.  Insured  Parcel  Post  Extra 

Sold  Only  by 

The  Radio  Apparatus  Co. 

Pottstown,  Pa. 


Are  You  Satisfied 

with  a  double-slide  tuner, 
crystal  detector,  and  80- 
ohm  phones? 

If  you  are,  don't  waste 
your  time  reading  this — 
but  if  you  want  to  get  the 
maximum  range  from  your 
set,  we  have  the  instru- 
ments that  will  give  you 
this  range  at  all  times.  Our  ^ 
instruments  are  real  pro- 
fessional quality. 
The  two  step  amplifier  illustrated,  will  give  the  maximum  ampli  - 
fication and  has  "B"  Batteries  included.    It  uses  standard  V.  T. 
Tubes.   Further  information  on  request. 
Price  without  tubes— $50.00. 

THE  PRECISION  EQUIPMENT  CO., 

2437  Gilbert  Avenue,  Dept.  B  -:-  Cincinnati 


-  * 

< 

• 

.5  ■#  > 

— ~» 

fcv 

•  » 

Y7 

MORE  THAN  A  STORE 

At  F.  D.  Pitts  Company  you  will  find  an  exposition  of 
radio  and  experimenters'  supplies  from  the  foremost 
manufacturers  of  the  country.  No  other  store  has  such 
a  complete  line  of  equipment,  nowhere  else  is  such  an 
opportunity  to  choose  from  the  products  of  Clapp-East- 
ham,  Grebe,  De  Forest,  General  Radio,  etc.  A  feature 
which  will  appeal  to  experimenters  is  that  we  keep  things  in  stock!  What  other  stores 

do  not  keep,  you  can  get  at  Pitts'.   

SEND  4  CENTS  FOR  OUR  CATALOG.    IT  HAS  JUST  COME  FROM  THE  PRESS. 

COME  IN  AND  SEE  FOR  YOURSELF 
F.  D.  PITTS,  Dept.  F.        12  Park  Sq.,  Boston,  Mass. 


Readers  Workshop  Page 
(Continued  from  page  293) 
mers,  saws  and  many  other  things. 

"I  made  a  lathe  on  which  I  use  the 
chuck  from  the  bench  drill.  I  find  it 
very  useful  in  winding  coils,  trans- 
formers and  light  lathe  work. 

"I  value  my  shop  at  about  one  thou- 
sand dollars,  and  am  spending  all  I 
make  from  it  for  tools  and  new  equip- 
ment. 

"I  am  eighteen  years  old,  and  for  the 
last  four  years  have  been  collecting  and 
making  apparatus  which  I  now  have. 

"I  obtained  most  of  my  material  from 
scrap  heaps  and  the  junk  yards.  This 
is  the  second  shop  I  have  built  and  I 
believe  it  is  nearly  complete.  A  good 
work-shop  at  home  is  the  best  thing  in 
the  world  for  an  industrious  young 
fellow.  You  will  always  find  a  proud 
boy,  with  plenty  of  friends  to  help  him, 
when  he  can  say  'I  made  it.' 

"His  shop  can  lead  him  to  be  an 
inventor,  electrical  engineer  or  contrac- 
tor, besides  merely  a  'shop  tinker'." 

A  description  of  the  laboratory  shown 
in  the  middle  of  the  page  follows : 

"The  electrical  power  plant  of  my 
laboratory  is  a  six-volt,  eighty-ampere 
hour  storage  battery,  located  in  the 
lower  left-hand  cabinet.  My  main  ex- 
periments are  in  electro-chemistry,  dye 
stuffs  and  explosives. 

"My  equipment  is  all  home  made,  ex- 
cepting the  glassware.  The  small  gas 
furnace  I  made  out  of  16-gauge  iron 
and  lined  it  with  asbestos,  three-eighths 
thick.  The  cabinets  I  also  made  in  my 
small  wood-working  shop.  I  could  not 
get  a  picture  of  my  shop,  owing  to  the 
nature  of  the  building  it  is  in,  but  here 
is  a  list  of  what  it  contains :  One  speed 
lathe,  jig-saw,  rip  and  cut  saw,  disc 
turning  machine,  emery  wheel,  and 
small  drill  press.  My  motive  power  is 
a  \y2  horsepower  gas  engine." 

Writing  on  Metals 

Cover  the  plate  you  wish  to  mark 
with  melted  beeswax  which  can  be  done 
by  heating  the  plate  slightly  and  rub- 
bing the  surface  with  wax.  When  cold 
write  whatever  you  wish  to  inscribe 
plainly  with  a  stylus,  taking  care  to  go 
clean  through  the  wax  right  down  to 
the  metal.  Make  an  etching  fluid  to  the 
proportions  of  which  put  one  ounce 
muriatic  acid  and  16  ounces  of  nitric 
acid  by  weight.  Mix  and  shake  well 
together;  apply  the  mixed  acids  with  a 
feather,  carefully  filling  each  letter. 
Let  the  acid  remain  in  contact  with  the 
metal  for  a  period  of  1  to  10  hours,  ac- 
cording to  the  depth  of  the  etching 
desired,  then  stop  the  process  by  wash- 
ing the  plate  with  water  and  removing 
the  wax.  The  design  will  be  found 
clearlv  etched  on  the  metal  surface. 
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The  New  Audio  Frequency 
Amplifying  Transformer 

To  meet  the  demand  for  an 
amplifying  transformer  for 
tubes  of  higher  impedence 
than  the  usual  Marconi  V.  T. 
and  for  the  experimenter  who 
wishes  to  try  various  ratios  of 
transformation,  we  offer  the 
Type  A-5  Laboratory  Instru- 
ment. Both  primary  and  sec- 
ondary have  three  variations 
of  the  number  of  turns.  The 
impedence  between  taps  1  and 
2  on  primary  and  5  and  6  on 
the  secondary  is  the  same  as 
our  well  known  Type  A-2 
transformer.  The  maximum 
number  of  turns  is  between 
taps  1  to  4  on  primary  and  5 
to  8  on  secondary.    For  laboratory  work,  this  instrument  is  ideal. 

Type  A2  Amplifying  Transformer  completely  mounted   $7.00 

Type  A2  Amplifying  Transformer  without  binding  posts  and  panels  5.00 

Type  A2  Amplifying  Transformer  without  binding  posts,  panel  or 

castings    4.50 

Type  AS  completely  mounted   11 .00 

Type  AS  without  binding  posts  or  panel  .   7.S0 

Type  A5  without  binding  posts,  panels,  or  supports   7.00 

Modulation  Tranformers  for  radio  telephony  work  supplied 
at  same  prices  as  either  type  of  amplifying  transformers. 

ACME  APPARATUS  CO.,  22  Windsor  St.,  Cambridge,  Mass. 


Iron  Paint 

A  paint  intended  for  covering  damp 
walls,  kettles,  or  any  vessel  exposed  to 
the  action  of  the  open  air  and  weather 
is  made  of  pulverized  iron  and  linseed 
oil  varnish.  If  the  article  is  exposed 
to  frequent  changes  of  temperature, 
amber  varnish  and  linseed  oil  varnish 
should  be  mixed  with  the  paint  intended 
for  the  first  two  coats  without  the  ad- 
dition of  any  artificial  drying  medium. 
The  first  coat  should  be  applied  rather 
thin,  the  second  a  little  thicker  and  the 
last  in  a  rather  fluid  state.  The  paint 
is  equally  adapted  as  a  weatherproofing 
for  stone,  iron  or  wood. 

Lacquer  for  Bright  Steel 

A  cold  lacquer  that  requires  no  stov- 
ing  for  steel  is  made  as  follows:  Mastic 
resin,  8  ounces;  camphor,  4  ounces; 
spirits  of  wine,  I  quart;  sandarach 
resin,  12  ounces;  gum  elemi,  4  ounces. 
Digest,  filter  and  use  the  lacquer  cold. 
The  consistency  of  the  lacquer  may  be 
varied  by  adding  more  or  less  alcohol. 

Slipping  Belts 

A  piece  of  beeswax  held  against  a 
loose,  slipping  belt  will  cause  it  to  grip 
the  pulley  like  a  tight  belt  The  wax 
is  applied  while  the  belt  is  in  motion. 


The  efficiency  and  sensitiveness  of  Vacuum  Tubes  is  re- 
tained or  increased  by  repairing  or  replacing  broken  or 
burned  out  elements. 

The  establishment  of  a  complete  and  modern  high 
Vacuum  Laboratory  enables  us  to  repair  all  types  of  tubes 
manufactured  in  the  United  States  or  abroad. 


RECEIVING  TUBES  AUDIOTRONS 

$4.50  ELECTRON  RELAYS 


}$4.00 


THE  COST  OF  REPAIRING 

MARCONI  V.  T. 
WESTERN  ELECTRIC 
GENERAL  ELECTRIC 
DEFOREST 
MOORHEAD 

SMALL  TRANSMITTING  AND  FOREIGN  TUBES  $7.50 
POWER  TUBES  15.00 

Burned  out  tubes  purchased  outright  at  .50  each. 

A  limited  number  of  repaired  tubes  on  hand,  guaranteed  money  refunded 
if  not  satisfactory. 

Same  as  new  at  $5.00  and  $4.50  respectively.  AGENCIES  DESIRED 

The  Vacuum  Tube  Repair  Co. 

511  Perry  Building  Oakland.  California 
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RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 

available  at  a  reasonable 
price. 

These  dials  are  of  fine  black  polished 
composition  with  radial  lines  and  fig- 
ures accurately  engraved  and  filled 
with  brilliant  white.  Diameter  of 
dial  is  3  inches  and  they  are  3/16 
inch  thick.  The  edge  is  bevelled. 
The  hole  in  the  center  will  pass  8-32 
screw  and  there  are  three  holes  around 
the  center  hole  to  fasten  on  knob. 
(Theae  holes  are  not  shown  in  cut.)  We  can 
furnish  dial  alone  or  with  fine  Bakelite 
Knob  mounted.  This  knob  has  a  set  screw 
to  clamp  shaft  of  instrument  to  which  dial 
is  to  be  applied. 

If  your  dealer  cannot  supply  you  send  us  his 
name  with  your  order.  Immediate  deliveries. 

For  tale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  &  Co. 

4  West  Park  Street  Newark,  N.  J. 


3  Inch  Dial 


oatpald 


3  iach  Dial  with  Knob  mounted. .  .$1.30 
Postpaid 

BULLETIN  No.  1  describing  theae  parts 
will  be  mailed  free  to  all  who  send  in 
their  name  and  address  and  they  will 
be  put  on  our  mailing  list  for  all  future 
bulletins  describing  our  high-grade 
Radio  Apparatus. 


Licensed  by  De  Forest 

AUDIOTRON 

'  The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  vacuum  tube  is  now  manufactured  and 
sold  as  a  genuine  audion  licensed  under  DeForest  Patents 
Nos.  841387  and  879532  to  be  used  only  for  amplification 
in  radio  communication  and  only  for  experimental  and 
amateur  purposes  and  only  in  audio  frequency  circuits. 

The  AudioTron  has  a  double  filament  of  special  thor- 
ium tungsten  and  the  operating  life  is  over  2000  hours. 
No  special  socket  is  required.  The  electrical  and  me- 
chanical dimensions  result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage  under  40. 
Our  guarantee  insures  satisfaction. 

Price  $6.00  Each 

If  your  local  dealer  cannot  supply  you  we  will  ship 
postpaid  when  cash  accompanies  order. 

The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron 
is  guaranteed  to  arrive  in  good  condition  and  to  prove  fully  satis- 
factory. Replacement  of  unsatisfactory  tubes  will  be  made  free 
of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  doted  core,  two  coil  type 

DEALERS :— Write  for  our  attractive  trade  Proposition. 


AUDIOTRON  SALES  CO.,  Lick  Bldg.,  San  Francisco,  Calif. 


"Ask  Anyone  Who 
Has  Used  It" 

"My  Brandes  Headset  Never 
Gives  me  a  Headache."  (Name 
on  Request.) 

The  fitting  and  lightness  are  Tcry  im- 
portant. The  Brandes  Headset  excels 
in  theae  respects.  Special  attention 
has  been  given  to  this  feature. 

BRANDES  WIRELESS 
HEADSET 


"Superior",  MOO  ohms,  $7 

TRIAL  Test  out  Brandt!  Wireless 
Receivers  against  any  ether 
OFFER  <"«*#.  Test  them  for  sensi- 
tiveness, elearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The 
two  diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  V.  S.  Gov- 
ernment exferts  and  experts  abroad: 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  4c  FOR  CATALOGUE  it 

C.  BRANDES,  32  ^^T: 

INC.         it—  ta  wtw  isTi 

WIRELESS  RECEIVER  SPECIALISTS 


BURGESS 
"B" 

BATTERIES 


15  Cells 

22H 
Volts 


BURGESS  "B"  BATTERIES 
proved  so  successful  in  Gov- 
ernment apparatus  that  they 
are  being  used  by  the  progres- 
sive amateurs. 

They  are  now  available 
for  general  use.  For  further 
information  write  to 

BURGESS  BATTERY  COMPANY 

Harris  Trust  Bldg.  Chicago 


RADIO  APPARATUS 

on  the 

INSTALLMENT  PLAN 

Tall  particulars  and  the  BVA  BULLaTDf  sash  me 
seat  on  receipt  of  tan  cents— stamps  or  coin. 

J.  DONALD  VANDERCOO 

LOMBARD      box  M  ILLINO 
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Complete  Practical  Machinist 
by  Joshua  Rose 
One  of  the  best-known  books  on  machine  shop 

work,  now  in  lis  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  (ires  full  practical  Instructions 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covert  lathe  work, 
rise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
of  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  aa  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  bead  and  bands  to  better  advantage. 
No  machinist's  library  Is  complete  without  this 
TOlume. 

M7  Pages.    432  Illustrations 
Price  $3.00 

Metal  Worker's  Handy-Book  of  Recipe* 
and  Processes 
By  William  T.  Brannt 

This  volume  Is  a  valuable  work  of  reference 
and  instruction  for  all  engaged  In  the  working 
of  metals.  It  is  a  collection  of  formulas  and 
practical  manipulations  fur  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding ;  cements ;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  brsslng,  cop- 
pering, galvanizing,  gliding,  nickeling,  silvering, 
tinning,  etc ;  fluxes  snd  lutes,  lacquers,  paints 
and  varnishes;  solders  and  soldering;  welding  snd 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit and  exyacstylene  welding,  etc. 

5S2  Page*-   U  Illustrations 
Price  $3.00 

Tecbno-Chemical  Receipt  Book 

Edited  with  Additions  by 
Wm.  T.  Brannt  and  Wm.  H.  Wahl 

This  well-known  Becelpt  Book  Is  a  mine  of  ac- 
curate information  that  everyone  may  work  to 
great  advantage.  It  Is  encyclopedic  In  range,  yet 
gives  only  the  best  formulas  for  each  prepara- 
tion or  operation,  and  thorough  testa  by  com- 
petent men  guarantee  their  Intrinsic  merit. 

A  compact  and  reliable  collection  of  approved 
receipts  and  processes,  containing  thousands  of 
receipts  covering  the  latest,  most  Important  and 
most  useful  discoveries  In  chemical  technology 
and  their  application  In  the  useful  arts  and  In- 
dustries. It  Is  Indispensable  to  every  practical 
man  and  contains  500  pages,  closely  printed, 
giving  an  Immense  amount  Of  matter  on  a  great 
variety  of  subjects.  Every  care  has  been  taken 
to  select  the  very  best  receipts  of  each  kind  and 
there  are  few  persons,  no  matter  in  what  busi- 
ness or  trade  they  may  be  engaged,  who  will  not 
find  in  this  volume  something  of  use  and  benefit  to 
them.  The  library  of  the  laboratory,  factory  or 
home  Is  not  complete  without  a  copy  of  this  handy 
and  useful  book  of  reference. 

SIC  Pages.  78  Illustration* 


Price  $2.50 


Friction,  Lubrication,  Fats  and  Oils 
By  Em  11  F.  Dleterlcha 

When  we  realize  that  It  Is  no  figure  of  speech, 
but  a  bald  statement  or  fact,  to  say  that  lubrica- 
tion alons  keeps  the  wheels  of  Industry  turning, 
then  we  must  look  respectively  upon  this  as  a 
question  of  vitsl  Importance  In  this  mechanical 
age.  The  author,  himself  a  chemist  and  an  In- 
ventor and  manufacturer  of  lubricants,  wrote  this 
manual  for  the  mechanic  and  manufacturer  of 
ordinary  education,  that  the  busiest  man  might 
learn  the  main  facts  of  friction,  the  origin  and 
charteristica  of  fats  snd  oils,  their  uses,  their 
adulterations,  their  practical  testing  and  the  best 
ways  to  make  them  serve  his  own  particular  ends. 

Price  $1.50 

Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD  &  CO.,  Inc. 

PubUahere  of  Mechanical  and  Industrial  Books 

10-116  Nassau  St.,     New  York,  N.  Y. 


Supercharging  Aviation 
Engines. 

(Continued  from  page  301) 

very  little  weight  and  head-resistance 
will  be  added. 

The  uses  of  the  supercharger  for 
military  service  can  be  divided  into, 
first,  for  airplanes  in  which  it  is  de- 
sired to  reach  extreme  altitude;  second, 
for  airplanes  in  which  it  is  desired  to 
increase  the  rate  of  climb  and  hori- 
zontal speed,  and  therefore  maneuver- 
ability at  altitudes  where  it  is  intended, 
to  fight;  and,  third,  for  airplanes 
which  carry  large  loads,  such  as  bomb- 
ers, which  normally  are  handicapped 
by  having  a  very  low  ceiling  and  whose 
entire  usefulness  would,  if  larger  en- 
gines were  installed  to  pull  them  to  a 
higher  ceiling,  be  lost  on  account  of  the 
larger  amount  of  fuel  and  other  ma- 
terial that  would  have  to  be  carried, 
thus  decreasing  their  radii  of  action. 

The  application  of  superchargers  in 
commercial  airplanes  of  the  future 
seems  assured  because  superchargers 
will  make  possible  for  more  miles  per 
hour  and  more  miles  per  gallon  with  a 
given  engine  and  airplane,  and  speed 
is  the  main  advantage  of  air  over  other 
kinds  of  transportation.  It  is  thought 
by  many  qualified  judges  that  by  fly- 
ing at  a  sufficient  height  with  a  super- 
charged engine  and  a  suitably  designed 
airplane,  a  speed  of  200  m.  h.  p.  can 
be  maintained. 

In  the  heavy  load-carrying  type  of 
plane  which  must  necessarily  cross 
mountains  or  perhaps  fly  above  storms 
and  clouds,  the  necessary  height  can 
be  reached  with  smaller,  cheaper  and 
more  economical  engines  if  they  are 
fitted  with  superchargers.  It  is  obvious 
that  in  really  long  cross-country  flights 
or  trans-continental  flights  with  mail 
or  passengers,  the  logical  course  is  to 
fly  at  25,000  or  30,000  ft.  altitude 
where  the  resistance  to  speed  is  low  and 
great  speed  can  therefore  be  attained 
provided  the  engine  can  deliver  high 
power  economically,  which  it  can  do 
if  equipped  with  a  supercharger. 

As  a  graphic  illustration  of  the  ad- 
vantage of  a  supercharged  engine,  it 
is  pointed  out  that  at  25,000  ft.  alti- 
tude a  supercharged  250-hp.  engine 
will  deliver  as  much  power  as  a  1000- 
hp.  engine  without  a  supercharger;  and, 
of  course,  the  former  will  weigh  many 
hundred  pounds  less,  its  fuel  and  tank- 
age will  weigh  very  much  less,  the  first 
cost  will  be  much  lower  and  the  struc- 
ture of  the  airplane  can  be  made  much 
lighter. 

Editorial  Note: — Serious  attention 
was  given  to  this  problem  in  Europe 
and  early  in  1915  the  French  authori- 
ties inaugurated  a  series  of  experiments 
to  determine  a  method  of  maintaining 
constant  atmospheric  pressure  in  the 
carburetor  regardless  of  altitude.  In 


this  country,  however,  nothing  was  done 
on  this  problem  until  our  entrance  into 
the  war  made  it  imperative.  This 
neglect  was  inevitable  because  of  the 
lack  of  interest  in  aviation  .natters  on 
the  part  of  the  authorities  and  legisla- 
tors in  this  country,  so  we  are  really 
trailing  along  behind  the  French,  Brit- 
ish and  Italians  in  this  important  de- 
velopment work,  just  as  we  are  in  gen- 
eral aeronautical  progress.  Each  of 
the  nations  mentioned  have  carried  out 
experimental  work  on  supercharging 
independently  of  the  others.  It  is  a 
striking  indorsement  of  the  turbo-super- 
charging scheme,  as  first  worked  out 
by  Prof.  Rateau  in  France,  that  at  the 
present  time  this  method  is  most  in 
favor  with  all  experimenters  after  other 
systems  have  been  given  exhaustive 
trials.  This  applies  as  well  to  Euro- 
pean development  work,  which  was  be- 
gun two  years  before  our  own.  Work 
in  this  country  has  practically  all  been 
with  the  Rateau  system,  modified  me- 
chanically in  details  but  still  preserv- 
ing the  same  principles  of  operation 
as  first  advanced  and  tried  by  Rateau. 
Suffice  it  to  say  here  that  the  Rateau 
system  so  far  appears  to  have  the  most 
advantages. 

Supplementary  illustrations  at  Figs. 
.6 A  and  B  shows  the  gear  drive  system 
at  A  and  a  simplified  exhaust  turbine 
cycle  is  shown  at  B.  The  original  Ra- 
teau turbine  design  is  shown  at  'Fig.  7 
and  it  will  be  apparent  that  it  is  the 
basic  type  from  which  other  super- 
chargers of  the  later  development  have 
been  adapted. 

The  exhaust-gas  turbine  offers  con- 
siderable that  is  of  advantage  as  it  can 
be  connected  direct  with  the  exhaust 
ports  of  the  engine  by  special  pipes 
replacing  the  standard  manifolds  so 
that  all  the  products  of  combustion 
must  pass  through  the  exhaust  turbine 
nozzles  and  give  up  its  energy  to  the 
motor  and  the  driven  impeller  of  the 
into  the  atmosphere  through  the  dis- 
charge passage.  In  the  designs  which 
have  been  tried  thus  far,  the  driving 
rotor  and  the  driven  impeller  of  the 
centrifugal  compressor  are  mounted  on 
the  same  shaft.  The  building  of  the 
turbine  and  compressor  as  a  unit  re- 
sults in  an  exceedingly  compact  ma- 
chine, which  in  most  instances  can  be 
mounted  directly  on  the  front  of  the 
engine  as  has  been  done  in  the  appli- 
cation to  the  Liberty  engine  shown  at 
Fig.  3.  The  possibilities  of  the  super- 
charged engine  opens  up  a  new  field 
for  aircraft  development,  as  Major 
Hallett  has  so  clearly  brought  out  in 
his  paper. — Victor  W.  Page. 
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Simple  Experiments  In  Science 
For  Beginners 

{Continued  from  page  303) 

substances.  In  the  case  of  liquids,  the 
degree  of  compressibility  is  very  small 
compared  with  solids.  For  all  ordinary 
pressures,  water  is  absolutely  incom- 
pressible. This  can  be  shown  by  the 
simple  device  sketched  in  Fig.  4.  A 
small  bottle  is  clamped  between  two 
boards  by  means  of  two  long  bolts.  A 
plunger  passes  through  the  top  board 
and  fits  snugly  into  the  mouth.  When 
the  plunger  is  forced  down  into  the 
mouth  of  the  bottle  with  the  application 
of  considerable  force  the  bottle  will 
burst. 

Another  very  interesting  experiment 
can  be  performed  by  the  aid  of  two 
small  pieces  of  cloth,  one  black  and  one 
white.  It  is  claimed  that  white  clothes 
are  much  cooler  in  the  summer  time 
than  black  clothes.  There  is  a  scien- 
tific reason  for  this  assertion.  It  is 
known  that  heat  waves  can  be  reflected 
just  as  light  waves  can  be  reflected. 
White  always  reflects  heat  waves  while 
black  absorbs  them.  Therefore,  it  is 
really,  true  that  black  clothes  are 
warmer  than  white  clothes  because  they 
absorb  heat  waves.  This  fact  can  be 
proven  by  a  very  simple  experiment. 
On  a  cold  day,  when  the  sun  is  shining, 
the  piece  of  black  and  white  cloth  pre- 
viously mentioned  are  laid  on  top  of  the 
snow  in  the  sunshine.  After  a  few 
minutes  the  snow  under  the  black  piece 
of  cloth  will  be  melted  while  the  snow 
under  the,  white  piece  of  cloth  will  re- 
main frozen.  This  proves  beyond  all 
reasonable  duobt  that  the  black  piece  of 
cloth  actually  absorbed  the  heat  waves 
and  melted  the  snow  underneath,  while 
the  white  piece  reflected  the  heat  waves 
and  protected  the  snow  underneath. 

A  very  interesting  experiment  can  be 
tarried  out  by  melting  glass  in  the  flame 
of  a  torch  and  allowing  it  to  drop  into 
a  bath  of  cold  water.  This  will  result 
in  the  formation  of  little  drops  of  glass 
with  a  long  tail.  When  the  end  of  this 
tail  is  pinched  with  the  fingers,  the 
entire  piece  of  glass  will  be  shattered 
into  tiny  bits.  This  results,  owing  to 
the  state  of  molecular  stress  which  was 
caused  by  the  sudden  cooling  of  the 
molten  glass.  These  drops  are  called 
Prince  Ruperts  Drops. 

Origin  of  "Watch  Your  Step" 

FROM  an  analysis  of  nearly  ten 
thousand  accidents  recently  reported 
by  manufacturers,  chiefly  electrical,  in 
the  United  States,  the  highest  percent- 
age of  those  that  occurred  outside  the 
companies'  premises  were  attributed  to 
slipping,  tripping  and  falling,  hence 
the  origin  of  "Watch  Your  Step."  This 
means  that  the  greatest  danger  lying  in 
wait  for  a  man  in  his  hours  of  leisure 
is  the  pavement  beneath  his  feet.  The 


highest  percentage  of  falls  came  from 
those  occurring  on  the  level,  while 
others  came  in  the' following  order  of 
seriousness:  From  elevations,  from  lad- 
ders, over  obstructions,  on  stairs,  from 
poles,  into  excavations,  from  temporary 
supports  and  from  scaffolds. 

On  the  companies'  premises,  "hand- 
ling material"  comes  first.  Accidents 
from  electric  current — from  shock, 
burns,  eye-flash — rank  fourth  in  a  list 
of  eighteen  classes  of  accidents.  Only 
.7  per  cent  of  all  the  accidents  reported 
were  due  to  exhaustion  from  heat,  which 
seems  strange — one  imagines  that  more 
suffer  from  heat  prostration  than  is 
actually  recorded. 

From  a  general  consideration,  in- 
juries to  fingers  were  highest,  eyes  next, 
and  ears  last  in  a  classification  of 
thirty-five  anatomical  locations.  From 
the  standpoint  of  occupation,  linemen 
ranked  first  and  carpenters  lowest. 

Perhaps  the  most  interesting  classifi- 
cation is  that  which  considered  the 
length  of  service.  Of  all  the  accidents 
reported,  25. 9  per  cent,  or  the  highest 
single  percentage,  had  all  been  in  the 
employ  of  the  companies  less  than  six 
months.  Those  veterans  of  over  twenty 
years'  service  contributed  only  1.1  per 
cent  to  the  casualty  list. 

To  determine  the  seriousness  of  the 
various  causes  of  accidents,  by  consid- 
eration of  the  number  only,  resulting 
from  each  cause,  is  misleading.  While 
only  8.3  per  cent  were  injured  by  elec- 
tric current,  these  accidents  were  re- 
sponsible for  over  70  per  cent  of  the 
total  lost  time,  and  70  per  cent  of  the 
serious  and  fatal  accidents.  The  fact 
is,  however,  and  it  is  encouraging,  that 
75  per  cent  of  this  class  of  accidents 
are  preventable  when  the  proper  safety 
devices,  such  as  enclosed  switches,  rub- 
ber gloves,  etc.,  are  installed,  while 
falling  will  continue  as  long  as  man 
fails  to  "Watch  His  Step." 

Writing  on  Glass 
The  glass  should  be  wanned  to  120* 
and  not  more  than  140°  F.,  or  until  no 
more  vapor  is  evident.  The  surface  of 
the  hot  glass  should  be  bathed  with  the 
following  varnish,  taking  care  to  move 
the  plate  just  as  if  applying  collodion 
in  photographic  work.  The  varnish  is 
made  of  5  grams  mastic  in  sheets.  8 
grams  dammar  and  80  grams  of  90% 
alcohol.  The  solution  is  made  in  a 
firmly  corked  bottle  then  water  bathed 
and  filtered.  This  varnish  is  very  bril- 
liant, hard  and  transparent.  After  the 
varnish  is  dry,  drawings  in  India  ink 
can  be  made  on  the  surface,  and  this 
method  can  be  followed  for  marking 
bottles,  making  lantern  slides  or  for 
photographic  purposes. 

Drilling  Job.  —  Sometimes  tapped 
screw  holes  require  that  the  lower  part 
of  the  holes  should  be  larger  so  that 
there  will  be  no  thread  in  that  part  of 


the  hole.  It  may  be  impossible  to  ap- 
proach that  part  of  the  holes  from  the 
bottom.  Special  boring  bars  are  used 
when  the  hole  is  large.  If  the  hole  is 
small,  drill  the  first  part  of  the  hole 
to  the  required  depth  that  is  to  be  the 
drill  diameter,  then  take  the  same  drill 
and  grind  off  one  of  the  cutting  sides, 
throwing  the  point  of  the  drill  out  of 
center.  This  will  increase  the  diameter 
of  the  lower  part  of  the  hole  in  a  ratio 
corresponding  to  the  eccentricity. 
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Is  Your  Transmitter 

Really  Tuned? 

You  may  think  that  your  transmitter  is  tuned,  but  you 
don't  know  unless  your  station  is  equipped  with  a  reliable 
Antenna  Ammeter. 

These  Roller-Smith  Hot-Wire  Ammeters  were  made  for 
the  U.  S.  Army  Air  Service  for  use  on  fighting  planes. 

Regularly  $13 — Our  Special  Price  $7 

With  the  Armistice  came  a  cancellation  of  contracts  and  these  Ammeters,  which 
had  successfully  passed  the  exacting  Government  tests,  were  returned  to  the  manu- 
facturers. Each  is  in  perfect  condition,  packed  in  its  original  carton  and  ready 
for  immediate  shipment. 

The  icale  reading  ii:  0-2.5  Amperes.    Shunt  giving  double  or  triple  thii  range,  75c  extra. 

By  buying  the  entire  surplus  we  are  able  to  sell  these  Ammeters  at  less  than  the 
Government  paid  for  them  in  lots  of  one  thousand.  Better  order  one  today  as 
this  may  be  your  last  chance.   Remit  by  check  or  money  order. 

A.  H.  GREBE  &  CO.,  INC.  71  Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 


NTERnatioNA 


VACUUM  TUBE  DETECTOR  AND 
AMPLIFIER  AND  TWO-STAGE 
AUDIO  FREQUENCY  AMPLIFIER 

This  detector  and  amplifier  unit  is  one  o 
the  series  of  interchangeable  panel  units  for  receiving,  which  the  Inter- 
national Radio  Telegraph  Company  is  manufacturing  as  part  of  its  new 
line  of  experimental  and  laboratory  apparatus.  The  two-stage  amplifier 
will  multiply  signal  strength  about  350  times.  The  units  are  all  of  the 
same  size,  having  6"  by  ty&  panels,  and  are  all  fitted  to  standard  well 
finished  cases,  so  that  they  may  be  combined  and  connected  in  any  way 
desired.  These  instruments  include  detectors,  condensers,  inductances, 
amplifiers,  etc.,  as  described  in  our  various  Experimental  Apparatus 
Bulletins. 

The  detector-amplifier  is  priced  at  $35.00,  without  tubes,  and  the  two- 
stage  amplifier  at  $42-50,  without  tubes.  Terms— cash  with  order,  F.  O.  B. 
New  York  City. 

Write  to  Department  21  for  new  Experimental  Apparatus  Bulletins. 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 
326  BROADWAY  NEW  YORK  CITY 


POROX  STORAGE  CELLS  FOR 

MODELS,  ELECTRICAL,  AND  RADIO  APPARATUS 

Porox  Storage  Batteries  are  made  up  of  separate  2-volt  cells  in 
PY-RA-LIN  jars,  designed  for  high  efficiency,  low  weight,  and  long 
life.  They  are  lighter,  more  powerful,  last  longer,  and  cost  less 
than  dry  cells.  Can  be  charged  at  home.  Porox  Cells  are  designed 
for  the  requirements  of  the 

MODEL  MAKER  AND  EXPERIMENTER 

2  volU,  10  amp.-hrs.,  3  x  1%  x  4Vi  ins. 

2  volts,  15  amp.-  hr».,  3  x  2%  x  4y, 

2  volts,  16  amp.-hrs.,  3  x  IVt  x  6  Ins. 

2  volts,  25  amp.-hrs.,  3  x  2%  x  6  Ins. 

Any  number  of  cell*  put  together  for 
any  required  voltage.  Batteries  are 
also  furnished  in  oak  cases  for  ignition 
and  lighting. 

ALBERT  MULLER, 
8758  Queens  Boulevard, 

JAMAICA,  LONG  ISLAND,  N.  Y. 


Electric  Oven  Efficiency 

THE  London  Electrician  reports 
some  recent  tests  of  electric  ovens. 
They  were  coated  with  non-conducting 
material,  and  the  door  fitted  in  a  wedge- 
like seat  or  jamb,  so  as  to  save  all  pos- 
sible waste  of  heat.  It  took  28  minutes 
to  get  a  temperature  of  350°  F,  which 
was  rated  as  a  cooking  heat.  Then  lOyi 
lbs.  of  roasting  beef  were  put  in,  and 
the  oven  in  the  next  12  minutes  showed 
a  temperature  of  394°.  All  the  switches 
were  now  shut  off  and  the  meat  was  left 
to  cook  by  the  heat  present,  tireless 
cooker  fashion.  It  was  sufficiently 
cooked  without  any  more  current  being 
turned  on.  In  the  35  minutes  of  heat- 
ing and  cooking  3  kilowatts  was  the 
rate  of  expenditure  of  electric  energy; 
of  course  for  the  actual  cooking,  as  the 
meat  only  was  acted  on  by  the  current 
for  12  minutes,  this  reduces  to  1^  kilo- 
watts. The  expression  "hay-box"  is 
used  in  the  English  journal  in  referring 
to  the  insulated  construction  of  the  oven 
— this  where  we  would  say  fireless 
cooker. 

Electric  heating  in  technology  is  ap- 
plied among  other  uses  to  japanning,  to 
Sherardizing  iron,  to  core  ovens  and  to 
the  expanding  of  gun-sections  for 
shrinking.  In  Sherardizing,  iron  is 
bedded  in  zinc  dust  and  zinc  oxide  in 
powder,  as  usual.  The  heat  is  brought 
up  to  700°  F.  When  the  metal  object 
in  its  dust  packing  is  thoroughly  heated 
a  lower  heat  is  maintained  for  two  or 
three  hours,  when  the  heating  current  is 
cut  off.  As  soon  as  the  temperature  falls 
to  50°  the  oven  is  opened  and  the 
work  is  taken  out.  For  gun-shrinking 
operations  a  temperature  of  700°  to 
1000°  is  required. 

Electric  Hand-Lamp 

A FOREIGN  electrical  firm  has 
produced  a  novel  electric  hand- 
lamp,  which  is  claimed  to  be  cheaper 
to  operate  than  lamps  fitted  with  dry 
cells  or  small  storage  battery.  The 
source  of  current  is  a  cell  with  lead 
superoxide  and  zinc  plates  immersed 
in  sulphuric  acid,  which  combination 
gives  2.45  to  2.5  volts.  The  body  of 
the  lamp  is  supported  on  a  trunnion  so 
that  it  can  be  tipped  through  90°.  In 
the  position  of  rest  the  liquid  lies  in  a 
protruding  chamber,  the  plates  being 
thus  lifted  out  of  the  electrolyte.  When 
the  lamp  is  required  the  body  is  tilted 
so  that  the  liquid  flows  back  so  as  to 
immerse  the  plates.  When  the  lead 
plate  is  discharged  it  is  replaced  by  a 
charged  one,  which  may  be  kept  ready 
charged  in  store  for  a  lengthy  period. 
The  charging  of  these  plates  is  carried 
out  very  cheaply  at  depots.  They  will 
give  25  hours'  burning  with  one  charge 
and  be  charged  100  to  150  times.  The 
charging  of  the  lead  plates  cost  about 
one  cent  per  hour  of  burning.  The 
lamp  will  burn  about  25  hours  on  one 
charge  and  is  very  economical. 
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The  Easiest  Way  to 
a  Radio  Receiving  Station 

FOR  the  Radio  beginner,  or  even  for  the  experienced  Amateur,  here  is  the 
simplest,  most  satisfactory  and  least  expensive  way  to  secure  reliable, 
efficient  and  scientific  Receiving  Apparatus.  We  have  just  completed  two  new 
Unit-System  Receiving  Sets,  specially  designed  to  give  beginners  and  others 


de  Forest  Auction-Unit 
Radio  Receiving  Station 


complete  outfits  of  the  most  advanced  type,  designed  for  g 
offered  as  complete  outfits  containing  everything  required  to 
set  up  and  operate  a  Radio  Receiving  Station.  Both  Sets  are 
part  of  the  de  Forest  Unit-System  and  more  advanced  ap- 
paratus may  be  added  at  any  time  without  discarding  previ- 
ously purchased  units. 

de  Forest  Simplified 
Radio  Receiving  Station 

-  at  right) 


reatest 


:ncy  and 


A  larger  and  wider  range  Set  with  Audion  Detector 
a«d  large  assortment  of  "Honey-Comb"  Coils,  giving  wider 
receptive  facilities.  6-panels  in  all.  with  all  necessary 
apparatus  and  supplies,  including  "B"  Battery.  Arranged 
for  expansion  when  the  owner  desires. 


Also  complete  in  every  detail,  including  short,  medium 
and  long  wave-length  de  Forest  "Honey-Comb"  Coils, 
Detector,  Condenser,  Head  Telephones,  Antennae  Wire — 
everything  needed  to  set  up  and  operate  an  efficient  Re- 
ceiving Station.  Complete  instructions  for  assembling  and 
riperating  included. 


Send  for  our  new  bookie 
Station, 


our  new  booklet  "How  to  Set  Up  and  Operate  an  Amateur  Radio  Receiving 
which  tells  all  about  these  new  Sets.    Sent  Postpaid,  for  10  cents  in  stamps. 


DE  FOREST  RADIO  TELEPHONE  &  TELEGRAPH  CO. 
Inventors  and  Manufacturers  of  Amateur  and  Commercial  Radio  Apparatus 
1403  SEDGWICK  AVENUE  NEW  YORK  CITY 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif, 
formerly  HaHer  Crnmlng-haas 

FJec  Co. 


FREE  APPARATUS!! 

You  get  a  coupon  valued  at  50 
cents)  for  every  subscription  you 
receive  for  "Pacific  Radio  News." 
These  coupons  are  as  good  as 
cash  when  presented  at  radio  sup- 
ply stores. 

Your  own  subscription  or  exten- 
sion of  your  present  subscription 
will  be  credited  with  one  coupon. 

Send  for  a  copy  of  "Pacific  Radio 
News"  today  and  learn  about  the 
FAIR  PLAY  contest. 

15  cents  per  copy 
$1.50  per  year. 

PACIFIC  RADIO  PUB.  CO. 

50  Main  St.,     San  Francisco,  Cal. 


Secondary  Calibration,  LRD-1200  Coil 

Coupling  Fixsd  at  2'/2  Ins. 
Primary  Condenser.  Murdoek  0.001  MFD. 
Max.   Secondary  Condenser,  Clasp-East- 
hsm  0.001  MFD.  Msx. 


LONG  WAVE  RECEPTION 

These  figures  show  the  performance  of  RAD1SCO  inductances  at  an  amateur 
station  located  near  Boston.  In  two  hours'  time  the  stations  listed  were 
received — using  only  one  audion.  The  antenna  was  40  feet  in  height  and  50 
feet  in  length. 

A  set  of  inductances  which  will  dupli- 
cate these  results  comprise  two  LRD- 
1200  Coils  and  one  LRD-550  Coil,  for 
a  tickler,  cost  but 

$6.60 

Postpaid  and  Insured 

WHY  NOT  DUPLICATE 
THIS  PERFORMANCE? 

Have  you   tried  GRAGAL  the  new 

crystal?  It  combines  the  sensitiveness 
of  Galena  with  the  ease  of  adjustment 
afforded  by  Silicon.  Experimenters  call 
it  "UNIVERSALLY  SENSITIVE."  We 
can  also  supply  "ARCO"'  tested  Galena 
and  Silicon  crystals. 

We  endeavor  to  carry  at  all  times  -a  complete  line  of  high  grade  Radio  Equipment — 
Complete  Receiving  and  Transmitting  Outfits,  Regenerative  Sets,-  Radiophones,  Vacuum 
Tubes,  Control  Panels,  small  parts,  etc. 

ATLANTIC   RADIO  COMPANY 


Cond. 

Wave- 

Station 

)etrees 

Lenstn 

ID 

4.000 

XDA 

13 

6,000 

MFT 

14.5 

7.400 

OB 

17 

8,400 

NPG 

20 

9,000 

UA.  NWW 

22.5 

9.500 

LCM 

28 

10,500 

YN 

31.5 

11,000 

IDO,  UA,  NPM 

34.5 

11.500 

NDD 

41 

12.200 

POZ 

45.5 

13.000 

NPL 

51 

13.700 

NFF 

55 

14.000 

MUU 

69 

15.200 

YN 

82.5 

16,700 

NSS 

34  Battery  March  St. 
Boston,  Mass. 


Tel.  Ft.  Hill  1394 
Write  for  Bulletin  10-A 


LEARN  WIRELESS  TELEGRAPHY 


1  Work  -Big  Salariee  Prepare  Now 

The  United  States  ShippinR  Board  is  malting  heavy  demands  uponnsf  or  Dc*d  re- trained  wireless  oper- 
ators. Travel  all  over  the  world,  secure,  £ree,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

Mn>  Also  Teach  Worse  (Wire)  Telegraphy  mad  Railway  AoooemMng 
School  established  4S  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.   Catalog  Free.  Writ*  Today. 

Institute  Urd  St.  Va 
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The  Everyday  Engineering  Handbooks 

The  Experience  and  Knowledge  of  Experts  Condensed  and  Simplified 
for  the  Handy  Man — the  Mechanic  and  the  Radio  Experimenter 

ILLUSTRATED  BY  SPECIAL  DRAWINGS  AND  PHOTOGRAPHS 


Home  Mechanic's 

Workshop  Companion 


TELLS  HOW  TO  DO  MANY  USEFUL 
BLECTRICAL  AND  MECHANICAL  THINGS 
INCLUDING  NUMEROUS  SHOP  KINKS 

ANDREW  JACKSON  JR. 


(D 


EVERYDAY  ENGINEERING  SERIES 

JCORMAH.W.  HBNLE-J.PDBLISHINC  ca 
1  WIST   4S  TH.  STREET.  HEW  YORK 


For  the  Handy  Man  in  the 
Home  or  Shop 

There  has  always  been  a  demand 
for  a  hand  book  of  mechanical  in- 
struction that  would  help  the  average 
everyday  man  to  do  the  many  small 
jobs  of  repair  work  that  are  found 
around  the  home  and  shop. 

This  treatise  includes  a  compilation 
ef  useful  suggestions  that  cannot  fail 
to  interest  the  handy  man,  and  while 
it  is  not  intended  for  mechanical  ex- 
perts or  scientists,  it  will  prove  to  be 
a  veritable  store  of  information  for 
any  one  who  desires  to  rig  up  a  small 
shop  where  odd  jobs  can  be  carried 
on. 

The  subject  matter  is  divided  "in 
five  parts  as  follows: 

Chapter  1 — The  Home  Workshop 
and  Its  Equipment  Chapter  2 — 
Special  Tools  and  Shop  Expedients. 
Chapter  3 — Useful  Home  Appliances. 
Chapter  4 — How  to  Do  Things  Elec- 
trical. Chapter  5  —  Helpful  Recipes, 
and  Formulae.  The  illustrations  are 
especially  clear  and  all  suggestions 
are  further  amplified  or 'made  more 
easy  of  comprehension  by  hundreds 
of  thumb  nail  sketches  made  by  the 
author. 


HINTS  AND  TIPS 
For 

AUTOMOBILISTS 


MONEY  SAVING  HINTS  OR  CARE  AND  OPERATION 
ALSO  LOCATION  AMD  REPAIR  Of  ROADSIDE  TtOUKB 

VICTOR  W  PAGE 


EVERYDAY  ENGINEERING  SERIBS 

NORMAN  W.  HENLEY  PUBLISHING  CO 
t  WEST    m  TH    STREET.  NEW  YORK 


For  the  Automobile  Owner 
or  Driver 

This  volume  is  replete  with  inter- 
esting facts  compiled  by  an  expert 
from  a  mass  of  information  furnished 
by  the  Service  Departments  of  lead- 
ing automobile  makers  on  operation, 
upkeep,  lubrication,  location  of 
troubles  and  simple  repairs  of  auto- 
mobile parts.  The  instructions  given 
are  concise  and  to  the  point  and  no 
information  that  will  help  in  the 
everyday  operation  of  automobiles  is 
omitted. 

The  book  is  ideal  for  the  busy  man 
or  woman  who  wants  to  know  about 
car  operation  and  upkeep  because  of 
the  economies  possible  when  an  auto- 
mobile is  intelligently  operated.  It 
contains  many  money  saving  hints 
and  a  brief  simple  exposition  of  loca- 
tion and  remedy  of  roadside  troubles 
apt  to  occur  under  ordinary  operat- 
ing conditions. 

The  permit  of  logical  presentation, 
the  subject  matter  is  divided  into  four 
chapters.  Chapter  1  deals  with  the 
Control  and  Operation;  Chapter  2, 
Systematic  Inspection  and  Lubrica- 
tion; Chapter  3,  Power  Plant  and 
Auxiliary  Groups;  Chapter  4,  Auto- 
mobile Care  and  Maintenance  Sug- 
gestions. 


How  To  Make  &use  a  small 

CHEMICAL  LABORATORY 

AM  INTRODUCTION  TO  THE   STUDY  OF 
INORGANIC  CHEMISTRY  WITH  DIRECTIONS 
FOB  THE  CONSTRUCTION  V  A  SHALL  LABORATORY 

RAYMOND  FRANCIS  YATES 

(D 

EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLEY  POELISHIMO  CO 
t  WEST   4S  TH.  STREET.  MEW  YORK 

For  the  Student  Chemist 
and  Experimenter 

The  treatise  covers  all  of  the  es- 
sentials of  elementary  chemistry.  The 
law  of  definite  proportions,  solutions, 
crystalloids,  colloids,  electrolysis,  etc., 
are  explained.  The  second  part  of 
the  book  is  devoted  to  chemical  and 
electro-chemical  experiments.  Only 
those  experiments  that  will  tend  to 
broaden  the  readers'  knowledge  of 
chemistry  in  general  have  been 
chosen. 

The  third  part  of  the  book  describes 
the  construction  and  fitting  out  of  the 
home  chemical  laboratory.  Direc- 
tions for  the  construction  of  the  many 
simple  pieces  of  chemical  apparatus 
are  given.  A  chemical  balance,  ring 
stand,  electric  furnace,  etc.,  are  de- 
scribed in  detail;  with  working  draw- 
ings. The  manipulation  of  chemical 
glassware  is  also  treated. 

This  book  gives  all  the  necessary 
information  for  a  well-grounded  un- 
derstanding of  chemistry.  It  will  not 
only  be  a  help,  but  an  inspiration  to 
study  further  into  this  fascinating 
realm  of  science. 


A  SPECIAL  OFFER  TO  READERS  OF 

ANY'  ONE  OF  THE  ABOVE  VALUABLE  BOOKS  WILL  BE 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS— WITH  YOU. 
Fill  Out  the  Special  Blank  on  Page  324  of  this  Issue.  Check  Off  the  Title  Desired  and  Mail  with  Your  Remittance  to 
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Just  Published 


Should  be  in  Every  Practical  Man's  Library 

All  of  these  Books  are  written  in  Simple  Non-technical  Language  and 
contain  Information  of  Real  Value  on  Subjects  of  Timely  Interest 


RADIO  BOOKS  CONTAIN  MANY  WIRING  DIAGRAMS 


SOLDERING  &  BRAZING 


A  USEFUL  HANDBOOK  FOR  MECHANICS 

f 

BAYHOW*  ntAXCB  YATES 
EVERYDAY  ENGINEERING  SERIES 

NOIMMI  W.  H  E  NLEY  TOBLliHIMO  CO 
t  W««T  <■%  TH.  8IUIT.  HIW  YORK. 


RADIO  HOOK  UPS 


A  BOOT  Of  HZ  MOST  ADVANCED  CDtCinTS 
OF  RECEIVERS  >>TT.IFIIRI  ATO  TRANSMITTERS 
BOB  JUMPED  AMD  UNDAMPED  WAVE  WORK: 

«r 

MB. SLEEPER 
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EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HSNLET  FUBLISHING  CO. 
t  Will   4t  TH.  STREET.  HIW  YORK 


Design  Data  Rro  radio 
Transmitters  &  receivers 


MMTOI  METHODS  POX  DESGNTNO  APMSADB 
ACCORDING  TO  ADWCXD  AXD  APPROVED  FIACTICE 

M  B  SLEEPER 


EVERYDAY  ENGINEERING  SEPIBS 

NORMAN  W  H  B  N LET  FTJELISHING  CO 
t  WEST   4S  TH    STREET.  MEW  YORK 


For  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  necessary 
"kinks"  that  will  enable  one  to  ac- 
complish successful  soldering.  If  a 
mechanic  has  not  succeeded  in  his 
soldering,  this  book  may  tell  him  just 
what  he  needs  to  produce  good  work 
— something  that  he  may  heretofore 
have  forgotten. 

Hard  soldering,  for  some  reason, 
is  not  generally  known.  Hard  solder- 
ing, however,  is  very  important  and 
must  be  used  in  all  cases  where  soft 
solder  does  not  possess  sufficient 
strength.  Hard  soldering  and  solders 
are  thoroughly  covered  in  the  book. 
Nothing  has  been  omitted  that  will 
enable  the  mechanic  to  apply  hard 
solder  successfully. 

Brazing  and  all  of  its  important 
ramifications  are  treated  in  detail. 
Brazing,  like  hard  soldering,  is  a  pro- 
cess little  understood  by  many  me- 
chanics. The  book  "Soldering  and 
Brazing"  is  divided  in  five  parts  as 
follows:  Part  I— Soft  Soldering;  Part 
II— Hard  Soldering;  Part  III— Braz- 
ing; Part  IV — Heating  Devices;  Part 
V— Soldering  Notes. 


For  the  Radio  Experimenter 
and  Amateur 

In  this  book,  the  best  circuits  for 
different  instruments  and  various  pur- 
poses have  been  carefully  selected 
and  grouped  together.  The  result  is  a 
comprehensive  summary  of  radio  cir- 
cuits for  tuning  coils,  loose  couplers, 
capacity  coupling,  variometers  and 
other  equipment  for  receiving  long 
and  short  damped  and  undamped 
waves,  damped,  undamped  and  modu- 
lated wave  transmitters  using  buzzers, 
spark  coils,  transformers,  arcs  and 
vacuum  tubes,  telephone  transmitters, 
laboratory  oscillators,  vacuum  tube 
characteristic  measuring  circuits, 
wave-meters,  and  audibility  meters — 
in  short,  diagrams  for  every  purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  constructon  or 
operating  details.  Spaces  are  also 
provided  for  notes  on  the  results  ob- 
tained with  each  diagram.  This  ar- 
rangement, coupled  with  the  skillful 
selection  of  the  circuits,  makes  Radio 
Hook-ups  an  essential  to  every  radio 
experimenter  or  operator. 


For  the  Radio  Engineer 
and  Student 

Far  from  being  a  collection  of  for- 
mulas, Design  Data  takes  up  in  proper 
sequence  the  problems  encountered  in 
planning  all  types  of  receiving  sets 
for  short,  medium,  and  long  wave 
work,  and  spark  coil,  transformer,  and 
vacuum  tube  transmitters  operating 
in  200  meters. 

Where  formulas  are  difficult,  tables 
have  been  worked  out  so  that  values 
can  be  found  without  the  use  of 
mathematics.  The  few  formulas 
given  are  so  simple  that  any  school 
boy  can  solve  them.  The  subjects 
are  so  arranged  that,  having  decided 
upon  the  type  of  receiver  or  trans- 
mitter to  be  built,  the  reader  can 
locate  immediately  the  problems  and 
solutions  required. 

In  Design  Data,  radio  experiment- 
ers are  given  such  information,  read- 
ily accessible,  as  to  make  it  possible 
for  them  to  have  modern  and  highly 
efficient  equipment  and  to  get  the 
best  possible  results  from  the  instru- 
ments they  make  or  buy. 


EVERYDAY  ENGINEERING  MAGAZINE 

SENT  FREE  FOR  EACH  NEW  OR  RENEWAL  SUBSCRIPTION 
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I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
various  art»,  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Writ?  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Washington,  D.  C 


Competent  Patent  Service 


Examining  Official  of  the  U.  3. 

Offi. 


BraF< 

Patent 

NORMAN  iT.  WHITAKER 

Lawyer  and  Engineer 

580  Whitaker  Bid?.  Washington,  D.  C. 

Branch  Office,  87  Nassau  St.,  New  York  City 
INQUIRIES  INVITED 


PATKMT 

RECORD  roar  Invention,  before  filins  Bppli<-aU<  . 
uaimr  my  form  "FIXING  Til K  KSSKNTIAL  DATKS  __ 
1  NvK.N  riON."  eent  upon  request  with  fall  mfornuUon. 
Prompt,  personal  aervlee*  by  en  attorney  at  law  havtner 
oeer  twelve  yean  actual  experience.  Keaaonabla  pre. 
vareharree.         ae        H  p.  K1SHHURNK. 

821  UcGIII  RldaT..  Waehtnstoo.  D.  C. 


Making  Your  Invention  a  Financial  Success 


How  boot  to  siifaw  of  scar  ImmUm 
What  fcerui  of  ocroomont*  to  make  for  tour  mrttoction 
W\at  Mad  of  effort  mt  mUtoku  to  moid 
FalaMtl*  tohlm  orU  other  sole 

By  at.   6.    DolanoT.   an  oxperleaoed   Inrontor,  to 


The  Inventof'i  Manual  of  Valuable  Information 

SI. 60  per  copy,  postpaid 

Information  and  Table  of  Content,  will  bo 


Q.  U.  rorry  Co.. 


INEXPENSIVE  BOOKS  FOR  THE 
EVERYDAY  PRACTICAL  ELECTRICIAN 

Wiring  a  House 

By  Hbebbst  Purr.  Shows  a  house  already 
built;  tells  just  how  to  start  about  wiring 
it;  where  ta  begin;  what  wira  ta  use;  how 
to  run  it  aooording  ta  insurance  rules;  in 
fact,  just  the  information  you  need.  Direc- 
tions apply  equally  to  a  shop.  Fourth 
edition.  Price,  35  cents 

Electric  Balls 

By  M.  B.  Surras  A  complete  treatise 
for  the  araetieal  worker  in  installing,  eper- 
ating  and  testing  bell  circuits,  Burglar 
alarms,  tharmestats  and  other  apparatus 
used  with  eleetrie  hells.  Both  the  electri- 
cian ana  the  experimenter  will  find  in  this 
beak  new  materia]  which  is  essential  in 
their  work.     124  pages.     Fully  Illustrated. 

Price,  60  cents 

NORMAN  W.  HENLEY  PUBLISHING  CO. 
Dep.:  EE  :  West  45lh  Street.  Now  York 


PAINTING  WITH  A  GUN 

THE  modem  method  of  applying 
various  kinds  of  points'  and  other 
protective  coatings  by  the  use  of  com- 
pressed air  is  rapidly  superseding  the 
old  hand-brushing  method,  not  only  by 
reason  of  the  great  saving  in  time  and 
labor,  but  also  due  to  the  fact  that  better 
results  are  obtained. 

There  is  hardly  a  comparison  be- 
tween pneumatic  painting  and  the  old- 
style  way.  One  handy  workman,  for  in- 
stance, can  do  the  work  of  three  to 
twelve  or  more  skilled  painters  using 
hand  brushes,  depending  upon  the  na- 
ture of  the  work.  Uniformly  finished 
coatings  free  from  streaks  and  brush 
marks  are  produced.  Rough,  irregular 
surfaces  and  those  inaccessible  or  diffi- 
cult to  reach  with  a  brush  are  readily 
coated.  Where  single  coat  work  is  re- 
quired, either  a  lighter  or  heavier  coat- 
ing can  be  obtained  than  is  possible 
with  hand  brushes.  The  gun,  for  such 
is  the  usual  name  of  the  pneumatic 
painting  device,  may  be  quickly  mount- 
ed on  an  extension  pole  attachment  for 
painting  surfaces  beyond  the  reach  of 
the  operator.  The  air-tight  material 
container  prevents  the  formation  of 
paint  skins,  and  makes  it  impossible  to 
combine  dirt  with  the  paint.  These  are 
but  a  few  of  the  leading  advantages  of 
the  pneumatic  system  of  painting. 

Pneumatic  painting  equipment  con- 
sists of  a  container;  a  flexible,  metal- 
lined  hose;  a  heavy  rubber  air  hose; 
and  the  paint  gun  or  nozzle  member. 
Some  materials  require  continuous  agi- 
tation in  order  to  keep  the  heavier  parts 
in  suspension,  and  for  this  purpose  an 
agitating  attachment  is  employed.  This 
device  is  screwed  into  the  main  air  port 
in  the  bottom  of  the  control  head.  The 
agitating  is  done  by  air,  which,  after 
passing  through  this  attachment  and 
bubbling  up  through  the  paint,  is  al- 
lowed to  escape  through  the  bleeder 
valve  in  the  control  head.  When  using 
certain  varnishes  and  enamels,  on  the 
other  hand,  it  has  been  found  that,  in 
order  to  obtain  the  best  results,  the  air 
should  be  heated  before  it  reaches  the 
gun.  If  this  is  done  and  the  material 
is  also  heated  before  being  placed  in  the 
material  container,  a  perfectly  smooth 
coating  can  be  obtained.  For  this  pur- 
pose an  electric  heating  attachment  is 
sometimes  used  with  a  pneumatic  paint- 
ing equipment.  This  attachment  may 
be  operated  from  any  ordinary  electric 
light  socket.  It  is  so  designed  that  it 
may  be  turned  on  at  the  same  time  as 
the  gun  trigger  is  pulled  by  the  natural 
grip  of  the  hand. 

Compressed  air  for  the  paint  gun  is 
generally  supplied  by  a  compressor  unit 


Genuine  Armstrong 
Stocks  and  Dies 


Great  care  should  be  exsjrdtved  In 
the  selection  of  stocks  and  dies. 
Work  of  quality  demands  quality 
tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  quality  tools.  Made  of  the 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de- 
pendable and  accurate  tools  of 
constant  service. 

Send  direct  to  us  if  your  dealer 
cannot  supply  you. 


Cat  also,  on  Mtfit 

The  Armstrong  Meurafactariisg  Ct. 

 report,  i—n 


THE  BRIDGEPORT 
Center   Thread   Grease  Cup 

This  cup  will  squirt  more  grease  than  any 
cup  of  the  same  size  made. 
Equip  your  machine,  auto  or  boat  with  this 
new  type  of  grease  cup,  one  that  does  not 
leak,  that  cannot  be  cross-threaded  and  that 
forces  the  grease  to  the  bearing  points. 
The  cleanest  Grease  Cup  made. 

Send  for  Circular  and  Prico  Umt 

THE  GARRISON  COMPANY 

348  George  St       Bridgeport,  Conn. 


which  may  serve  several  paint  guns  at 
one  time. 

Today  paint  guns  are  employed  to  a 
very  wide  extent.  In  many  industrial 
establishments  they  are  employed  for 
all  kinds  of  painting.  In  the  produc- 
tion of  explosive  shells  during  our  par- 
ticipation in  the  world  war,  the  old 
inefficient  method  of  applying  protective 
coatings  by  dipping,  pouring  and  swab- 
bing, was  dropped  in  favor  of  pneu- 
matic painting.— -Compressed  Air  Mag- 
azine?. 
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SOLDERING  GASOLINE  TANKS 

Two  fatal  accidents  due  to  the  ex- 
plosion of  so-called  empty  drums  which 
had  contained  petroleum  were  reported 
to  the  Government  (British)  Inspectors 
of  Explosives  during  the  past  year.  In 
one  case  the  drum  had  but  recently 
been  emptied,  but  in  the  other  steps  had 
been  taken  to  remove  all  trace  of  petro- 
leum by  thoroughly  washing  out  and 
rinsing  the  drum.  The  victim  of  the 
explosion,  an  experienced  chemist,  then 
put  a  light  to  the  bunghole,  either  to 
prove  that  no  inflammable  vapor  re- 
mained or  to  burn  out  the  residue,  and 
a  violent  explosion  followed.  This  ac- 
cident is  one  more  indication  of  the 
difficulty  of  rendering  safe  a  vessel 
which  has  contained  petroleum  spirit, 
owing  to  the  density  of  the  vapor,  which 
is  about  two  and  a  half  times  as  heavy 
as  air,  and  to  the  very  small  proportion 
of  vapor  required  to  make  an  explosive 
mixture  with  air. 


WATER  INJECTION  AND  EN- 
GINE PERFORMANCE 

A SHORT  investigation  has  been 
conducted  at  the  Bureau  of  Stan- 
dards to  determine  the  effect  of  water 
injected  into  the  intake  manifold  of  an 
internal  combustion  engine.  This  in- 
vestigation was  carried  out  on  two  dif- 
ferent engines,  truck  and  automobile, 
but  the  results  in  general  are  such  as 
to  apply  airplane  engines. 

The  first  series  of  tests  was  conducted 
to  determine  whether  the  use  of  water 
injected  into  the  intake  manifold  has 
any  effect  on  the  horsepower  output 
and  fuel  economy;  the  second  series  to 
determine  the  effect  upon  the  carbon 
deposit  on  the  cylinder  walls  and  piston 
heads. 

The  data  obtained  indicate  that  in 
an  engine  of  good  design  there  is  no 
appreciable  gain  in  power  or  fuel 
economy  due  to  the  injection  of  water, 
but  in  a  badly  carbonized  or  a  poorly 
designed  engine,  where  hot  spots  due  to 
improper  cooling  are  present,  a  slight 
increase  in  power  may  result  If  enough 
water  is  used,  it  will  remove  a  small 
portion  of  the  carbon  but  will  cause  at 
the  same  time  a  considerable  reduction 
in  the  operating  efficiency  of  the  engine. 

The  maximum  amount  of  water  used 
in  these  tests  was  limited  to  that  which 
did  not  materially  interfere  with  the 
normal  operation  of  power  output  of 
the  engine  and  the  results  do  not  indi- 
cate the  value  of  much  larger  quantities 
of  water  as  injected  under  special  con- 
ditions solely  as  a  carbon  removing 
agent. 


To  cut    down    me    cost   per  cut 


Put  on  the  Weight 

If  you're  cutting  with  a  medium 
or  heavy  power  machine,  start  out 
with  a  good,  full,  45-  pound  pres- 
sure after  the  first  two  or  three 
strokes.  As  the  number  of  cuts 
progresses,  increase  your  weight. 
Remember  that  once  the  first 
keenness  of  the  blade  is  gone,  the 
heavier  gauge  of  the  blade  the 
greater  the  pressure  required  to 
make  the  teeth '•bite."  Too  little 
weight  will  ruin  a  blade  almost  as 
quickly  as  too  much. 

Follow  the  Starrett  Hack  Saw 
Chart  in  selecting  your  blades. 
Put  on  the  weight  and  watch  the 
cost  per  cut  go  down. 

THE  L.  S.  STARRETT  CO. 

The  W  orld's  Greatest  Toolmakers 
Manufacturers  o'  Hack  Sure  Unexcelled 

ATHOL.  MASS. 


the  weight 


42-974 


THE  MIDGET  SLIDE  RULE 
will  solve  any  problem  In  addl 
Uoo.  subtraction,  multiplication 
division  and  proportion.  A  Los- 
Log  Scale  fives  any  root  or  power 
of  any  number.  Olrei  Logarithms 
Hlnos.  Tan  rents.  Coalnea,  Cotan- 
'•rents  and  the  decimal  equivalents 
of  fractions  to  six  decimals.  It  tf 
crease  and  water  proof  and  will 
give  years  of  serrloe.  This  rule  U 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  11. 00 
and  are  put  together  with  paper 
fasteners  It  la  accurate  simole 
to  operate  and  comparison  shows  that  It  Is  undoubtedly  tie 
fastest  and  most  complete  rule  made.   Our  refond  inutrajT 

"ifrfed.^Svid  fo^..*,5oe    ~  '!Jf  •»■« 

of  Slide  Rul«t>. 


HAN  DY 


GilMo  Slide  Role  CcNilf s.  Mich. 

The  Service  Department  of 
"Everyday  Engineering"  can  help 
you  find  any  book  published  on 
technical  or  scientific  subjects. 


THAT'S  THE  WORD  TO  DESCRIBE  THIS  NEW 
utility  chest— the  handiest,  sturdiest,  chest  for 
garage  or  home  use,  for  auto-mechanics,  electricians, 
plumbers,  linemen,  its  solid  oak  frame,  rigidly 
held  together  by  lock-cornered  Joints — twice  as 
strong  as  dove-talllng— Insures  tool  safety  against 
theft,  rust,  bangs,  knocks 
or  outdoor  weather.  Get 
the  details  about  this 
chest  and  the  other  18 
Union  slaes  and  styles. 
Write  for  Catalog,  prices 
and  name  of  nearest 
dealer  and  guarantee. 
If  no  dealer  near  you, 
write  for  special  offer. 
Union  Tool  Chest  Co. 
Inc.,  34  Mill  Street. 
Rochester.  New  York 


Small  Steam  Engines  4 
Boilers,  Gas  4  Gasoline  En- 
gines M  H.P.  and  Up. 
Tanks,  Pumps,  Model  Mak- 
ers' Supplies.  Get  our  big 
Catalogue,  sent  Postpaid 
for  15c  (coin  preferred)  or 
Stamps.  Refunded  first 
order.  192  Pages,  over  200 
illustrations. 
ENGINE  A  SUPPLY  CO. 


DO  NOT  MISS  THE 

MARCH  NUMBER 

of 

Everyday  Engineering 
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Build  and  Fly  One  Yourself. 


R.  C.  J.  Jr.  Sporting  Biplane 

SPECIFICATIONS 

Span  28  Ft. 

Chord  4  Ft. 

Wind  area  with  ailerons    206  Sq.  Ft. 

Gap  between  planes  4  Ft.  3  in. 

Overall  length  18  Ft.  11  in. 

Overall  height  8  Ft.  1  in. 

Dihedral   3  degrees 

Stagger   ....  .8  in. 

Incidence   4'/2  degrees 

Rudder  area   .  6J/2  Sq.  Ft. 

Fin  area  2  Vi  S q.  Ft. 

Stabilizer  area  20  Sq.  Ft. 

Elevators  (2)  area  each  8  Sq.  Ft. 

Wing  section  RAF    No.  6 

Engine  .35  H.  P. 

Propeller  6  Ft.  6  in.,  3  Ft.  Pitch 

Weight  empty  Vn  a^mp'h 

Speed  30-85  M.P.H. 

PERFORMANCES: 

35  H.P  85  M.P.H. 

Maximum  speed  24  H.P  70  M.P.H. 

18  H.P  60  M.P.H. 

Minimum  speed   '..30  M.P.H 

35  H.P  820  Ft. 

Maximum  Climbing  Speed  24  H.P  530  Ft. 

18  HP  330  Ft. 

Min.  H.P.  required  for  horoz.  flight   6  H.P. 

Useful  load  225  Lbs. 

Send  $5.50  for  the  most  complete  set  of  working  Blue-prints 
of  this  simple  but  wonderful  Flyer.  Blue-prints  contain  seven 
sheets,  and  each  one  is  brim  f«H  running  over  with  instructions 
and  how  to  build,"  No.  6  sheet  also  has  latest  price  sheet,  num- 
ber of  parts  needed  and  eveiything.  You  get  many  times  the 
value  of  your  money  from  these  prints. 

SEND  YOUR  ORDER  NOW. 

JENNINGS  MACHINE  WORKS 


Factory  and  Office : 
R.  33  W.  Fayette  St. 


Uniontown,  Pa. 


Flying  Field: 
U.  S.  A.  Speedway 


Send  for  This  Book 
of  Model  Aeroplanes 


fly  accurate. 
Aeroplane* 


Tells  how  you  can  build  and 
duced-scale   Model!   or  rial 
HAVILLAND  Battle  Tlane.  NC 
You  can  build  one  easily.  Send 
NOW  and  get   tills  48-page  book. 
Plans  for  Model  Aoroplaaoa— NC-4, 
SOc:  UK  11  a  ill.  land  B  a  1 1 1 1 
Plane.    Curtlss   Military  Tractor. 
Blertot  Monoplane.  Nleuport  Mono- 
plane, Taube  Monoplane.  35c  each; 
Cecil  Peoll  Champion  Racer.  25a 
Send  for  Plans  or  Book  Today. 
IDEAL  AIRPLANE  & 
SUPPLY  COMPANY 
Matins  Model  Aeroplanta  Since  1911 
Car.  W.  Houston  &  Wossler  Sis. 
Now  York 


AVIATION  rpCC 
Information  I    l\  d  t 


Send  us  your  name  and  address  for  full  Information 
regarding  tho  Aviation  and  Airplane  business.  Find 
out  about  the  many  great  opportunities  now  open  and 


aualtfy.  "OurnewDook-'OpportunltleslnthaAlrplam 
Industry"  also  sent  free  If  you  answer  at  on 
AMERICAN  SCHOOL  OF  AVIATION 
Oept.  7492    431  S.- 


Glide 
"0"  Plane 

Learn  the  principles  of 
Aviation  by  flying  our 
famous  Glide  "O"  Plane, 
shipped  complete  ready 
to  assemble  and  fly  with 
illustrated  flying  instruc- 
tions. PRICE  55  Cents 
POSTPAID  IN  U.S.A. 

Illustrated  instructions  from 
which  you  may  carve  an  ac- 
curate propeller  complete  with 
a  sample  propeller  blank.  30 
Cents  POSTPAID  IN  U.S.A. 

Both  the  above  postpaid  in  U.  S. 
A.  75  Cents.  Send  for  our  cat- 
alogue  D4.   It  is  free. 

HEC  Aeroplane  Co. 

345  East  49th  St.,  New  York  City 


UmakeM 


Airplanes 

be  made  complete  ready  to 
fly  from  UmakeM  No.  IT 
(price  (3.00).  which  Includes 
blueprints,  wood,  metals,  rubber  and  special  tools  neces- 
sary. Send  for  this  set  quick  and  Make  Money  M skins 
UmakeM  Flying  Airplanes  for  sale.  Enormous  demand. 
Profits  big.  Completed  Plane  sells  at  »10  and  can  be 
msde  In  6  hours  from  UmakeM  No.  17  Bet.  Ask  about 
our  40  other  UmakeM  sets  for  making  Airplanes,  Toys. 
Noreltles,  Work  Benches  and  practical  Screw  Cutting  and 
Milling  Lathes. 

W.  R.  PRICE.  Inc.,  Dept.  IT,  UmekSSS  Bide.  127  1th  Ave.,  H.V. 


See  the  "Everyday  Engineering" 
splendid  subscription  offer  on  pages 
334  and  335. 
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THE  CEILING  OF  AN  AIRPLANE 

THE  power  required  to  sustain  an 
airplane  in  the  air  varies  inversely 
as  the  square  root  of  the  density  of  the 
air.  For  instance,  at  an  altitude  of  18,- 
100  ft.  the  density — calling  that  at  sea 
level  1.00—  is  only  0.50.  Therefore,  if 
the  power  required  to  sustain  the  air- 
plane at  sea  level  is  denoted  by  1  00, 
that  required  at  18,100  ft.  is  1/V0.50 
=  1.414.  At  the  same  time  that  the 
power  required  to  sustain  the  plane  has 
increased  41.4  per  cent.,  the  maximum 
power  of  which  the  engine  is  capable 
has  decreased  substantially  50  per  cent. 
The  ceiling  of  a  plane  therefore  is  lim- 
ited by  the  increase  in  the  power  re- 
quired for  its  support  and  a  decrease 
in  the  engine  power  output  with  aug- 
mented altitude.  By  means  of  super- 
chargers it  may  become  possible  in  the 
future  to  eliminate  the  latter  factor  to 
some  extent,  but  there  is  no  known 
practical  expedient  for  increasing  the 
supporting  value  of  the  air  under  the 
wings  as  it  becomes  thinner.  It  has 
been  suggested  that  variable  surface 
aerofoils  be  used  so  more  wing  surface 
will  be  available  in  thin  air  and  be 
reefed  in  at  lower  altitudes  where  the 
air  is  denser. 


RESISTANCE  OF  NOSE  RADIA- 
TORS 

EXPERIMENTS  were  carried  out 
on  a  model  fuselage  60  in.  long, 
10  in.  wide  and  13  in.  high,  to  deterT 
mine  the  effect  of  placing  a  radiator  in 
the  nose  of  a  fuselage  as  compared 
with  the  effect  of  placing  a  radiator  of 
the  same  core  construction,  having  an 
equivalent  cooling  capacity,  in  the  free 
air  and  streamlining  the  nose  of  the 
fuselage. 

The  following  conclusions  were 
drawn  from  the  experiment : — 

(1)  The  resistance  of  a  fuselage 
with  streamline  nose  is  increased  more 
by  removing  the  streamline  nose  and 
substituting  a  radiator  than  it  is  by 
adding  an  equivalent  free  air  radiator 
and  retaining  the  streamline  nose. 

(2)  Between  good  radiators  for  each 
position  the  increase  of  resistance  due 
to  the  nose  radiator  is  roughly  double 
that  due  to  the  free  air  radiator. 

(3)  Above  a  very  low  mass  flow,  the 
nose  radiator  becomes  relatively  worse 
and  worse  as  the  mass  flow  is  increased 
by  opening  the  vents  at  a  constant  free 
air  speed.  This  fact  is  of  great  im- 
portance, since  the  space  available  for  a 
nose  radiator  is  so  limited  that  the  high- 
est possible  mass  flows  are  used  in  prac- 
tice. 

(4)  It  is  found  that  the  relative  ef- 
ficiency of  the  nose  radiator  and  the 
free  air  radiator  does  not  change  ap- 
preciably with  free  air  speed  for  a  given 
setting  of  the  vents.  (Aerial  Age 
Weekly.) 


R.  C.  J.  AIRPLANE  MOTORS,  METAL  FITTINGS, 
SUPPLIES  AND  COMPLETE  AIRPLANES 


PROMPT  SERVICE 


REASONABLE  PRICES 


GUARANTEED  MATERIAL  AND  WORKMANSHIP 

Amateur  airplane  builders  have  been  seeking  a  reliable  and 
dependable  supply  house  that  understands  their  needs  for  some 
time.  We  have  a  complete  line  of  metal  fittings  and  can  furnish 
cable,  turnbuckles,  dope,  linen,  wood  members,  wheels,  shock 
absorbers;  in  fact,  everything  you  need  to  build  a  safe,  practical 
airplane. 


R.  C.  J.  MOTORED  AIRPLANE  FITTINGS 

Our  supplies  are  selected  and  fittings  designed  by  a  me- 
chanical engineer  with  actual  flying  experience.  Their  design  is 
based  on  actual  knowledge,  not  theory  or  guess  work.  GIVE 
US  A  TRIAL. 

Send  10c  in  Stamps  for  Our  Catalog  and  Prices, 
They  Will  Interest  You.    What  Do  You  Need? 

Jennings  Machine  Works 

ESTABLISHED  1910 

UNIONTOWN,  PA. 


This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


With  a  Wading  River 
outfit,  you,  too,  can 
build  tola  perfect  ex- 
hibition and  experi- 
mental model.  It  la 
•quipped  with  complete 
controls,  dummy  Lib- 


erty Engines,  Paragon 
Propeller* — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  Is  easy  to  build  with 
Wading  River  parts. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 
You  can  make  It  from  our  complete  unassembled  outfits.    What  this  builder  says  stands  rood 
with  all  ethers  who  build  this  perfect  model. 

Feb.  fi),  1919. 

Have  bad  Ana  success  with  my  Nimport  Biplane.  It  .has  flown 
181  feet.  E.  Waterhousa,  B21  W.  Mo.  St,  El  Paso,  Texas. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 
This  set  Includes  the  Nleuport  monoplane,  Blerlot,  Curtis*  Hydroplane,  Antlonette,  Langley 
Tandem,  Genua  Taube,  Deperdusln,  Wright  biplane.  White  Racer,  Wnlte  Flyer,  and  Champion 
Racer.   Bend  Be  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtlss  J.N  4-B 
S.P.A.D.  Scout,  De  Haviland  4,  Capronl  Biplane,  Handler  Page,  Sopwith  Trlplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 
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Principles  of  Rotary 
Engines 

(Continued  from  page  269) 

secured  to  the  pressed  steel  carriers  of 
the  engine,  and  runs  far  enough  back 
so  the  pilot  can  crank  the  engine.  The 
oil  tank  may  be  connected  with  the  air- 
pressure  line,  so  that  the  suction  of  the 
oil  lamp  is  not  depended  upon  to  get 
the  oil  to  the  pump.  From -the  bottom 
of  the  oil  tank  a  pipe  leads  to  the  pump 
inlet.  There  are  two  outlets  from  the 
pump,  each  entering  the  hollow  crank- 
shaft, and  there  is  a  branch  from  each 
outlet  pipe  to.  a  circulation  indicator 
convenient  to  the  operator.  One  of  the 
oil  leads  feeds  to  the  housing  in  the 
thrust  plate  containing  the  two  rear  ball 
bearings,  and  the  other  lead  feeds 
through  the  crank-pin  to  the  cams,  as 
already  explained. 

Owing  to  the  effect  of  centrifugal 
force  and  the  fact  that  the  oil  is  not 
used  over,  again,  the  oil  consumption  of 
a  revolving  cylinder  engine  is  consider- 
ably higher  than  that  of  a  stationary 
cylinder  engine.  Fuel  consumption  is 
also  somewhat  higher,  and  for  this  rea- 
son the  revolving  cylinder  engine  is  not 
so  well  suited  for  types  of  airplanes  de- 
signed for  long  trips,  as  the  increased 
weight  of  supplies  required  for  such 
trips,  as  compared  with  stationary  cyl- 
inder type  motors,  more  than  offsets  the 
high  weight  efficiency  of  the  engine  it- 
self. But  for  short  trips,  and  especially 
where  high  speed  is  required,  as  in 
single-seated  scout  and  battleplanes  or 
"avions  de  chasse,"  as  the  French  say, 
the  revolving  cylinder  engine  has  the 
advantage.  The  oil  consumption  of  the 
Gnome  engine  is  as  high  as  2.4  gallons 
per  hour.  Castor  oil  is  used  for  lubri- 
cation because  it  is  not  cut  by  the  gaso- 
line mist  present  in  the  engine  interior 
as  an  oil  of  mineral  derivation 
would  be. 

The  Le  Rhone  Motor 

The  Le  Rhone  motor  is  a  radial  re- 
volving cylinder  engine  that  has  many 
of  the  principles  which  are  incorporated 
in  the  Gnome,  but  which  are  considered 
to  be  an  improvement  by  many  foreign 
aviators.  Instead  of  having  but .  one 
valve  in  the  cylinder  head,  as  the  latest 
type  "monosoupape"  Gnome  has,  the 
Le  Rhone  has  two  valves,  one  for  in- 
take and  one  for  exhaust  in  each  cylin- 
der. By  an  ingenious  rocker  arm  and 
tappet  rod  arrangement  it  is  possible  to 
operate  both  valves  with  a  single  push 
rod.  Inlet  pipes  communicate  with  the 
crankcase  at  one  end  and  direct  the 
fresh  gas  to  the  inlet  valve  cage  at  the 
other.  Another  peculiarity  in  the  de- 
sign is  the  method  of  holding  the  cylin- 
ders in  place.  Instead  of  having  a  ver- 
tically divided  crankcase,  as  the  Gnome 
engine  has,  and  clamping  both  halves 
of  the  case  in  a  groove  around  the  cyl- 


inders, the  crankcase  of  the  Le  Rhone 
engine  is  in  the  form  of  a  cylinder,  hav- 
ing nine  bosses  provided  with  threaded 
openings  into  which  the  cylinders  are 
screwed.  A  thread  is  provided  at  the 
base  of  each  cylinder,  and  when  the 
cylinder  has  been  screwed  down  the 
proper  amount  it  is  prevented  from  fur- 
ther rotation  about  its  own  axis  by  a 
substantial  lock  nut,  which  screws  down 
against  the  threaded  boss  on  the  crank- 
case. The  external  appearance  of  the 
Le  Rhone  motor  is  clearly  shown  at 
Fig.  1,  while  the  general  features  of 
construction  are  clearly  outlined  in  the 
sectional  views  given  at  Figs.  6  and  8. 

Connecting  Rod  Big  Ends  Work  in 
Grooved  Plates 

The  two  main  peculiarities  of  this 
motor  are  the  method  of  valve  actua- 
tion by  two  large  cams  and  the  distinc- 
tive crankshaft  and  connecting  rod  big 
end  construction.  The  connecting  rods 
are  provided  with  "feet"  or  shoes,  on 
the  end  which  fit  the  grooves,  lined  with 
bearing  metal  which  are  machined  into 
crank  discs  revolving  on  ball  bearings 
and  which  are  held  together  so  that  the 
connecting  rod  big  ends  are  sandwiched 
between  them  by  clamping  screws.  This 
construction  is  a  modification  of  that 
used  on  the  Anzani  six-cylinder  radial 
engine.  There  are  three  grooves  ma- 
chined in  each  crank  disc  and  three 
connecting  rod  big  ends  run  in  each 
pair  of  grooves.  The  details  of  this 
construction  can  be  readily  ascertained 
by  reference  to  explanatory  diagrams 
at  Fig.  8A.  Three  of  the  rods  which 
work  in  the  groove  nearest  the  crankpin 
are  provided  with  short  shoes.  The 
short  shoes  are  used  on  the  rods  em- 
ployed in  cylinders  Nos.  1,  4  and  7. 
The  set  of  connecting  rods  that  work  in 
the  central  grooves  are  provided  with 
medium  length  shoes  and  actuate  the 
pistons  in  cylinders  Nos.  3,  6  and  9. 
The  three  rods  that  work  in  the  outside 
grooves  have  still  longer  shoes  and  are 
employed  in  cylinders  Nos.  2,  S  and  8. 

How  One  Tappet  Operates  Two  Valves 

The  peculiar  profile  of  the  inlet  and 
exhaust  cam  plates  are  shown  at  Fig.  8, 
while  the  construction  of  the  wristpin, 
wristpin  bushing  and  piston  are  clearly 
outlined  at  the  sectional  view  on  the 
same  plate.  The  method  of  valve  actua- 
tion is  also  clearly  outlined  in  an  illus- 
tration at  Fig.  6,  which  shows  an  end 
section  through  the  cam  case,  and  also 
a  partial  side  elevation  showing  one  of 
the  valve-operating  levers,  which  is  ful- 
crumed  at  a  central  point  and  which 
has  a  roller  at  one  end  bearing  on  one 
cam  while  the  roller  or  cam  follower 
at  the  other  end  bears  on  the  other  cam. 
The  valve  rocker  arm  actuating  rod  is, 
of  course,  operated  by  this  simple  lever 
and  is  attached  to  it  in  such  a  way  that 
it  is  pulled  down  to  depress  the  inlet 


valve  and  pushed  up  to  open  the  ex- 
haust valve. 

A  carburetor  of  peculiar  construction 
is  employed  in  the  Le  Rhone  engine, 
this  being  a  very  simple  type,  as  out- 
lined at  Fig.  7.  It  is  attached  to  the 
threaded  end  of  the  hollow  crankshaft 
by  a  right  and  left  coupling.  The  fuel 
is  pumped  to  a  spray  nozzle,  the  open- 
ing in  which  is  controlled  by  a  fuel- 
regulating  needle  having  a  long  taper, 
which  is  lifted  out  of  the  jet  opening 
when  the  air-regulating  slide  is  moved. 
The  amount  of  fuel  supplied  the  car- 
buretor is  controlled  by  a  special  needle 
valve  fitting,  which  combines  a  filter 
screen  and  which  is  shown  at  B.  In 
regulating  the  speed  of  the  Le  Rhone 
engine,  there  are  two  possible  means  of 
controlling  the  mixture,  one  by  altering 
the  position  of  the  air-regulating  slide, 
which  also  works  the  metering  needle 
in  the  jet,  and  the  other  by  controlling 
the  amount  of  fuel  supplied  to  the  spray 
nozzle  through  the  special  fitting  pro- 
vided for  that  purpose. 

Explanation  of  Le  Rhone  Engine 
Action 

In  considering  the  action  of  this  en- 
gine one  can  refer  to  Fig.  9.  The  crank 
O.  M.  is  fixed,  while  the  cylinders  can 
turn  about  the  crankshaft  center  O  and 
the  piston  turns  around  the  crank-pin 
M,  because  of  the  eccentricity  of  the 
centers  of  rotation  the  piston  will  re- 
ciprocate in  the  cylinders.  This  dis- 
tance is  at  its  maximum  when  the  cyl- 
inder is  above  O  and  at  a  minimum 
when  it  is  above  M,  and  the  difference 
between  these  two  positions  is  equal  to 
the  stroke,  which  is  twice  the  distance 
of  the  crank-throw  O-M.  The  explosion 
pressure  resolves  itself  into  the  force  F 
exerted  along  the  line  of  the  connecting 
rod  A-M,  and  also  into  a  force  N,  which 
tends  to  make  the  cylinders  rotate 
around  point  O  in  the  direction  of  the 
arrow.  An  odd  number  of  cylinders 
acting  on  one  crank-pin  is  desirable  to 
secure  equally  spaced  explosions,  as  the 
basic  action  is  the  same  as  the  Gnome 
engine. 

The  magneto  is  driven  by  a  gear  hav- 
ing 36  teeth  attached  to  crankcase, 
which  meshes  with  16-tooth  pinion  on 
armature.  The  magneto  turns  at  2.25 
times  crankcase  speed.  Two  cams,  one 
for  inlet,  one  for  exhaust,  are  mounted 
on  a  carrying  member  and  act  on  nine 
rocker  arms,  which  are  capable  of  giv- 
ing a  push-and-pull  motion  to  the 
valve-actuating  rocker-operating  rods. 
A  gear  driven  by  the  crankcase  meshes 
with  a  large  member  having  internal 
teeth  carried  by  the  cam  carrier.  Each 
cam  has  five  profiles  and  is  mounted  in 
staggered  relation  to  the  other.  These 
give  the  nine  fulcrumed  levers  the 
proper  motion  to  open  the  inlet  and  ex- 
haust valves  at  the  proper  time.  The 
cams  are  driven  at  45/50,  or  9/10,  of 
the  motor  speed. 
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The  Colors  of  Chromium 
Compounds 

THE  object  the  author  had  in 
nund  in  writing  this  article  was 
soieiy  to  show  the  experimental 
chemist  the  various  colors  which  the 
presence  of  chromium  imparts  to  its 
many  compounds,  and  also  how  he  may 
prepare  them  himself.  Every  compound 
of  chromium  is  exquisitely  colored. 
The  element  itself  is  a  very  lustrous, 
silvery-gray  metal.  Its  name  comes 
from  the  Greek  word  meaning  color;, 
this,  of  course,  refers  to  its  highly 
colored  compounds. 

The  most  important  compound  is 
potassium  di-chromate  (k,Cr40T)  and 
it  is  the  only  chromium  compound 
which  need  be  purchased.  With  this 
we  start  out  on  our  display  of  colors, 
for  it  is  in  beautiful  rose  colored  crys- 
tals. When  a  hot  solution  of  this  is 
treated  with  a  base  such  as  sodium 
hydroxide  the  lemon-yellow  colored 
chromate  (K2Cr04)  crystalizes.  This 
solution  of  potassium  chromate  will  fre- 
quently be  employed.  If,  instead  of 
treating  the  hot  solution  of  potassium 
di-chromate  with  a  base,  an  acid  be 
employed;  chromic  anhydride  or  the 
trioxide  will  crystalize  out  in  the  form 
of  dark  red  needles.  With  this  com- 
pound many  interesting  experiments 
may  be  performed.  It  destroys  paper 
by  oxidation.  Dry  ammonia  gas  as  well 
as  alcohol  take  fire  when  brought  into 
contact  with  it. 

Returning  to  our  solution  of  potas- 
sium chromate,  we  will  precipitate  sev- 
eral insoluable  bodies.  The  first  is 
silver  chromate  (Ag2Cr04).  This  is 
prepared  by  mixing  solutions  of  silver 
nitrate  with  potassium  chromate.  The 
silver  chromate  is  thrown  "down  as  a 
beautiful  scarlet-red  powder.  If  we  use 
lead  nitrate  in  place  of  silver  nitrate  we 
precipitate  a  beautiful  yellow  body 
which  is  lead  chromate.  This  is  known 
commercially  as  chrome  yellow.  If  this 
chrome  yellow  is  treated  with  an  in- 
sufficient quantity  of  sodium  hydroxide 
to  dissolve  it,  it  changes  into  chrome 
red,  another  common  pigment.  If  we 
take  a  barium  salt,  as  the  chloride,  and 
mix  it  with  the  chromate,  we  have  an- 
other yellow  compound  (BaCr04). 
This,  if  mixed  with  just  the  right 
amount  of  hydrochloric  acid,  gives  one 
of  the  finest  shades  of  orange  imagin- 
able. Salts  of  stontium  and  calcium 
behave  in  a  similar  manner. 

There  are  also  chemicals  which  con- 
tain chromium  as  their  principal  ele- 
ment, these  are  called  either  chromous 
or  chromic  compounds  according  to  the 
valence  of  the  chromium.  One  of  the 
most  important  of  these  is  chromic  sul- 
phate (Crj[S04]5).  To  prepare  a  little 
of  this,  dissolve  about  one  gramme  of 
the  potassium  di-chromate  in  lOcc.  of 
water  and  add  one  ccm.  of  ethyl  alcohol. 


Then  pour  about  5  c.c.  of  dilute  sul- 
phuric acid  (1  :  3)  on  the  mixture  just 
made  and  heat  to  boiling.  We  now  have 
a  dark  green  solution  containing  chro- 
mic sulphate.  In  this  manner  chromic 
chloride  may  be  prepared  by  using  hy- 
drochloric instead  of  sulphuric  acid. 
This  solution  is  also  green.  If,  instead 
of  making  it,  one  were  to  purchase  it, 
it  would  come  in  purple  crystals.  These 
dissolve  in  water,  if  they  are  not  too 
pure,  to  form  a  violet  colored  solution. 
If  this  is  boiled  it  changes  to  a  green 
solution  from  which  crystals  cannot  be 
obtained.  On  cooling  this  solution,  the 
green  color  reverts  to  the  original  blue 
(rather  slowly  with  the  sulphate)  and 
now  the  sulphate  crystalizes  out  in  the 
original  purple  crystals  which  were  first 
dissolved. 

If  ammonia  or  other  hydroxide  is 
added  to  a  chromic  salt  the  hydroxide 
Cr  (OH) 3  is  thrown  down  as  a  volu- 
minous pale  blue  precipitate.  If  this  is 
collected,  dissolved  in  hydrochloric 
acid  allowed  to  crystalize,  and  heated 
in  an  atmosphere  of  chlorine,  or  hydro- 
chloric acid  gas,  the  anhydrous  chloride 
(CrCl3)  is  formed.  This  has  a  beauti- 
ful reddish-violet  color.  This  is  ordi- 
narily insoluable  in  water;  but  if  a 
slight  amount  of  chromous  chloride  is 
present,  it  dissolves  very  readily.  This 
is  thought  to  be  an  example  of  physical 
catalysis. 

The  chromous  compounds  are  rather 
difficult  to  keep  as  they  readily  go  over 
into  the  chromic  state  due  to  atmos- 
pheric oxidation.  A  good  way  to  make 
chromous  compounds  is  to  change  a  so- 
lution of  chromic  chloride  (CrCl„)  with 
zinc  and  sulphuric  acid.  Thus  the 
green  chromic  chloride  solution  is  re- 
duced to  a  blue  solution  of  chromous 
chloride  (CrCl2).  If  this  be  treated 
with  a  hydroxide  the  chromous  hy- 
droxide is  precipitated  (Cr  (OH2)  as  a 
brownish-yellow  powder. 

Other  bodies  containing  chromium 
and  of  beautiful  colors  are  chrome 
alums  and  chromyl  chloride  which  is  a 
dark  red  liquid  closely  resembling 
bromine  in  that  respect.  The  chrome 
alums  are  blackish-purple  crystals, 
which,  when  large,  are  delightfully 
beautiful.  There  are  also  browns 
among  this  family  of  color.  One  of 
them  is  chromium  chromate;  the  other 
is  the  nitride  made  by  passing  ammonia 
gas  over  heated  chromic  chloride. 

A  very  common  test  for  chromic  acid 
follows :  Mix  a  little  chromic  acid  with 
hydrogen  peroxide,  and  a  beautiful  col- 
oration is  the  result.  This  is  due  to  the 
temporary  production  of  perchromic 
acid. 

Even  nature  herself  employs  chro- 
mium when  she  needs  a  coloring  agent. 
The  ruby,  sapphire  and  garnet  would 
be  only  clay  without  traces  of  chromic 
to  color  them.  A.  S.  F. 


What  Would  It 
Mean  to  You  to 
Have  Muscles 
Like  These? 

It  would  mean  tremendous  strength,  putting 
you  in  a  class  above  your  fellows.  It  would 
mean  that  you  could  outdo  them  in  feats  of 
strength  and  be  a  leader  of  men.  It  would 
mean  a  strong  personality  because  of  your 
commanding  appearance,  thereby  assuring  you 
of  success  in  both  the  business  and  social 
world.  It  would  mean  added  lung  power,  un- 
limited vitality  and  perfect  health;  removing 
all  fears  of  constipation,  indigestion,  etc., 
which  undermine  the  average  man  and  make 
him  old  long  before  his  time. 


EARLE  LIEDERM AN 
The  Acme  of  Physical  Perfection 

AH  These  Things  Are  Yours 

I  absolutely  guarantee  to  do  all  this  and 
more  for  you.  I  have  found  the  short  cut  to 
physical  perfection  and  applied  it  on  ray  own 
body,  proving  its  results.  I  have  personally 
trained  many  of  the  world's  strongest  men  by 
this  same  method.  Why  waste  your  time  and 
money  with  old-time  worthless  methods?  If 
you  are  desirous  of  being  a  real  robust  man. 
follow  the  path  of  those  who  have  already 
made  a  success.  Come  now,  get  busy,  for 
every  dav  counts. 

Send  for  MY  NEW  BOOK 

"Muscular  Development" 

It  tells  the  secret.  Handsomely  illustrated 
with  25  full-page  photographs  of  myself  and 
some  of  the  world's  best  athletes  whom  I  have 
trained.  Also  contains  full  particulars  of 
my  splendid  offer  to  you.  The  valuable  book 
atid  special  offer  will  be  sent  on  receipt  of  only 
Hie,  stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing. 

l>on't  miss  this  opportunity.  Sit  right  down 
now  and  fill  in  the  coupon.  The  sooner  you 
get  started  on  the  road  to  health  the  easier 
it  will  be  to  reach  perfect  manhood.  Don't 
drag  along  one  day  longer — mail  the  coupon 
to-day. 

EARLE  E.  LIEDERMAN 

Dept.  707,       203  Broadway,      New  York 

EARLE  E.  LIEDERMAN, 
"Dept.  707,  203  Broadway,  N.  Y.  City. 

Dear  Sir: — I  enclose  herewith  10c  for  which 
you  are  to  send  me  without  any  ohliKation  on 
my  part  whatever,  a  copy  of  your  latest  hook 
"Muscular  Development.*'  (Please  write  or 
print  plainly.) 

Name   


Address 
City  ... 
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NEW  MOTORS  ] 

FACTORY  GUARANTEED  -  ALL  SIZES  -  IN  ORIGINAL  BOXES  jfaiipw  ii   i%  I 


Your  Opportunity 


Buy  Ne»  Gumnltcd  Electrical 
Awinlui  ll  Stlndird  Mlmilaetaie. 


Single  Phase  Motors 

I IO-HO  toils.  A.  C.HOcyHe. 
1800  R.  P.  M  with  pulley 


1/4  ttilAft  *24-*> 
1/2  UAftftT  $38-50 

Vi  smsasr  $46-50 

il!-JS,t*  $67-50 
-  ysTSWti  $108-50 
3S^i«.rEu  $124^50 


Charging  Generators 

Suital.la  for  .11  lighting 
ilalteri  Charging 
Bad  Power  Requirement.. 

i>*iiiw  $16.50 

is  ..in  ll  >.p  $21.00 

4i  i  ■»  $24.50 
IN<.ISat>  $24.50 

41  Bin  I!  ..,  $38.50 

I'inhLiw  $38.50 
•  $58.50 
in m™j  $58.50 
5  IL.i'.SLt.  $164-50  ™«  $85.00 


Polyphase  Motors 

«  and  3  [*a».  AC.  S»Ov. 
I»i.  ITItltriaf  lies|lllU 
with  baae  ami  piilary. 

'  i  N.  r. 


$42-50 
$59-50 
$72-50 
$84-50 
$102-50 

i  H  r  h„t.  .«<•  IHf 

faS!  $36-50 


Battery  Charging 

air  on  A.  C  60  ey 


i  H.  • 


J  H  P. 


To  0|N-ralr  Mi  A.  C.  80  ryele,  ling).  |.haM- 
voltage  aa  iperified 

iii  mj,  i  c.  m  M.  ii  ..in  «  a  n  on 

aitaaal  iwMtaart  94U'UU 
III  .till.  A.C.  IM  aim,  II  ..III.  «C  Q  5D 

lll-H.  a*,  «.  C  M  aim     tir  fir) 
11  ovtli  aitteet  laritdteara  .  9  /  D,UU 

HI  laKv  A.C.,  1H  aatti  II  valu,    CQC  00 


III 


.111. 


*  $85-00 

Wvwa-  $110  00 

W&fittM  $125-oo 


WRITE  FOR  CATALOG.    IARQAIN!  IN  MOTORS  AND  GENERATORS 


SHIPPING  TERMS: ,!,.,  JfftTS?!" 

:fs-  i  

10,  Nest  Fnd,  Pittsburgh,  Pi. 


 I  antes.  latMM  C.  0.  0.  Or  Cists** 

Utfitf  alUchctl  ■*  h*i|M. 
MANUFACTURERS*  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Bo- 


chemist  AMAZING  DISCOVERY 
"MOTOROL" 
ONE  DOLLAR     M  to  40*  more  miles  per  gtl 

POSTPAID  25  to  35*  more  power. 

Agents  Wanted.     Start*  your  engine  on  a 
cold  day  instantly. 
Eliminates  Carbon  Deposits. 
Less  wear  and  tear  on  motor. 
AUTO  PRODUCTS  CO. 
Dept.  66  468  West  145th  St..  N.  Y. 


SPECIAL  KON  VER-TER  SUN  RULE 


Th«  ■  -  .  KON- VER-TER  slid* 
role  has  over  8.U00  graduations  and 
over  1,800  lr  tiers  and  fig-urn,  will 
handle  anything  In  Arithmetic,  Alge- 
bra, Geometry  or  Trigonometry.  Is5.« 
Inches  In  diameter  and  In  uae  all  ovar 
the  wnr  I  I.  la  much  simpler  to  operate 
than  othiri  of  similar  construction. 
Kvrntimliv    you  will  the  KON- 

V  ER-TEFt-  get  it  now  and  save  money. 
Plain  Utility  mlea  11.00:  Special  De 
La*e  white  lv  !■.  celluloid  C2.50. 
Leatherette  esse  fcoc  extra. 

J.  C.   HAMILTON  &  CO.. 
Dept.  F  -7  Wat- r  St  .    Boston.  U.S.A. 


SPEED  LATHE  $7.00  Complete 
Swing  7  inches      24  inch  Metal  Bed 


Head  has  •  three  «ep  cone.  Solodle  ll  hollow, 
renters  are  No  1  Morse  taper  ihank  Tall  stock  has 
•  screw  (eed  iplndle  and  No.  1  Morse  taper  shank 
center.  Spur  center  la  fumlihed  for  wood  turning, 
hearing,  are  of  high  grade  bearing  metal  and  are 
•dilutable  to  wear  Best  ll  adjustable  to  til  posi- 
tions Lathe  Is  complete  at  the  above  price.  Longer 
bed  11.00  per  additional  foot. 

M  &  J.  SPECIALTY  CO. 
252  S.  Parke  St^,  Pontine.  Mich. 


Model  Shop  Equipment 


6  INCH  BENCH  LATHE 

Castings  or  finished  machine.  Also  hand 
power  shaper  and  planer  and  light  drill  press. 
Designs  for  Model  Boats. 

Stamp  lor  catalog. 

HUHN  MFG.  CO.,  586  Elm  St.,  Arlington,  N.  J. 


MR.  INVENTOR!  Let  us  assist  you  with  that 
Idea  that  you  can't  just  work  out.  or  let  us  construct 
a  model  of  your  patent.  We  develop  Ideas,  and  are 
experts  In  MOUEI  and  EXPERIMENTAL  work  We 
speclaliw.  In  designing  and  building  special  LABOR 
SAVING  MACHINES.  Or  perhaps  your  device  Is 
ready  for  manufacturing.  If  so.  get  In  touch  with 
us.     It  would  be  to  our  mutual  advantages. 

ELK  MFG.  CO.,  INC. 
1926A  Broadway,  New  York 


UmakeM 


Lathe  You  mike  a 

Hlgh-gradeScrew 
Cutting  and  Milling  Laths 
from  UmakeM  outfit  No.  15 
which  Includes  all  Casting! 
and  12  detail  blueprint*.  Complete  outfit  125.  Note 
following  dimensions:  Length  over  all,  2  ft.  11  Ins.: 
Breadth.  12  Ins.:  Approximate  weight.  105  lbs.:  Dimen- 
sions or  working  surface  of  milling  lable.  4  Ins.  by  6  ins. 
This  lathe  bas  been  designed  to  meet  the  wants  of  Model 
Makers  who  require  a  tool  capable  of  very  varied  and  ao- 
cumu*  work  It  Is  self-acting  and  Screw  Cutting.  With 
it  Mil  plain  Milling  work  ran  tie  done,  as  W«tj  as  mulling  it  easy  to  do 
s  greet  many  boring  jobs  other  */!*••  vrr\  difficult  Address. 
W.  R.  PRICE.  Inc..  Dept   17.  UmakeM  Bide. ,  127  5th  Ave  .N.Y. 


CRANK  SHAFTS 

For  Model  Steam  and  Gag  Engines  Our 
Specialty — Any  type  or  number  of 
throws  to  specification.  Also  needle 
valves  for  blow  torches.  Quotations 
on  receipt  of  specification. 

Send  Stamp  to 

MODEL  MACHINE  SHOP  CO. 


415  E.  71st  St. 


New  York 


A  Model  Steam  Engine 

(Continued  from  page  266) 

drawing.  The  piston  rod  is  made  of 
3/16-in.  stock  S%  ins.  long.  The  pis- 
ton rod  is  turned  down  on  each  end  so 
that  it  can  be  threaded  to  receive  the 
piston  and  crosshead.  The  crosshead  is 
built  up  out  of  small  scrap  brass  pieces 
soldered  together.  The  slide  rods  are 
filed  to  shape  from  a  piece  of  steel  meas- 
uring ]4,  x  Va  'ns-  These  are  fastened 
to  the  projections  on  the  cylinder  head 
on  one  end  and  to  a  bracket  attached  to 
the  frame  on  the  other.  This  bracket  is 
bent  to  shape  from  %  x  1/16  in.  cold- 
rolled  steel.  The  bracket  also  holds  the 
rocker,  which  member  is  filed  from  a 
piece  of  steel  Yz  in.  x  %  in.  The  main 
rod  is  filed  out  of  a  piece  of  steel  5^4 
x  %  x  %  ins-  The  frame  is  cut  to 
shape  from  a  piece  of  steel  x  %  in. 
in  size.  The  crankshaft  is  J4  in.  in 
diameter  and  riveted  to  the  crank. 

By  carefully  examining  the  drawing 
ind  the  photographs  of  the  finished  en- 
gine the  mechanic  will  obtain  any  addi- 
.ional  information  that  may  be  neces- 
sary for  the  construction  of  the  engine. 
The  writer  is  aware  of  the  fact  that  the 
Irawing  is  not  as  complete  as  it  should 
be  but  he  believes  that  all  the  necessary 
dimensions  are  given  and  that  the 
builder  will  have  little  trouble  in  under- 
standing the  construction  of  the  ma- 
chine, as  it  is  very  simple  and  anyone 
having  any  knowledge  of  steam  engine 
operation  will  be  able  to  carry  the  prot- 
est out  successfully. 

Recovery  of  Platinum  from 
Platinum  Solutions 

FROM  not  too  large  baths  precipi- 
tation of  the  platinum  with  sul- 
phuretted hydrogen  is  the  most  suitable 
method,  and  preferable  to  evaporating 
and  reducing  the  metal  from  the  resi- 
due. The  process  is  as  follows :  Acidu- 
late the  platinum  solution  with  hydro- 
chloric acid,  and,  after  warming  it,  con- 
duct sulphuretted  hydrogen  into  it.  The 
metal  (together  with  any  copper  pres- 
ent) precipitates  as  sulphide  of  plati- 
num. The  precipitate  is  filtered  off, 
dried  and  glowed  in  the  air,  whereby 
metallic  platinum  remains  behind.  From 
larger  baths  the  platinum  may  be  pre- 
cipitated by  suspending  bright  sheets  of 
iron  in  the  acidulated  bath.  In  both 
cases  the  precipitated  platinum  is  treat- 
ed with  dilute  nitric  acid  in  order  to 
dissolve  any  copper  present.  After  fil- 
tering off  and  washing  the  pure  alumi- 
num it  is  dissolved  in  aqua  regia;  the 
solution  is  then  evaporated  to  dryness 
in  the  water  bath,  and  the  chloride  of 
platinum  thus  obtained  may  be  used 
in  making  a  new  bath. 
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BULLET-PROOF  GLASS 

A MOST  interesting  experiment  with 
what  is  said  to  be  a  bullet-proof 
glass  was  recently  made  in  New  York 
City.  A  sheet  of  this  glass  was  sub- 
jected to  the  fire  of  a  .45  caliber  auto- 
matic pistol  at  a  distance  of  12  feet, 
with  the  result  that  although  the  glass 
was  shattered  it  stayed  in  place  and 
resisted  the  penetrating  force  of  the  pro- 
jectile. The  exact  nature  of  this  ma- 
terial cannot  be  divulged  at  present  for 
obvious  reasons. 

Great  advances  have  been  made  in 
so-called  unbreakable  glass,  the  con- 
struction of  which  is  in  the  form  of  a 
three-ply  sheet  of  glass  and  celluloid, 
the  latter  being  the  middle  member. 
Since  it  is  cemented  into  a  solid  pane, 
the  glass  may  shatter  in  the  way  glass 
does  but  it  cannot  leave  the  non-shat- 
terable  celluloid  to  which  it  is  firmly 
cemented.  Glass  of  this  kind  is  exten- 
sively employed  for  eye-protecting  gog- 
gles, airplane  windows,  wind  shields, 
and  other  similar  uses  requiring  non- 
breakable  glass.  From  reports  of  the 
tests  made  with  the  bullet-proof  glass, 
one  can  judge  that  the  construction  is 
similar  to  that  of  the  "unbreakable"  or 
triplex  glass  which  has  so  many  appli- 
cations. 


VANADIUM  AS  AN  ALLOYING 
ELEMENT 

VANADIUM  has  become  one  of  the 
vital  factors  in  the  steel  trade,  en- 
tering into  the  manufacture  of  auto- 
mobiles very  extensively.  Four  pounds 
of  vanadium  added  to  a  ton  of  steel  re- 
sults in  an  increase  of  45  per  cent  in 
its  strength  and  at  the  same  time  pro- 
duces an  alloy  steel  which  has  satis- 
factory machining  qualities.  The  state- 
ment has  been  made  that  while  the  dif- 
ference in  raw  material  cost  between 
vanadium  steel  and  a  carbon  steel  of 
approximately  the  same  strength  is  too 
small  to  be  of  consequence,  the  differ- 
ence in  machinability  makes  a  finished 
part  of  vanadium  steel  cost  $6.50  and 
of  carbon  steel  $13.00  It  becomes  evi- 
dent that  an  alloy  steel  may  frequently 
be  employed  for  economic  reasons  alone, 
but  that  is  a  point  much  in  favor  of 
such  alloys  as  vanadium  steel  which 
give  us  strength  at  low  cost  in  construc- 
tion. Some  very  important  work  re- 
mains to  be  done  in  the  alloy  field  as 
we  know  all  too  little  of  the  influence 
of  many  of  the  rarer  metals  on  both 
ferrous  and  non-ferrous  alloys. 


In  the  Jutland  battle  the  standard  range 
finders  used  by  the  British  fleet  had  9  foot 
bases.  These  were  only  supposed  to  be  ac- 
curate at  6,000  yards,  and  at  Jutland  some 
shooting  was  done  at  24,000  yards.  One 
squadron  had  IS  foot  bases.  Now  30  foot 
base  range-finders  have  been  introduced, 
which  are  accurate  to  less  than  80  yards 
at  a  distance  of  20,000  yards,  or  about  12 
miles. 


Waa  Bi  SCOOT  KENNEDY  FEWCE.  Tr.  IS, 

The  judges  decided  that  Scoot  Peiree's  contest  letter 
contained  the  sixteen  beat  oaea  (or  the  Anto- Wheel  Coaster. 

Hie  r»  k  tie  oftuto-VAxeeV  Coaster  foeE 

The  Other  Prixee  Wen  Awarded  aa  Follows: 

tod.  Tent,  Henry  Jacobs,  «7  Watxine  St..  Brooklyn.  N.  T. 

trd.   Poncho.  Frederick  at.  Folaer,  -  -  -  -  Easier,  S.  a 

4th    Fleetwins;  Racer,  Jae.  O.  Pierce.  -  West  Plains.  Mo. 

Mb    Camera.  E.  B.  Roenach,  Dooley  Bids. .  Houston,  Tex. 

eth,  lieu  Kit.  W  Hayward.aolCrosaSt.,  Ypallanti.  alien. 

7th.   Flashlight,  Jaa.  A.  Biahon.  Roots  12.  Knoirille.  Term. 

8th.   Knit;  Arthur  Rick.  OS  Mariposa  8 1..  Syracuse.  N.Y. 

Mh.  Scoot  Aze.  Joseph  Gerend,  Box  76.  S.  Kauesuns,  Wis 
10th.  Watch.  Albert  Scholia.  -  -  Bos  Ml.  HoorttonTlllch 
llth.  J-CotnBank.  Straart  Dearsrest,  -  Roselle  Park.  N.J. 
12th.  Scoot  Com  peas,  Charles  E.  Brady,  -  ■  Glen  EUyn,  111. 

There  will  be  several  mora  Ante- Wheal  contests  this 
year.  Watch  for  the  annooncecnenta.  Get  the  A oto- Wheel 
Booklet  now.  Bend  oa  the  names  of  three  local  coaster 
dealers,  mentioning  which  one  bandies  Ante- Wheel.  We'll 
aend  yon  a  handsome  All  Pennant  FREE,  and  our 
attractive  booklet.  Aak  os  about  the  Auto- Wheel  Clobe- 
bow  to  set  special  Cape  for  the  members. 

BUFFALO  SLED  COMPANY, 

159  Schenck  Street, 
N.  TONA WANDA,  N.  Y. 


in 


TreFton.  Ont. 


UmakeM 


Club    Vou  *5  'or 

instructions,  de- 
signs, blueprints  then  you 
Make  UmakeM  Money  running 
rtnskeM  Community  Shops  or 
form  your  own  CmakeM  Club  with  the  %S  outfit.  You 
can  make  Bieriol.  Ourtlsa.  8psd  and  other  Flying  Plsnei: 
sl«o  real  Work  Beni-bes.  Sewlnj  Stands.  Stationary  Rarka 
Basket*.  Book  Troughs.  Arks.  Circus.  Wagims  War  Tanks 
Action  Toys.  Dogs.  Birds  Squirrels.  Elepnstits.  rUbblta! 
CJosta .  Tosds.  Giraffes .  Oatrfchos.  Numbers.  Letters,  li 
Jointed  Animals.  Doll  Furniture  snd  Doll  Houses  Prin- 

as  KmS^3steSsB^i  Eg-*  *• 

W.  H.  PRICE.  Inc..  Dept.  17  UmakeM  Bids..  1 J7  Sth  Aye..  M.V. 


PROCESSES  FOR  TESTING 
RUBBER 

THE  author  of  an  article  on  this 
subject  in  a  German  paper  out- 
lines the  best  known  processes  of 
testing  samples  of  rubber.  These  are 
the  "Pontio,"  the  characteristic  fea- 
ture of  which  is  the  solution  of 
the  rubber,  is  a  particular  benzol  homo- 
logue;  the  "Marquis  and  Heim," 
which  is  based  on  the  fact  that  pure 
rubber  in  a  chloroform  solution,  when 
treated  with  concentrated  sulphuric 
acid,  is  precipitated  as  an  amorphous 
substance  easily  recoverable  by  filtra- 
tion; and  "Vaubels,"  in  which  a  chlo- 
roform solution  of  rubber  is  submitted 
to  the  action  of  potassium  bromide. 

He  rejects  Pontio's  process  as  unre- 
liable. The  other  two  he  recommended 
for  practical  work.  For  accuracy, 
there  seems  to  be  nothing  to  choose  be- 
tween them.  A  long  series  of  tests  on 
a  great  variety  of  rubber  samples  from 
different  sources  showed  practically 
identical  results. 


arn*35v>'100aWee 

BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Big    opportunities  NOW. 
Qualify  for  this  fascln»t- 
Irie-  profession.  Three, 
months'  course  covers  all 
urn  nches : 
PICTURE — COMMERCIAL — PORTRAI1L 
Camera*  and  Material!  turnitkad  tree 
Prsctlcsl  instruction;  modern  equipment.    Day  or  I 
rlsuea:   eaiy  terms     The  School  or  Recognized  L 
orlty.     Call  or  writs  for  complete  cstslog  No.  20. 

INSTITUTE  of  PHOTOGRAPHY 
141  W.  36th  St.,  N.  Y.      505  State  St.,  Bklyn. 


MU1IUN 


10  Cento  a  Day  Pays 

for  This  Symphonola 

Plsys  all  records.  Victor.  Columbia.  Edison,  Paths, 
Little  Wander,  Emerson.  Take  a  year  to  pay.  after  80 
days  trial.  Compare  Its  tone  lor  dsarness,  wlums. 
"Itb  mS™  costly  Instruments.    Return  at  our  expense 

11  It  falls  to  make  good.  Aak  today  for  the  ™""»° 
Beautifully  Uluatrated  Symphonola  Book  FREE 
Shows  this  and  other  SympLonola  styles  sold  on  easy 
payments. 

SvniDhonola  Records  °*  "F  b,»  °'  lh»  uvto»I 

J  ,V  !V.  •"WW  •»»  song,  dsnoe.  popular,  dear 
sounding,  full  toned  dlso  records.  Playable  on  any 
Phonograph. 

Larirfo  C*X*  Desk  SEE  220,  Buffalo,  N.  Y. 


CLEART0NE  PHONOGRAPHS 
$4.00  te  (200.00  Retail 

Our  Sundry  Dept  offers  Needles  39c  per 
thousand.  In  lots  of  500,000.  Motors  $1.35 
to  $14.75  esch.  Tone  Arms  and  Reproducer, 
$1.30  to  $5.75  per  set.  Msln  Springs  20c  t. 
90c  esch.  Records.  Needles.  Sapphire  Point 
snd  Parts  st  ressonsble  prices. 
Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  or  Talking  Machines  and 
over  500  different  Phonogrsphlc  Parts. 

LUCKY  13  PH0N08RAPH  COMPANY 
Export  Dept.  46M.  E.  12th  St..  N.  T..U.S.A 


Learn  in  Spare  Time  to 
be  a  CIVIL  ENGINEER 


Earn  Si 500  to  $5000  Yearly 

Here's_your  big  chance  U>  become  a 
full-fledged  Civil  Engineer!  With  this 
set  of  book*  you  can  at  yourself  to  make 
bif  money.  In  the  greatest  outdoor  pro- 
fession on  earth  I  Offer  fully  explained 
In  coupon.  Good  only  within  boundaries 
of  the  U.  S.  and  Canada. 

Great  Books  Shipped  FREE 

juc  d  nee*  days.  FR£E  THial 

Nine  big  leather-bound  volumes;  3900  pages  Till 
Inches;  3000  pistes,  msps,  diagrams,  etc.  Written 
by  world  a  greatest  flirt]  engineers.  Books  tell  jou 
ALL  ABOUT  surveying;  highway  construction;  rail- 
way engineering;  earth  work;  specifications;  esti- 
mating contracts;  bridge  engineering;  masonry-  re- 
inforced concrete;  water  supply:  sewers  and  drains; 
water  power  equipment;  Irrigation  engineering — etc.. 
etc.  Written  in  simple  language — every  point  mads 
plain.  Consulting  Service  Free 

A  $12  Consulting  Membership  solves  your  difficult 
problems  for  a  whole  year.  FREE  with  the  set  of 
books.  SEND  NQ  MONEY— JUST  THE  COUPON  I 


P1ea*e  •<  m!  Library  of  Civil 
FnR-i  nee  ring  for  •even  days'  exam 
ti»n,  express*  collect.    I  will  send 
,-.'M  within  »evrn  days  and  f  2  00  n  month 
until  I  have  paid  $29.80  or  notify  you  and 
hold  books  subject  to  your  order.    Title  not  to 
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Model  Railroad  Materials 

Standard  parts  designed  by  Mr.  Henry  Greenley,  of 
W.  H.  Jubb,  Ltd.,  Sheffield,  England,  now  available  for 
distribution  in  America. 


All  the  parts  mentioned  in  Mr.  Greenley 's  articles  in 
Everyday  Engineering  can  be  supplied. 

SPECIAL  OFFER 
Cylinders  ordered  before  March  1st  will  be  bored  and 
faced  without  extra  charge. 

Orders  accepted  by  mail  only  during  the  present  month. 
Look  for  our  new  address  next  month. 

F.  DEY 

America*  agent  for  W.  H.  Jubb,  Ltd.,  Sheffield,  England 

15  West  45th  Street,  New  York,  N.  Y. 


A  Necessity  for 

Every  Shop 

"The  8anMM  No.  a  Bench  Punch."  with  a  power- 
ful leverage  of  24  to  I.  Is  Intended  for  wort  be- 

fond   the  capaclt     of  the   "Samson  Hand 
'unches,"  and  will  punch  holes  from  Ve 
to  %  In.  In  soft  metal  up  to  12  Gauge. 
Extra  sets  punches  and  dies  slat  Vs.  3/18. 
VI.  5/16,  and  %  In.  easily  Inserted 
and  removed,  (maximum  punehlng 
capacity  8/18  In.  through  12  gauge 
soft  metal.) 


Equipped 
with  3-16- 
inch  Punch 
and  Die  un- 
let* Otherwise  Specified.  Delivered 

Catalog  of  Complete  Line  Bent  on  Reqveit. 

The  Machine  Appliance  Corporation 
351  Jay  Street,  Dept.  Eng.  BROOKLYN,  N.  Y. 


UmakeM 


Outfit  No.  8  Includes  10 
good  tools,  de- 
signs. 3  ply  wood,  hardware, 
mechanical  parts  and  every- 
thing to  make  a  $30  Toy  Cir- 
cus set  Including  Animal  Wagon  and  Circus  Wagon  each 
drawn  by  two  large  Jointed  animals  with  Clown  Riders. 
19  Wild  and  Domestic  Animals,  kicking  and  Jumping 
Donkeys  with  riders  and  other  Circus  Things.  This  set 
s  a  red  hot  Money  Maker  and  several  people  can  work 
ivlth  UmakeM  No.  8  at  the  same  time.  Fine  for  families, 
toy  clubs  and  schools.  Send  $10  for  this  set  Dealers 
Miy  Christmas  toys  bow. 

Af.  ft.  PRICE,  Inc..  Dept.  17.  UmakeM  Bksg.,  127  5th  Ave.,  N.V. 


MARCH  EVERYDAY 
ENGINEERING 

will  be  full  of  good  articles  on  Aviation, 
Mechanics.  Radio.  Model  Engineering,  Auto- 
mobiles and  Chemistry. 

Doa't  Fall  to  Get  Your  Copy 


Malleable  Cast  Iron 

THE  custom  among  most  malleable 
iron  makers  is  to  use  such  irons 
only  as  are  quite  free  from  phosphorus 
and  sulphur,  for  the  reason  that  the 
process  in  use  is  designed  especially  to 
eliminate  carbon,  and  after  they  have 
driven  that  out  they  have  no  desire  to 
leave  anything  remaining  which  will 
make  the  metal  brittle.  By  the  use  and 
mixture  of  certain  brands  of  iron  they 
have  the  means  of  converting  their 
product  into  almost  pure  wrought-iron. 

The  melting  is  now  done,  on  the 
large  scale,  in  reverberating  furnaces, 
and  the  iron  is  purified,  to  a  certain  ex- 
tent, while  in  a  molten  condition  by 
directing  into  the  heating  chamber  a 
current  of  atmospheric  air  which  mixes 
with  the  products  of  combustion.  In 
its  essential  principles  the  method  has 
a  resemblance  to  Berard's  process  of 
steel-making,  the  gaseous  currents  of 
air  or  of  the  furnace  may  be  used,  as 
occasion  requires,  alternately,  but  the 
tuyeres  are  not,  like  his,  provided  with 
apparatus  for  adjustment.  The  process 
of  removing  impurities  from  the  metal 
muj'  not  be  carried  so  far  as  to  detract 
from  ..s  fluidity  at  the  temperature  at 
which  it  is  to  be  poured.  These  facts 
control  the  peration;  the  purer  the 
metal  is  the  highei  .3,  its  melting  point, 
and  whatever  impurities  are  allowed 


to  remain  must  be  such  as  may  either 
be  removed  by  subsequent  operations 
or  such  as  may  be  allowed  to  exist  in  the 
finished  product.  The  useful  function 
of  the  impurities' is  to  lower  the  melting 
point  in  the  scale  of  temperature.  Small 
test  pieces,  of  a  finger's  length,  are  cast 
from  time  to  time  until  the  right  point 
is  reached,  as  determined  by  the  appear- 
ance of  their  fracture.  The  metal  is 
then  ready  to  be  poured  into  the  moulds, 
and  as  these  will  hold  no  large  amount 
the  pouring  is  generally  done  from  hand 
ladles.  After  the  case  pieces  are  re- 
moved from  the  sand  and  have  the 
risers,  runners  and  spruce  knocked  from 
them,  they  are  rattled  in  tumbling  bar- 
rels to  remove  the  adhering  sand  and 
scale  and  to  expose  the  naked  surface 
of  the  material  to  the  ready  access  of  the 
chemical  agents  of  decarbonization. 

The  cast-iron  pieces,  hard  and  brit- 
tle, are  now  ready  for  the  process  which 
will  alter  them  in  their  whole  nature 
without  subjecting  them  to  any  physical 
force.  The  process  is  one  of  dissocia- 
tion of  the  compound  cast-iron,  which 
is  carburet  of  iron  the  carbon  has  pur- 
posely been  made  to  appear  in  its  com- 
bined form  and  is  not  visible  as  graph- 
ite; the  iron,  when  broken,  exhibits 
a  fine,  white  appearance  of  the  frac- 
tured surface,  with  a  suggested  indica- 
tion of  lines  radiating  from  the  center. 

The  pieces  are  packed  in  cast-iron 
boxes  with  the  rust  or  oxide  of  iron. 
These  boxes  are  round  or  square,  ac- 
cording to  the  shape  of  the  work.  If 
round,  they  are  perhaps  2  ft.  in  diam- 
eter, and,  if  rectangular,  they  may  be 
2  ft.  long,  1  y2  ft.  wide  and  1  ft.  high. 
When  these  are  filled  rims  of  the  same 
size  are  placed  on  them,  increasing  the 
height  another  foot,  and  when  these  are 
filled  another  rim,  and  still  another  is 
added,  until  the  box  is  4  ft.  in  depth, 
packed  full  of  castings  and  oxidizing 
metal.  This  material  may  be  wrought- 
iron  turning  chips  which  have  been 
rusted  by  being  spread  upon  a  hot  floor, 
where  they  are  sprinkled  with  a  solu- 
tion of  sal-ammoniac. 

Transparent  Paint  for  Glass 

A  shellac  varnish  made  of  bleached 
shellac  can  be  used  with  various  aniline 
dyes.  The  glass  should  be  warm,  but 
the  varnish  is  used  cold. 

If  the  whole  of  the  glass  is  to  be 
coated,  the  method  is  to  pour  the 
colored  varnish  on  and  drain  it  off  at 
a  corner.  Another  method  is  to  mix 
1  part  of  turpentine  with  2  parts  of 
Venice  turpentine  and  rub  into  this 
Prussian  blue,  crimson  lake,  India  yel- 
low or  any  mixture  of  these  to  produce 
the  shade  desired.  Care  should  be 
taken  to  mix  the  color  and  the  liquid 
intimately. 
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HARDWOOD  FLOOR  EFFECTS 
WITH  SOFT  WOOD 

SATISFACTORY  wood  floors,  ap- 
proximating in  effect  and  finish  the 
oak  and  maple  floors  found  in  the  best 
type  of  homes,  can  be  developed,  with 
the  aid  of  proper  finishing  methods  and 
materials,  in  such  woods  as  pine,  fir  and 
cypress.  These  so-called  "soft"  woods 
are  very  durable  and  possess  not  a  lit- 
tle natural  beauty  of  grain.  Hardwood 
effects  are  secured  on  soft  woods  by 
staining  with  an  oil  wood  stain,  con- 
sisting of  a  permanent  color  pigment  in 
an  oil  vehicle.  These  stains  are  par- 
ticularly adapted  to  use  on  the  soft 
woods.  The  effect  is  completed  by  ap- 
plying a  thin  coat  of  shellac  and  finish- 
ing with  two  coats  of  prepared  wax 
or  floor  varnish. 

The  first  step  toward  obtaining  the 
desired  finish  is  to  sandpaper  the  wood 
smoothly.  The  stain  should  then  be 
applied  freely  with  a  brush  and,  after 
being  allowed  to  stand  for  about  five 
or  ten  minutes,  buffed  off  with  a  cloth. 
When  the  stain  has  dried  for  twenty- 
four  hours,  the  shellac  and  wax  or  var- 
nish may  be  applied  as  described.  A 
deeper  effect  than  that  secured  by  the 
method  outlined  may  be  obtained  by  the 
use  of  a  varnish  stain  over  the  oil  wood 
stain.  Both  should,  of  course,  corre- 
spond in  color. 


CARE  OF  ALUMINUM  WARE 

ALUMINUM  ware,  the  kitchen  uten- 
X  \  sils  that  are  so  attractive  to  house- 
keepers, must  be  well  cared  for  if  one 
would  keep  them  bright.  You  may 
have  been  told  that  aluminum  ware  will 
not  scorch,  but  if  you  leave  a  dry  pan 
over  an  intense  gas  flame  you  will  find 
a  hole  in  the  aluminum. 

Heat  penetrates  aluminum  twice  as 
rapidly  as  it  does  tinplate,  and  three 
times  as  rapidly  as  it  does  iron.  Not 
only  does  it  heat  more  rapidly,  but 
aluminum  holds  the  heat  longer.  Con- 
sequently, the  gas  need  be  turned  on 
full  only  at  the  beginning.  It  should 
be  turned  lower  after  the  pot  is  heated. 

Any  discolorations  on  aluminum  ware 
are  sure  to  be  on  the  surface  only  and 
can  be  removed  by  a  good  cleaning  pow- 
der. Hot  water  and  soap  are  enough 
to  keep  it  in  good  condition  usually, 
but  any  white  metal  polish  will  keep 
it  bright  and  shining.  Avoid  coarse, 
gritty  cleaning  powders.  Remember 
that  ammonia,  potash,  lye,  soda  or 
strong  cleaning  powders  will  stain  the 
inside  of  your  kettles  and  the  stain  will 
be  one  you  can  never  remove;  so  be 
careful.  If  a  kettle  or  pan  needs  scrap- 
ing, use  a  wooden  spoon — not  a  knife. 
If  so  badly  scorched  that  this  does  not 
answer,  fill  it  with  hot  water  and  cover, 
then  boil  for  several  minutes  and  scrape 
with  the  wooden  spoon  or  a  clothespin. 
A  piece  of  fine  sandpaper  is  also  good 
to  brighten  scorched  spots. 


SCRATCHED  VS.  SMOOTH  JOINTS  IN  GLUING 


The  common  assertion  that  scratched 
surfaces  make  stronger  glued  joints 
than  smooth  surfaces  seems  hard  to 
prove.  Comparative  tests  made  on  sev- 
eral occasions  by  the  Forest  Products 
Laboratory  all  indicate  that  the  strength 
of  these  two  types  of  joints  are  prac- 
tically the  same.  The  test  specimens 
used  by  the  Forest  Products  Laboratory 
were  pairs  of  hard  maple  blocks,  some 
with  smooth  and  some  with  tooth- 
planed  contact  surfaces.    These  blocks 


were  glued  with  a  high-grade  hide  glue, 
allowed  to  stand  for  a  week,  and  then 
sheared  apart  in  an  Olsen  universal 
testing  machine.  Four  joints  of  each 
type  were  compared  in  a  single  test. 

Eleven  such  tests  gave  the  average 
results  shown  in  table. 

It  will  be  noted  that  in  seven  of  the 
eleven  tests  smooth  surfaces  gave  the 
better  adhesion.  Consequently  it  would 
seem  that  there  is  no  advantage  in  tooth- 
planing  wood  for  gluing  purposes. 


Comparative  Strength  of  Scratched  and  Smooth  Joints 


i  Scratched  Joints-  > 

r—        Smooth  Joints  

Test 

Shear 

Wood  surface 

Shear 

Wood  surface 

strength 

in  failure 

strength 

in  failure 

No. 

Lbs.,  sq.  in. 

Per  Cent 

Lbs.,  sq.  in. 

Per  Cent 

1 

1787 

25 

1855 

2 

1366 

943 

3 

1976 

3086 

so 

4 

2409 

75 

1571 

25 

5 

2298 

100 

2416 

100 

6 

1947 

75 

1678 

62 

7 

2310 

12 

1800 

8 

183S 

100 

2455 

100 

9 

142S 

2180 

25 

10 

2330 

2395 

62 

11 

2180 

2520 

75 

Average 

1988 

35 

2040 
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Big  Money  for  Boys ! 


Lean. 

ELECTRti 

There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  time  can  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  (objects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.-S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help ytu.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  it  slip  by. 
Mark  and  mail  this  coupon  now, 
—  — -  —  —  — tsa*  «wt  hbui  —  —  —  —  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX6070-B  SCRANTON,  PA. 

Explain,  without  obligating  me,  bow  I  can  qualify  for  tUa 
position,  or  In  the  subject,  before  which  I  mark  X. 


KLROTRIOAL  BK41KKEK 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heary  Electric  Traction 
Electrical  Draftsman 
Eleetrlo  Maehlae  toelgaer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  BMHNKKR 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Tool  maker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying;  and  Mapping 
MINK  KOKKM'N  OK ENti'R 
ARCHITECT 
Ar.taltMlaral  DrattsauM 
PLCHBING  AHU  H  BATUMI 
Sheet  Metal  Worker 
Nari  gator 


CHEMICAL  KHOmiR 

SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BTSIHB88  HABAGEMEX1 
Private  Secretary 
BOOKKEEPER 
Slaaegrepber  sad  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATION  A  BT  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  OT«rtMr  or  Sept. 
AgRIOVLTTJRK  fj  Speaba 
raaltryRatalag  WJ  Yvnth 
AateaiebUas  1 


Present 

O  ecu  pat  Ion  _ 


Street 
and  v 


City- 


-state— 


rt  Your  Battery  Business  NOW- 
S350  Every  Month 
NOW  is  your  opportunity.  Make  $150  to  $350  Clear 
Profit  every  month  with  this  HB  Charger.  Recharges 
10c  to  15c  each.  Owner  pays  75c  to  $1.50.  Figure 
32  6-vnlt  batteries,  or  equivalent,  at  one  time  Cost 
the  profit*.  Tou  can  maker 
BIO    PROFITS    and    buIM  I 

si  permanent  b.minemi.    Others  art-  1 
rtointc  it-YOU  can,  too. 
Small  C«5h  Payment  Brings  You  I 
This  Money-Maker 

Bail  since  on  tur  monthly  t*rmi. 
»*roflt*  *a*ilr  p»t  for  outfit.  Abso- 
lute Money  Bark  Guarantee.  No 
rxpensive  repairs  or  replacements. 
Rum  24  honrs  a  day      Blr,  sternly, 

Kofltable  income.  Write  TODAY 
r  foil  Information.  •  I 

HOBART  BROTHERS  COMPANY 
Box  EE23  Jroy.  Ohio. 

Suec«fful  Mfn,  Stiw-e  IS 93 
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An  Engineer  In  Modeldom 

A  Few  Remarks  On  Efficiency 
By  Dwight  S.  Simpson,  M.  M.  E. 


WHAT  is  efficiency?  Your  dic- 
tionary will  tell  you.  The  en- 
cyclopaedia will  tell  you  a  lot 
more,  but  what  is  it?  In  round  num- 
bers, the  ratio  of  practice  to  theory — 
the  equation  between  things  as  they  are 
and  things  as  they  ought  to  but  never 
will  be.  The  expression  of  the  reason 
why  many  minds  that  have  tackled  the 
problem  of  perpetual  motion,  have  not 
achieved  it.  And  it  is  queer  that  while 
we  always  speak  of  "efficiency"  it  is 
ever  the  lack  of  it  that  really  interests 
us.  And  the  lack  of  it  is  usually  spent 
in  heat.  The  average  statesman,  so 
called — saying  little,  though  talking 
much — lacks  it  in  great  quantities. 

To  borrow  from  something  I've  read 
somewhere  (we  are  seldom  original)  it 
is  theoretically  possible  to  fill  a  pail 
brimming  full  of  water  at  the  well  and 
to  carry  it  to  the  house  without  spill- 
ing a  drop.  As  to  the  water — that  is 
100  per  cent  efficient.  But,  we  stumble 
and  spill  a  little,  the  pail  swings  and 
we  spill  a  little  more.  We  arrive  with 
the  pail  only  partly  full  and  the  ratio 
between  what  is  in  it  and  what  it  held 
when  full,  or  when  we  started,  is  the 
measure  of  efficiency,  which  is  always 
■expressed  as  a  percentage. 

Suppose  the  pail  had  a  hole  in  it  so 
that  all  the  water  ran  out  and  we  arrive 
with  it  empty.  Efficiency  =  zero  per 
-cent  We  plug  the  hole  partly  so  that 
the  pail  is  just  half  full  when  we  ar- 
rive. Efficiency  =  SO  per  cent  A 
little  better  plug  and  by  saving  three- 
quarters  of  the  water  we  have  reached 
75  per  cent  efficiency.  The  great  aim 
of  all  engineers  is  to  always  keep  fitting 
a  little  better  plug. 

Let  us  mend  the  leak  and  we  come 
immediately  to  another  phase  of  the 
question.  Tom,  the  clodhopper  goes  to 
the  well,  and  in  returning  falls  all  over 
himself  and  arrives  with  the  pail  half 
full.  Brother  Jack,  quick  on  his  feet, 
brings  in  his  pail  filled  to  the  top.  We 
know  that  the  pail  will  hold  the  water, 
therefore  Tom  must  have  been  only  SO 
per  cent  efficient,  while  Jack  is  per- 
haps 90  or  95  per  cent. 

This  human  side  of  the  question  has 
-of  late  years  engaged  the  attention  of 
engineers,  managers  and  even  doctors, 
with  the  result  of  many  piece  rate  and 
bonus  systems  of  pay  in  factories  and 
many  beneficial  changes  of  method  in 
working.  As  an  example,  a  laborer 
used  to  travel  around  with  the  same 
shovel  day  after  day  and  all  day  long. 
Now  a  shovel  can  hold  only  a  certain 
bulk,  so  friend  laborer  would  for  a 
r  time  be  lifting  say  sixty  pounds  of  ore 


and  in  a  few  moments  be  exerting  him- 
self with  a  shovel  full  of  perhaps  three 
pounds  of  shavings.  Nowadays  in  a 
well  regulated  plant  it  is  the  job  and 
not  the  man  that  has  the  shovel.  He 
shovels  shaving  with  a  fork  that  holds 
so  many  pounds.  He  shovels  coal  with 
a  shovel  that  holds  the  same  number 
of  pounds.  Ore  with  a  smaller  shovel 
that  holds  the  same  weight.  As  a  re- 
sult of  lifting  the  same  weight  every 
time  he  does  more  work  in  the  day 
with  an  expenditure  of  less  actual  ener- 
gy (sometimes  he  doesn't  feel  that  way 
about  it).  In  other  words,  his  output 
is  greater  for  the  same  or  less  input. 
His  efficiency  is  higher,  just  as  Tom's 
in  bringing  in  the  full  pail. 

Let  us  look  at  it  in  another  way. 
suppose  we  hire  a  man  for 'fifty  cents 
an  hour  (it  is  still  possible  to  persuade 
a  few  men  to  work  for  that  sum)  and 
he  drives  fifty  rivets  in  an  hour,  that 
being  a  popular  sport  these  days.  That 
costs  us  a  cent  a  rivet  so  we  will  make 
a  new  arrangement  and  pay  him  not 
by  the  hour,  but  a  cent  for  every  rivet 
he  drives.  He  can  now  be  reasonably 
expected  to  drive  about  seventy-five 
rivets  an  hour.  Let  us  revise  the 
schedule  again — offer  him  a  cent  a 
rivet  for  the  first  seventy-five  in  each 
hour  and  a  cent  and  a  half  for  each 
one  over.  He  is  liable  to  make 
it  ninety  or  even  a  hundred.  Now 
that  man  was  not  shirking  in  the  first 
place.  He  doubtless  thought  he  was 
giving  a  full  hour's  .work.  The  added 
incentive  of  the  extra  pay  simply  urged 
him  to  extend  his  muscles  a  little  fur- 
ther. Possibly  he  shortened  the  swing 
of  his  hammer,  making  the  blows  a 
little  harder  and  quicker.  Possibly  he 
rearranged  his  forge  or  his  holder  on 
so  that  rivets  would  come  faster  and 
stay  put  In  other  words,  he  has  in- 
creased his  efficiency.  Unfortunately, 
we  cannot  figure  in  the  human  element 
and  say  just  what  100  per  cent  efficiency 
is;  all  we  can  say  is  that  figuring  from 
the  first  output  he  has  increased  his 
efficiency  by  100  or  150  per  cent.  He 
may  still  be  only  30,  SO,  70,  or  perhaps 
95  per  cent  efficient.  We  cannot  tell 
how  far  he  can  do. 

These  figures  are  not  excessive.  It 
has  been  proved  that  one  can  do  two  or 
even  three  times  a  normal  day's  work, 
and  under  proper  arrangement,  keep 
it  up  indefinitely  without  detriment. 

Now  that  we  have  some  idea  of  the 
ratio  between  theory,  possibility  and 
actual  achievement,  let  us  see  where  it 
gets  us  in  our  model  engineering  work, 


and  go  back  to  our  first  dry  subject 
of  water. 

But  first  let  me  say  to  you  who  have 
some  knowledge  of  engineering,  don't 
let  the  glowing  descriptions  of  90  per 
cent  machines  get  your  hopes  too  high. 
Friction,  radiation,  magnetic,  and  elec- 
trical losses  do  not  diminish  in  pro- 
portion to  dimensional  reduction  of  a 
machine.  A  thousandth  of  an  inch  is 
a  thousandth  of  an  inch  whether  it  is 
on  a  three-inch  bearing  or  a  three- 
eighths-inch  bearing  and  while  it  is  but 
one  three-thousandth  of  the  larger,  it  is 
one  three  hundred  and  seventy-fifth  of 
the  smaller.  Small  machines  and 
models,  as  a  rule,  are  not  more  than 
two-thirds  as  efficient  as  their  larger 
cousins. 

Pumps 

The  first  requisite  in  the  design  of  a 
pump,  model  or  not,  is  the  amount  of 
water  required  (in  cubic  inches)  and 
the  number  of  revolutions  it  is  con- 
venient to  run  it.  The  novice^then  ar- 
rives at  a  piston  diameter  and  stroke  so 
arranged  that  area  of  piston  times 
stroke  times  revolutions  (or  number  of 
strokes  per  minute)  equals  the  cubic 
inches  of  water  required.  Some  time 
afterward  he  is  much  peeved  and  sur- 
prised because  he  isn't  getting  water 
enough.   Let's  see  why. 

Of  course,  water  is  incompressible 
and  all  that,  but  valves  have  to  move 
up  and  down,  reversing  their  direction 
twice  every  stroke,  and  the  water  itself 
has  to  be  reversed  in  movement  through 
the  pump.  This  takes  an  appreciable 
moment  of  time,  which  is  fully  grasped 
by  the  water  and  some  of  it  slips  back 
under  the  suction  valve  to  the  pipe. 
More  slips  back  into  the  pump  through 
the  delivery  valve,  leaving  less  room 
for  water  on  the  next  intake  stroke. 
Our  pump  therefore  draws  less  water 
than  it  should  and  delivers  less  water 
than  it  draws.  This  loss  amounts  to 
about  15  per  cent  normally,  but  may  be 
increased  by  poorly  fitted  or  too  small 
valves,  or  pipe  that  is  too  small  or  has 
too  many,  or  too  sharp  bends. 

If  the  pump  is  run  at  more  than  350 
revolutions,  more  trouble  will  develop. 
I  am  fully  aware  that  plunger  pumps 
on  the  cheaper  gasoline  engines  are  run 
at  700  or  a  1000  R.P.M.,  but  they  are 
much  larger  than  the  capacity  required, 
arrived  at  by  trial  and  failure  and 
probably  operate  at  about  25  to  40  per 
cent  efficiency. 

All  these  figures  are  referring  to  the 
water  end  alone  and  no  account  is  taken 
(Continued  on  page  348) 
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Genuine  Gold  Bronze 

LEAF  gold  is  ground  with  honey  upon 
j  ;i  stone  until  the  leaves  are  broken 
up  and  minutely  divided.  The  mixture 
is  then  removed  from  the  stone  by  a 
spatula  and  stirred  up  in  a  basin  of 
water,  whereby  the  honey  is  melted  and 
the  .gold  set  free;  the  basin  is  then  left 
undisturbed  until  the  gold  subsides;  the 
water  is  poured  off  and  fresh  quantities 
added  until  the  honey  is  entirely  washed 
away.  The  gold  is  finally  collected  on 
filtering  paper  and  dried  for  use.  Gold 
bronze  occurs  in  various  shades  of  col- 
ors— red,  reddish,  pale,  or  dark  yellow, 
as  well  as  grennish — the  color  depend- 
ing on  the  varying  content  of  gold  or  the 
different  mixture  of  gold  with  silver 
and  copper.  By  boiling  with  various 
salt  solutions  or  acidulated  masses 
various  tones  may  also  be  imparted  to 
gold  bronze.  It  acquires  a  vivid  yellow 
color  by  boiling  in  water  containing 
nitric,  sulphuric  or  hydrochloric  acid,  a 
reddish  color  by  boiling  in  a  solution 
of  crystallized  verdigris  or  blue  vitriol, 
while  other  shades  are  obtained  by  boil- 
ing in  solutions  of  common  salt,  tartar, 
green  vitriol  or  saltpetre  in  water. 

Metallic  gold  powder  is  also  obtained 
by  dissolving  pure  gold  in  aqua  regia 
and  precipitating  it  again  by  an  electro- 
positive metal,  such  as  iron  or  zinc, 
which  in  the  form  of  rods  is  placed  in 
the  fluid.  The  gold  is  thereby  entirely 
separated.  The  rods  used  for  precipita- 
tion must  be  scoured  perfectly  clean  and 
bright.  The  lustre  of  the  gold  bronze 
may  be  heightened  by  rubbing  after 
drying. 

To  Bronze  Tin 

PREPARE  two  solutions,  one  of  one 
part  ferrous  sulphate  (green  vit- 
riol), one  part  cupric  sulphate  (blue 
vitriol)  and  twenty  parts  of  distilled 
water;  and  the  other  of  four  parts  ver- 
digris and  sixteen  parts  vinegar.  Thor- 
oughly cleanse  the  article  by  means  of 
a  clean  brush  dipped  in  fine  earth  and 
water,  and  after  throughly  drying  apply 
to  both  sides  a  light  coat  of  the  first 
solution  by  means  of  a  brush.  After 
drying,  the  article  presents  a  blackish 
appearance.  The  second  solution  is 
then  applied  with  a  brush  until  the 
article  acquires  a  dark  copper-red  color. 
It  is  now  allowed  to  dry  one  hour,  and 
then  polished  with  a  soft  brush  and 
finely  elutriated  bloodstone;  the  surface 
being  frequently  breathed  upon  so  as 
to  make  the  bloodstone  adhere.  In 
conclusion  it  is  polished  with  the  brush 
alone,  which  is  from  time  to  time  drawn 
over  the  palm  of  the  hand.  To  protect 
the  bronze  against  moisture,  cover  it 
with  a  very  thing  layer  of  gold  lacquer. 
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AN  ENGINEER  IN  MODELDOM 
(Continued  from  page  346) 

of  friction  and  head  losses  or  the  pow- 
er required  to  drive  the  pump. 

In  general,  then,  it  is  necessary  to 
gear  our  pump  down  to  about  300  or 
350  strokes  per  minute  and  to  design 
it  for  a  capacity  of  115  per  cent  to  125 
per  cent  of  the  amount  of  water  re- 
quired. Another  time  we  will  consider 
some  of  the  details  of  design. 

Centrifugal,  gear  and  rotary  pumps 
are  not  suitable  for  boiler  feed  and 
have  been  so  little  dealt  with  in  the 
model  field  that  it  is  hard  to  find  what 
their  efficiency  might  be.  As  their 
working  depends  largely  on  the  close- 
ness of  fit,  and  as  above  explained  a 
close  fit  is  not  so  close,  comparatively, 
in  model  work;  it  is  probable  that  their 
efficiency  is  not  more  than  half  that 
of  the  reciprocating  pump. 

Dynamos  and  Motors 
These  being  so  nearly  alike  in  their 
characteristics  it  is  safe  to  consider 
them  together  for  model  purposes. 

As  in  model  work  we  rarely  deal  with 
powers  greater  than  a  horsepower,  I 
believe  it  would  be  much  better  to  rate 
all  our  machines  by  watts  instead  of 
fractional  horsepower.  Small  dynamos 
and  motors  should  be  bought  and  sold 
this  way,  as  ten  watt,  twenty  watt  ma- 
chines, etc.,  and  as  the  only  satisfactory 
way  of  testing  a  small  engine  of.  any 
type  is  by  an  electric  dynometer,  why 
not  use  the  watt  to  measure  their  power, 
too? 

Large  electrical  machines  operate 
normally  on  an  efficiency  percentage  of 
80  to  90  and  even  95  per  cent.  In  our 
small  machines,  friction  surfaces  are 
proportionately  larger.  Magnetic  air 
gaps  while  actually  the  same  may  be 
proportionately  as  much  as  fifty  times 
greater.  Dead  wire  on  the  ends  of 
armature  coils  is  nearly  as  much  as  the 
effective  wire  between.  It  is  therefore 
impossible  to  expect  an  efficiency  of 
two-thirds  more  than  50  per  cent. 

That  is  to  say,  it  is  necessary  to  pro- 
vide twice  the  mechanical  power  to 
drive  a  dynamo  for  any  required  out- 
put, and  twice  the  electric  power  for 
the  motor  for  the  power  wanted  at  its 
shaft.  The  other  half  the  power  is 
mostly  heat. 

Boilers 

From  the  model  standpoint,  it  is 
scarcely  worth  while  going  into  the  effi- 
ciency of  boilers,  as  it  is  largely  a  dis- 
cussion of  water  evaporated  per  pound 
of  fuel,  and  the  amount  of  fuel  burned 
in  a  small  boiler  is  of  no  great  con- 
sequence. It  is  therefore  sufficient  to 
say  that  a  model  boiler  of  average  type 
and  construction  will  evaporate  from  1 
to  3  cubic  inches  of  water  per  100  sq. 
inches  of  heating  surface.  The  former 
for  pot  boilers  and  the  latter  for  the 


best  water  tube  outfits.  In  all  cases,  it 
should  be  arranged  to  burn  about  a  half 
pint  of  gasoline  per  hour  for  each  hun- 
dred inches  of  heating  surface. 

This  corresponds  to  an  evaporation 
of  3  to  10  lbs.  per  sq.  ft.  per  hour  and 
for  comparison  it  may  be  noticed  that 
large  boilers  have  evaporated  as  much 
as  17  to  20  lbs. 

For  high  speed  engines,  having  prac- 
tically no  cut  off  and  expansion,  about 
thirty  feet  of  5/16  in.  tubing  is  re- 
quired per  horsepower.  For  mis  it  is 
necessary  to  burn  nearly  a  pint  and  a 
half  of  fuel  per  hour.  The  actual  effi- 
ciency from  a  fuel  standpoint  is  very 
low,  probably  about  7  per  cent  of  the 
latent  heat  of  the  fuel  being  turned  into 
power. 

Engines 

So  much  depends  on  the  design  of 
the  machine,  whether  low  or  high  speed 
reciprocating  or  turbine  engine,  that  it 
is  impossible  here  to  say  much  about  it. 
We  will  reserve  the  priceless  informa- 
tion until  some  time  when  the  Editor 
will  let  us  have  another  page  or  so. 
Suffice  for  the  moment  to  say  that  for 
small  turbines  of  the  De  Laval  type  an 
efficiency  of  40  per  cent  is  all  that  can 
be  expected,  figuring  from  the  latent 
energy  of  the  steam  before  entering  the 
nozzle.  Doubtless  about  30  or  35  per 
cent  will  be  more  common. 

For  large  reciprocating  engines,  a 
mechanical  efficiency  of  80  per  cent  is 
fair  practice.  For  our  models,  after 
all  calculations  for  pressure,  cutoff,  etc., 
are  made,  60  per  cent  should  be  de- 
ducted for  friction  and  radiation  losses. 
For  the  extreme  high  speed,  racing 
engines,  probably  not  more  than  30  per 
cent  of  the  calculated  I.H.P.  will  be 
applied  to  the  propeller. 

Small  internal  combustion  engines 
will  probably  operate  at  about  60  per 
cent  of  their  figured  power. 

Propellers 
Many  scientific  and  painstaking  ex- 
periments have  demonstrated  that  for 
maximum  efficiency  a  propeller  should 
work  with  a  20  per  cent  slip,  and  that 
the  greatest  efficiency  to  be  obtained  is 
only  75.  Now,  in  a  model  boat  it  is 
about  impossible  to  tell  at  what  revolu- 
tions the  engine  is  running,  and  there- 
fore at  what  slip  the  propeller  is  work- 
ing. It  is  likely  to  be  around  40  or  50 
(we  are  always  hoping  for  more  speed 
than  we  get  and  design  accordingly). 
This  added  to  the  necessarily  large  sec- 
tions of  the  small  blade  reduces  the 
theoretical  efficiency  to  probably  40. 

Storage  Batteries 
In  the  laboratory,  the  storage  battery 
is  most  efficient,  about  98  per  cent  of 
the  current  put  in  having  been  taken 
out.  In  our  small  one  in  actual  use  we 
will  do  well  to  figure  about  60  per 
cent  or  possibly  70  per  cent.  This  takes 


no  account  of  damage  to  the  plates  or 
the  fact  that  it  is  never  wise  to  com- 
pletely discharge  the  cell.  It  is  no. 
affair  of  mine  if  you  mistreat  them,  but 
just  as  a  tip,  if  you  are  willing  to  stand 
the  expense  or  trouble,  and  if  you  want 
a  little  extra  speed  in  that  boat  some 
day,  you  may  wreck  the  battery,  but 
you  can  get  pretty  near  that  98  per 
cent — once. 

Gearing 

Spur  gears  are  the  most  efficient  and 
durable  and  if  properly  cut  and  fitted 
there  seems  to  be  no  difference  whether 
they  are  small  or  large.  Efficiency  is 
better  at  the  higher  speeds,  running 
from  about  90  per  cent  at  a  pitchline 
speed  of  three  feet  per  minute  to  98 
per  cent  af  a  two  hundred  foot  speed. 

The  same  thing  applies  to  worm 
gears  with  the  added  attraction  that  the 
efficiency  falls  off  rapidly  as  the  worm 
angle  is  changed  from  45  degrees. 
Maximum  possible  efficiency  about  92 
per  cent. 

Belting 

Efficiency  figures  of  belting  mean 
nothing.  The  following  rules  by  F.  W. 
Taylor  will  help  to  solve  any  problem 
of  this  nature: 

A  double  leather  or  6-ply  rubber  belt 
with  an  arc  of  contact  of  180  degrees 
will  give  a  pull  on  the  face  of  pulley 
of  thirty  pounds  per  inch  width  of  belt. 

Eleven  hundred  feet  of  one  inch  belt 
passing  around  a  pulley  per  minute 
will  transmit  one  horsepower. 

A  single  belt  will  do  about  60  per 
cent  of  this. 

Tackles 

We  all  know  that  a  rope  and  pulley 
will  help  lift  a  greater  load  than  we 
make  without  it.  How  much?  The 
good  old  fashioned  rule  for  finding  the 
weight  required  on  the  hauling  end  is 
to  add  10  per  cent  to  the  load  for  every 
pulley  in  the  tackle  and  divide  the  total 
by  the  number  of  parts  sustaining  the 
load. 

In  conclusion,  don't  reduce  your  own 
efficiency  by  trying  to  remember  all 
this.  Make  a  note  on  your  card  index 
or  in  your  note  book  that  all  good  engi- 
neers should  have,  as  to  the  issue  and 
page  number  and  then  when  you  do 
want  any  of  these  figures  you  will 
know  where  to  find  them  and  have  them 
correct.  This  will  be  much  better  than 
misremembering  the  quantities  and  will 
possibly  save  me  some  "cursing  out." 

A  careful  study  of  these  fact  will 
probably  remind  "Mr.  Average  Experi- 
menter" how  really  inefficient  and  care- 
less he  is  in  designing  and  construct- 
ing his  apparatus.  Only  the  very  first 
principles  of  machine  efficients  have 
been  treated  in  this  article,  but  it  is 
hoped  that  it  will  awaken  a  desire  to 
carry  the  study  further. 
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Book  Reviews 

(Continued  from  page  323) 

how  accidents  are  caused  through  care- 
less mounting  and  guarding  of  wheels 
and  how  these  accidents  can  be  over- 
come by  proper  precautions.  Abrasive 
cloths,  papers,  their  manufacture,  na- 
ture and  use  are  fully  described  in 
Chapter  Fifteen.  The  latter  part  of 
the  book  is  a  complete  exposition  of 
the  actual  shop  use  of  grinding  wheels 
in  surface  grinding,  cylindrical  grind- 
ing, internal  grinding,  special  grinding 
operations,  cutter  sharpening  and  saw 
sharpening.  This  material  is  compiled 
with  a  special  view  to  educating  the 
reader  regarding  the  actual  application 
of  abrasives  in  the  machine  shop. 

We  feel  very  safe  in  giving  this  book 
a  thorough  endorsement  and  we  feel 
sure  that  all  those  who' read  it  will  feel 
amply  repaid  for  their  time  and  trouble. 

BOILER  FEED  WATER,  Its  Effects, 
Treatment  and  Analysis,  by  Percy  G. 
Jackson,  F.  I.  C.  Size  5x7}4  inches;  100 
pages.  Published  by  J.  B.  Lippincott 
Company,  Philadelphia,  Pa. 

The  author  of  this  volume  had  ex- 
tensive experience  as  a  chemist  for  a 
boiler  insurance  company.  This  posi- 
tion brought  him  in  contact  with  all 
the  problems  that  can  arise  in  boiler  op- 
eration. Cases  of  feed  water  trouble 
are  so  common  that  this  information 
will  be  generally  helpful  to  engineers 
and  chemists.  An  expert  chemist  is 
often  not  immediately  obtainable  in  an 
emergency  and  a  knowledge  of  the  prin- 
ciples and  methods  of  application  con- 
trolling the  underlying  causes  of  these 
troubles  will  present  a  large  percentage 
of  loss  and  delay  in  the  operation  of 
any  boiler  plant. 

The  contents  include  mineral  con- 
stituents, corrosion,  softening,  selection 
of  softening,  priming;  scale,  grease,  and 
overheating,  methods  of  analysis,  an- 
alysis of  scale,  control  tests  for  water 
softening,  sampling  and  solutions.  The 
appendix  gives  some  valuable  tables 
and  factors  of  atomic  weights  and 
Clark's  table  of  hardnesses 

ANALYSIS  OF  BABBITT,  by  James 
Brakes.  Size  514*7  inches;  169  pages; 
bound  in  cloth.  Published  by  the  Allen 
Book  &  Printing  Company,  Troy,  N.  Y. 

This  book  treats  the  analysis  and 
manufacture  of  the  alloy,  babbitt.  It 
is  especially  prepared  for  mining,  civil, 
electrical  and  mechanical  engineers  who 
use  this  important  alloy  in  their  pro- 
fession. It  is  also  an  important  guide 
to  manufacturing  establishments  that 
find  use  for  babbitt  in  their  work. 

The  book  will  also  be  found  to  be  a 
valuable  one  for  the  young  chemist  who 
desires  information  on  this  particular 
subject. 

The  contents  cover  the  properties, 
qualitative,  volumetric  and  electrolytic 
analysis  of  babbitt  compound.  An- 
timony, tin,  lead  and  copper  are  treated. 
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Adjusting  Bracing  Wires 
Scientifically 


IT  has  been  necessary  in  the  past  to 
depend  upon  the  judgment  of  the 
mechanics  assembling  an  airplane  for 
securing  the  correct  initial  tension  of 
the  landing  and  flying  wires,  interplane 
or  incidence  bracing  and  drift  cables, 
through  adjustment  of  the  turnbuckles. 
They  secured  what  they  considered  the 
proper  uniform  tension  by  the  "feel"  of 
the  wire  or  by  listening  to  its  vibrant 
sound  when  plucked  with  the  finger. 
Either  of  these  methods  is  crude  and  in- 
accurate, owing,  among  other  things, 
to  the  widely  varying  diameter  and 
length  of  the  wires.  Some  experiments 
have  shown  that  wires  thus  adjusted 
for  equal  tension  have  really  varied  by 
several  hundred  per  cent.  A  dangerous 
condition  may  thus  be  developed  by 
causing  overloading  of  airplane  mem- 
bers, such  as  struts,  wing  spars  and 
fuselage  compression  members,  through 
adjustment  of  initial  tension.  This  em- 
phasizes the  need  of  an  apparatus  to 


eliminates  all  guesswork  from  wire  ad- 
justment and  makes  it  possible  to  have 
the  tension  of  opposing  or  co-acting 
bracing  cables  uniform  to  an  error  of 
less  than  10  pounds. 

The  instrument  consists,  essentially, 
of  a  frame  with  supports  spaced  10 
inches  apart,  between  which  a  section 
of  the  wire  or  cable  is  adjusted.  Mid- 
way between  these  supports,  and  oper- 
ated by  hand  grips,  is  a  plunger  which 
deflects  the  wire  0.1  inch  from  its  nor- 
mal position.  The  operation  of  de- 
flecting the  wire  compresses  a  calibrated 
spring.  A  dial  indicator  measures  the 
deformation  of  the  spring  and  thus  the 
load  on  the  wire.  One  revolution  of 
the  indicator  pointer  corresponds  to  a 
load  of  1,000  pounds,  and  die  smallest 
dial  division,  to  a  10-pound  load. 

The  theory  upon  which  the  instru- 
ment is  based  is  very  simple.  If  a  wire, 
under  tensile  stress,  is  supported  at  two 
points  and  loaded  at  the  middle  of  the 
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Wire  or  Cable- 


Diagram  showing  tensiometer  for  gauging  tension  of  airplane  bracing  cable 


determine  accurately  the  load  in  a 
flexible  tensile  stressed  member. 

These  parts  of  an  airplane  are  sub- 
jected not  only  to  the  stresses  imposed 
by  the  flying  load,  but  also  to  the  initial 
stresses,  caused  by  the  tension  in  the 
bracing  and  drift  wires.  An  appre- 
ciable initial  stress  in  these  wires  is 
necessary  to  maintain  the  alignment  of 
the  machine  and  in  many  cases  the  in- 
itial stresses  have  been  found  to  form 
too  large  a  proportion  of  the  total  load. 
Failure  of  the  structure  in  service  has 
sometimes  resulted  from  an  improper 
adjustment  of  the  turnbuckles  in  cables. 

A  simple  device,  known  as  the  Ten- 
siometer has  recently  been  described 
in  Bulletin  No.  32  of  the  National  Ad- 
visory Committee  for  Aeronautics  that 


span  thus  formed,  a  system  of  three 
forces  in  equilibrium  is  established.  If 
the  span  and  deflection  are  kept  con- 
stant, as  in  this  instrument,  the  deflect- 
ing force  is  a  constant  fraction  of  the 
tension  in  the  wire. 

The  Tensiometer  is  made  direct  read- 
ing by  graduating  the  indicator  dial 
upon  the  loading  spring  so  as  to  read 
tension  in  the  wire  instead  of  load  upon 
the  spring.  A  second  dial  indicator  al- 
lows the  simultaneous  determination  of 
the  deflection  to  the  nearest  0.001  inch. 
The  use  of  these  two  sensitive  indicators 
for  accurately  determining  the  position 
and  load  upon  the  wire  is,  in  a  great 
measure,  the  reason  why  accurate  re- 
sults are  obtained  with  the  Tensi- 
ometer.   In  use  it  is"  advised  to  attach 


the  Tensiometer  to  the  wire.  It  is 
simply  put  into  place  and  the  grips  are 
brought  together  until  the  proper  deflec- 
tion is  obtained.  The  tension  in  the 
wire  is  then  read  from  the  other  dial, 
which  gives  the  value  directly  in  pounds 
of  stress. 

A  diagram  given  herewith  shows  the 
principle  of  a  simple  instrument  of  this 
nature  used  in  England.  The  principle 
of  this  appliance  is  that  if  a  wire  is 
stretched  between  two  fixed  points,  a 
pull  is  required  to  deflect  or  bend  it 
and  the  amount  of  pull  varies  directly 
as  the  tautness  of  the  wire  and  can  be 
taken  as  a  measure  of  the  stretching 
force.  For  this  purpose  the  guy  wire 
to  be  tested  rests  on  two  rollers,  A  and 
B,  and  is  clamped  at  C.  The  two  roll- 
ers and  clamp  are  not  in  a  straight 
line,  therefore  the  stiff  spring  to  which 
one  of  the  rollers  is  attached  is  deflected 
and  the  amount  is  transferred  by  a  rack 
and  pinion  movement  and  indicated  on 
a  scale  graduated  in  pounds  by  a  suit- 
able pointer. 

Concrete  Floats  for  Ship 
Salvage 

THE  first  of  a  new  type  of  "mys- 
tery ship"  has  been  completed  near 
Brighton,  England.  It  has  taken  some 
months  to  construct  and  the  cost  ap- 
proaches $5,000,000  for  each  ship.  Al- 
together six  are  to  be  built.  Unlike  the 
ships  built  during  the  war,  these  are 
not  intended  for  destruction,  but  for 
salvaging  merchant  vessels  sunk  by 
submarines  around  the  British  coasts. 
The  position  of  these  merchantmen 
have  been  ascertained  and  divers  have 
reported  that  many  can  be  raised  and 
again  fitted  for  service.  The  new  sal- 
vage ships  look  like  segmented  towers, 
with  broad  ship-shaped  bases.  They 
rise  tier  on  tier  like  a  welding  cake, 
each  tier  diminishing  in  size  to  the  top 
one,  which  is  over  100  feet  above  the 
base.  Each  tier  is  made  of  numerous 
blocks  of  concrete,  honey-combed  to 
withstand  external  pressure  but  other- 
wise hollow.  Water-tight  doors  are 
provided  by  which  the  blocks  can  be 
filled  with  water  and  pumps  by  which 
the  water  can  be  forced  out  and  re- 
placed by  air.  These  concrete  tower- 
ships  have  no  motive  power  and  are  to 
be  towed  in  pairs  to  the  neighborhood 
of  sunken  merchantmen.  On  a  calm 
day  the  interior  will  be  flooded  and  the 
ships  will  be  sunk  on  each  side  of  the 
wreck.  Divers  will  lash  them  to  the 
wreck  with  steel  chains  and  cables,  the 
water  will  be  pumped  out,  and  if  all 
functions  as  intended  the  tower-ships 
will  rise,  bringing  the  wreck  to  the  sur- 
face. The  construction  of  these  ship-? 
has  provided  a  new  industry  for 
Brighton.  Many  hundreds  of  men  have 
been  employed  and  shipyards  con- 
structed where  only  mudflats  and  waste 
land  was  found. 
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ALUMINUM  IN  THE  MOTOR 
CAR 

By  H.  A.  Tarantous,  Member  S.  A.  E. 

JUST  before  the  country  entered  the 
war  the  automobile  industry  was 
beginning  to  use  aluminum  alloys 
in  a  way  that  predicted  the  coming  of 
the  light  car  era,  but  just  as  all  big 
movements  have  their  obstacles  so  did 
the  use  of  aluminum.  Its  price  became 
prohibitive  and  then  again  all  sorts  of 
restrictions  were  put  on  the  car  manu- 
facturers so  that  the  whole  movement 
was  halted.  But  not  for  long.  The  car 
makers  are  again  on  the  right  track  and 
aluminum  alloys  are  going  to  be  used 
in  more  cars  and  in  a  great  number  of 
units  of  those  cars. 

It  is  not  speaking  very  well  for  our 
industry  to  say  that  it  has  had  the  op- 
portunity to  use  aluminum  alloys  for 
many  years  past  and  has  not  taken  ad- 
vantage of  the  numerous  advantages  of 
it,  especially  its  lightness  in  weight. 
Weight  reductions  must  be  made  in  our 
cars  if  they  are  to  reach  a  point  of  effi- 
ciency comparable  with  other  machinery 
we  have  been  using.  Automobiles  are 
wasteful  of  fuel,  oil  and  tires  and  cost 
so  much  to  keep  in  repair  because  the 
cars  are  admittedly  too  heavy.  Alu- 
minum is  perhaps  the  lightest  metal  we 
have  and  its  alloys  are  not  only  lighter 
than  most  metals  but  equally  as  strong 
and  in  many  cases  stronger.  Aluminum 
is  easy  to  machine,  it  does  not  rust  like 
iron  or  steel,  it  takes  paint  easier  and 
it  looks  better.  It  is  a  great  conductor 
of  heat  and  thus  runs  cooler  than  other 
parts. 

I  doubt  very  much  whether  the  aver- 
age reader  has  ever  seen  a  real  alumin- 
um car  or  ever  dreamed  that  we  would 
see  aluminum  wheels,  aluminum  body, 
engine  and  dozens  of  other  parts  made 
of  this  material.  There  is  such  a  car  in 
existence  and  its  weight  is  so  low  that 
its  fuel  consumption  is  something  like 
fifty  miles  per  gallon  and  it  runs  about 
1200  miles  on  a  gallon  of  oil.  Experi- 
mentally it  has  run  upward  of  50,000 
miles  and  the  repair  cost  has  been  one- 
third  of  that  of  an  ordinary  vehicle  of 
today. 

Light  weight  must  be  used  in  many 
parts  which  now  are  unnecessarily 
heavy.  Following  are  some  parts  in  the 
modern  automobile  which  can  be  made 
of  aluminum  and  made  to  give  better 
service  than  the  heavier  car.  Many  of 
these  are  already  in  extensive  use.  Cyl- 
inders, crankcase,  fan,  water  pump, 
mountings  for  auxiliary  engine  parts, 
spark  and  throttle  connections,  pistons, 
oil  pump  housings,  all  brackets,  radia- 
tor core  and  shell,  hood,  fenders,  run- 
ning boards,  body,  windshield  supports, 
clutch  housing,  many  clutch  parts, 
transmission  case,  rear  axle  housings, 
brake  drums,  wheels,  hub  caps,  small 
parts,  fittings  and  brackets,  such  as 


door  handles,  floorboards,  certain  bolts 
and  nuts,  mouldings,  etc.  Think  of  the 
steering  system  parts  which  could  be 
made  of  aluminum. 

It  can  readily  be  seen  that  if  alumi- 
num alloy  is  substituted  for  many  of  the 
iron  and  steel  parts  that  the  whole  car 
would  be  considerably  lighter  in  weight, 
and  we  all  know  that  the  lighter  the 
car  the  less  gasoline  it  uses,  and  the 
easier  it  is  on  tires.  Above  all,  if  the  car 
is  designed  scientifically  and  the  alumi- 
num is  used  in  the  proper  places,  the 
engine  can  be  made  smaller  and  the 
same  performance  had  as  before.  In 
other  words,  as  you  lighten  you  can  re- 
duce the  size  of  the  working  parts  and 
thus  effect  a  still  greater  saving  in 
weight. 

It  might  be  a  surprise  to  many  to 
learn  that  experiments  have  been  made 
with  practically  every  part  of  a  car 
made  of  aluminum,  including  rims, 
propeller  shafts,  and  other  such  parts. 
While  it  may  not  be  possible  to  get 
aluminum  to  do  all  sorts  of  work,  it 
certainly  is  clear  that  it  can  be  made  to 
do  a  great  deal  that  now  is  being  done 
by  heavier  parts. 

It  is  possible  by  the  use  of  aluminum 
to  get  a  large  car,  which  weighs  consid- 
erably less  than  a  smaller  one  of  other 
materials,  and  have  that  larger  car  per- 
form better  than  the  smaller  and  be 
more  economical.  This  can  be  done  by 
the  proper  use  of  aluminum  and  scien- 
tific design,  by  getting  the  sprung  and 
unsprung  weights  correct  and  by  get- 
ting the  correct  spring  suspension.  Pre- 
sent owners  know  that  when  they  drive 
along  a  road  that  is  not  very  smooth 
the  rear  wheels  leave  the  ground.  If  it 
were  possible  to  keep  the  four  wheels 
on  the  ground  all  the  time  the  average 
car  would  give  over  15,000  miles  on  a 
set  of  tires.  That  is  just  what  one  will 
get  in  a  light  car  with  a  light  axle,  be- 
cause there  will  be  no  grinding  away 
of  tread,  but  simple  natural  wear  due 
to  friction  of  the  tire  against  the  road 
surface.  This  is  a  small  fraction  of  the 
wear  a  tire  gets  because  it  leaves  the 
ground,  spins  rapidly  in  the  air  and 
then  strikes  the  ground  spinning.  It  is 
no  different  from  holding  that  tire 
against  a  grindstone. 

The  reason  the  wheels  leave  the 
ground  is  obvious.  The  wheels,  rim  and 
the  axle  are  so  heavy  that  when  the 
wheels  strike  a  bump  or  a  rut  the  whole 
unit  moves  upward  and  the  springs 
cannot  stop  it  from  bounding  up  and 
down  until  the  stored  up  energy  is  ex- 
pended. The  spring  in  order  to  prevent 
that  bouncing  would  have  to  be  stiff, 
and  so  soon  as  you  make  them  stiff  you 
bring  about  hard  riding.  The  light 
weight  will  overcome  this  tendency,  and 
coupled  with  a  proper  spring  suspension 
will  give  a  light  vehicle  that  will  hold 
the  road  at  any  speed  in  its  range. 
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advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  Wanted 


AGENTS — Something  different  I  Our  Bradlum  (Lumi- 
nous) Crucifix  actually  Shine*  In  the  Dark.  Startling  1 
Mysterious i  Wonderful  enthusiasm  follows  every  dem- 
onstration. 150%  profit  on  every  sale.  Sole  manufac- 
turers. The  Pioneer  Corporation,  1265  W.  83rd  Street. 
Chicago.  

SCIENCE   CREATE!)    NEW   AUTO   WONDER;  solves 

puzzling  problem:  no  more  rain  or  snow  blurred  wind- 
shields; mystic  cloth  works  like  magic;  deposits  In  risible 
chemical  film;  one  rub  keeps  glass  clear  24  hours;  one 
agent  sold  9.000.  Security  Mfg.  Co.,  Dept.  255.  Toledo. 
Ohio. 

Automobile  Accessories 

VULCANIZE  RUBBER  without  heat  or  tools.  Whirl- 
wind seller  to  every  Auto  Owner.  Further  particulars 
free.    Muscatine  Agency,  E402,  Muscatine,  Iowa.  

FORMULAS  FOR  GASOLINE  PEP  TONIC,  carbon  re- 
mover, polish  for  automobiles,  furniture,  or  floors,  tire 
cements,  antlfreez  mixtures.  Save  money.  All  sent 
for  $1.00.  Baker  Diet  Co..  Box  928,  Atlanta.  Oa. 
MORE  Power,  less  fuel,  no  carbon.  No  Mystery,  plain 
fscts.  results  guaranteed.  Write  for  booklet.  No-Leak-0 
Piston  Ring  Company,  Baltimore,  Maryland. 

Automobile  Schools 

HAVE  YOU  A  TRADE7 — Why  not  learn  the  Auto- 
mobile Business — actual  practice  under  expert  Instruc- 
tors qualifies  you  In  a  few  weeks'  time  to  repair  or 
drive  any  make  of  car,  truck  or  tractor.  There  are 
always  plenty  or  good  positions  open  for  trained  men. 
Write  today  for  particulars  to  Buffalo  Auto  School. 
Dept.  St.  Buffalo,  N.  T. 


Aviation 


BUILD  YOUR  OWN  AEROPLANE:  materials  on  In- 
stallments. In  the  rough  or  cut  to  fit  ready  to  assemble. 
Also  machines  completed.   J.  Angeles.  Centralis,  Wash. 

THE  VERY  LATEST  IN  MONOPLANES.  THE  ARMI- 
TA6E  TRACTOR.  Rises  from  the  ground  by  Its  own 
power.  Length  21  in.  Wing  spread  20  In.  Chord.  4  In. 
Has  rubber  tired  dlso  wheels.  Detachable  running  gear. 
Indestructible  propeller.  Aluminum  trimmings.  Get 
yours  now  while  they  last  immediate  delivery.  Posi- 
tively guaranteed  to  fly.  Send  your  order  now.  We 
will  ship  C.  O.  D.  Price  packed  23.50.  Armitage  Engl- 
neerlng  as  Aeroplane  Co..  New  Orleans.  La.  Dept  B-2. 
WANT  TO  8ELL  small,  uncompleted  airplane,  with 
motor,  or  will  exchange  for  motorcycle.  BRUBAKER, 

522  East  78th  Bt,  New  York.  

BUILD  THE  SIMMONS  BIPLANE,  flies  with  motor- 
cycle engine.  Prleellat  Complete  drawings  snd  build- 
ing instructions  so  simple  you  can't  go  wrong.  $1.00. 
Particulars  free.    Simmons  A  Lawrence,  Fairfield.  111. 


Books 


GAMBLING  EXP08E0.  Sensational  book  exposing 
secret  systems,  tricks,  schemes  and  devices  gamblers 
use  with  cards,  dice.  etc.  Ton  may  need  this  book  for 
your  own  protection.    Particulars  free.    United  Sales 

Co..  Springfield.  111.  

RARE  BOOKS.  Three  miscellaneous  catalogues,  etc, 
for  stamps.    Sovereign  Company.  100  Sycamore.  Buffalo. 

N.  Y.  

BOOKS  FOR  MEN.  Also  "Classy"  pictures.  Catalogue 

free.   United  Balee  Co.,  SrMngfleTd,  111.  

B00K8  ON  SEX.  For  men  and  women.  Catalogue 
free.    United  Sales  Co.,  Springfield,  Til. 

Business  Opportunities 

QUARTER  FOR  AGENTS'  RATE  BOOK,  ETC..  on 
magazine   subscriptions.     Supplies   furnished.  Wilson 

Agency.  Mlddlotown,  Ohio.  

MONEY  IN  LIST  COMPILING.  Complete  course  on 
compiling  and  selling  names  by  mail  to  advertisers. 
Description  free.    Globe  Publishing  Co.,  176  Syracuse, 

N.  Y.  

MONEY  SAVED — All  kinds  used  correspondence  courses 
sold.  (Also  courses  bought.)  Write  Lea  Mountain, 
Plsgah.  Ala. 


Chemicals 


MICR0SC0PE8.  Balances,  Experimental  Laboratories. 
Buy  through  our  easy  Payment  Plan.  No  red  tapo. 
Write  for  Booklet  24-E.  Chemical  and  apparatus  sup- 
plied for  all  Chemistry  articles  appearing  In  Everyday 
Engineering.  Perform  their  experiments  with  our 
equipment.    Lions  Scientific  Institute.  Bausman  Street. 

Mt.  Oliver,  Pittsburgh.  Peony  

EXPERIMENTERS — This  Ad  pays  for  itself  because 
Everyday  Engineering  Readers  are  our  regular  cus- 
tomers. Our  chemicals,  apparatus,  and  supplies  outfit 
their  laboratories.  Why  not  yours  7  Ask  for  free 
price  list  and  free  service  card.  Lions  Scientific  Insti- 
tute. Mt.  Oliver,  Pittsburgh.  Ps.  


Experimenters 


EVERY  EXPERIMENTER  should  have  one  of  our  hand- 
some wooden  test-tube  racks.  Holds  thirteen  tubes. 
Has  draining  pegs.  Price  85c.  David  Altman,  225  East 
-    It,  N.  Y. 


110th  Street, 


Formulas 


EXPERT  CHEMIST  will  furnish  Formulas.  Processes 
and  Trade  Secrets.  All  lines.  Lists  free.  W.  L. 
Cummlngs.  Ph.D„  228-230  Gordon  Ave..  Syracuse.  N.  Y. 
MOLASSES  BEER,  It's  delicious,  like  the  good  old 
fashioned.  Very  easy  to  make.  Absolutely  pure.  A 
real  chance  for  agents.  Formula  for  making  sixty 
gallons,  one  dollar,  by  mall.     Oriental  Laboratories. 

2314  E.  Albert.  Philadelphia.  Pa.  

GET  my  formula  for  making  paste  resembling  the  dia- 
mond. Price  25o  postpaid.  Barber,  523  Tully  St. 
Syracuse.  N.  Y.  


For  Sale 


"BEST  OFFER  OVER  $78  takes  latest  type  Drummond 
4  inch  screw  cutting  and  milling  lathe.  Imported  direct 
from  maker  and  never  unpavkod.   William  Caw  ley.  B.  D. 

3.  Milton.  Pa.  

FOR  SALE — Good  ell  Pratt  Amateur  bench  lathe  com- 
plete, 1st  class  condition.  U.  B.  Sohelner,  64  Wyckoff 
Ave..  Brooklyn.  N.  Y.  


Help  Wanted 


WANTED — Railway  Mall  Clerks.  Men-women.  Com- 
mence $110  month.  Experience  unnecessary.  Common 
education  sufficient  Lut  positions  open — free.  Write 
immediately.  Franklin  Institute,  Dept  P  99,  Roches  - 
ter.  N.  Y.  

MODEL  MAKERS— Splendid  opportunity  in  marine 
model  shop  for  several  young  man  who  bars  decided 
taste  and  Inclination  In  this  una  of  work  m  both  wood 
and  metal  Writ*  fully  stating  ago,  experience,  where 
had.  and  wages  expected.  Address  Model  Maker, 
Everyday  Engineering  Magazine,  t  West  15th  Street 
New  York.  


Instructions 


CRYSTAL  GAZING — The  craze.  Send  self-addressed 
stamped  envelope  right  now  for  free  Instructions. 
Zanclg-s,  Box  556.  Anbury  Park.  N.  I. 


Inventors 


INVENTOR'S  MANUAL,  HOW  TO  MAKE  A  PATENT 
PAY  la  a  work  of  special  Interest  to  Inventors  In  per- 
fecting their  inventions,  taking  out  their  patents,  and 
disposing  of  them.  .  It  la  not  In  any  sense  a 
Patent  Solicitor's  circular  nor  a  Patent  Broker's  adver- 
tisement No  advertisements  of  any  description  appear 
In  the  work.  It  la  a  book  containing  a  quarter  of  a  cen- 
tury's experience  of  a  succeesful  Inventor,  together  with 
note*  baaed  upon  the  experlenaes  of  many  other  Inventors. 
120  pages  Price  $1.25  postpaid.  The  Norman  W. 
Henley  Publishing  Co..  i  West  45th  Street.  New  York. 
TWO  VOLUMES  MECHANICAL  MOVEMENTS  by 
G.  D.  Hlscox  are  works  every  Inventor  should  have  for 
It  la  illustrated  In  these  volumes.  If  it  hasn't  been 
reference.  If  the  thing  you  want  has  been  invented. 
Invented,  then  you'll  find  In  it  the  nearest  things  to 
what  you  want,  some  movement  or  device  that  will  apply 
In  your  oase.  perhaps;  or  which  will  give  you  a  key  from 
which  to  work.  No  hooka  over  published  are  of  more 
real  value  to  the  Inventor,  draftsman  or  practical  me- 
chanic than  this  sst  of  hooka.  Price  per  volume  each 
$8.00  prepaid.  The  Norman  W.  Henley  Publishing  Co., 
2  West  45th  8treet.  New  York.  

INVENTORS— Write  for  our  free  Illustrated  guide  book 
and  Evidence  of  Conception  Blank.  Send  model  or 
sketch  and  description  of  Invention  for  our  opinion  of  Its 
patentable  nature  free.  Highest  References.  Prompt 
8ervice.  Reasonsblo  Terms.  VICTOR  J.  EVANS  & 
CO..  748  Ninth.  Washington.  D.  C. 


INVENT0R8.  In  all  matters  concerning  Patents.  The 
National  Institute  of  Inventors.  118  Fulton  St.  New 
York  City,  a  co-operative  society  of  2500  will  help  you 
protect,  develop  and  market  your  inventions.  Annus! 
dues  810.00.    Booklet  on  request 


INVENTORS— We  do  experimental  Model.  Tool.  Die 
and  Jig  work.  Light  manufacturing.  Miller  A  O'Brien 
Mfg.  Co..  North  Saint  Paul.  Minn.  

 Male  Help  Wanted 


RAILWAY  TRAFFIC  INSPECTORS:  $110.00  a  month 
to  start  snd  expenses;  trsvel  If  desired:  unlimited  ad- 
vancement No  age  limit  Three  months  home  study. 
Situation  arranged.  Prepare  for  permanent  position. 
Write  for  Booklet  CM-36.  STANDARD  BUSINESS 
TRAINING  INSTITUTE,  Buffalo.  N.  Y. 


FIREMEN.   BRAKEMEN.   BAGGAGEMEN,  $I40-$200. 

Colored  porters,  by  railroads  everywhere.  Experience  un- 
necessary.   898  Ry.  Bureau.  Kant  St.  T/mis,  m. 


Miscellaneous 


TOBACCO  OR  SNUFF  HABIT  cured  or  no  pay.  $1.00 
If  cured.  Remedy  sent  on  trial.  Superba  Co..  S.  M., 
Baltimore.  Md. 


SPORTSMEN  —  Trained  beagles,  rabbit,  fox,  coon, 
skunk,  squirrel,  and  opossum  dogs,  bird  dogs,  pet  and 
farm  dogs,  swine,  rsbblts,  pigeons,  phesssnts,  goats  — 
100  Varieties  blooded  stock.  Circulars  10c.  VIOLET 
HILL  KENNELS,  YORK.  PA. 


ADDRE8S0GRAPHS,  multlgraphs,  multicolors,  folders.  ■ 
sealers  and  duplicators.  Guaranteed.  Office  Device 
Company,  156  F  North  La  Salle,  Chicago. 


DETECTIVES  EARN  BIG  MONEY.  Travel.  Experi- 
ence unnecessary.  We  train  you.  Particulars  free.  Write 
American  Detective  System.  1968  Broadway.  N.  Y. 


SHAWNEE,  OKLAHOMA,  a  growing  city.  Write  Board 
of  Commerce.  Shswnee,  Oklahoma. 


WRITE  for  newspapers  snd  magssines.  Big  pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Syn- 
dlcste,  534  St.  Louis. 


Miscellaneous — Confd 


TRIGONOMETRIC  ENTERTAINMENT,  10c.  Postage. 
2c.   E.  Lennert.  305  E.  76th  St,  New  York  City. 
RECHARGE  YOUR  OLO  DRY  CELLS  for  almost  noth- 
ing.  Directions,  ten  oenta  silver.   Gilbert.  28  Chestnut, 

St..  Bingham  ton.  N.  Y.  

PYTHAG0RA8  BALL   GAME.   10c    Postage.   2c  S. 

Lennert.  305  E.  76th  St,  New  York.  N.  Y.  

BREED  Canaries— Profitable  pastime.    Particulars  free. 

Bird  Farm.  Lynnhaven,  Virginia.  

SONG  WRITER81    Our  plan  brings  quick  results  from 

Subllshers.  New  York  Musical  Bureau,  411-U.  1545 
rcadway.  N.  Y.  

MYSTERIOUS.  Wonder  Shavings,  new  Japanese  norel- 
tlcs;  when  dropped  Into  water  turn  Into  babies,  flowers, 
fish.  Dozen  In  pretty  package,  15c;  three,  35c  Excellent 
dinner  party  favors;  they  create  talk.  Twelve  pack- 
ages. $1.00.  George  D.  Helnemann,  1424  Rosemont 
Chicago.  


Photography 


DO  YOU  TAKE  PICTURES?  Write  for  free  sample  of 
our  big  magazine  snowing  how  to  uiaae  oetui  |>..ium 
and  earn  money.  American  Phonography,  468  Pone  Build* 
lug.  Boston.  Mass.  

Motion  Picture  Plays  &  Supplies 

$25-1300  paid  anyone  for  Ideas,  suggestions  suitable  for 

photoplays.    Experience  unnecessary;  complete  outline 

FTee.    Producers  League,  530  Bt  Louis,  Ma 


Patents 


PATENTS.  Booklet  free.  Highest  references.  Beet  re- 
su.u.    Promptness  assured.    WATSON  E.  COLEMAN, 

Patent  Lawyer.  624  F  St,  Washington.  D.  C.  

PATENTS  —  Herbert  Jenner,  Patent  Attorney  and 
Mechanical  Expert  623  F  St.  Washington,  D.  C.  I 
report  If  a  patent  can  be  bad  and  Its  exact  cost  Send 
for  circular.  

DON'T  LOSE  your  rights  to  patent  protection.  Before 
disclosing  your  Invention  to  anyone,  send  for  blank  form 
"Evidence  of  Conception,"  to  be  signed  and  witnessed. 
Form  and  Information  concerning  patents  free.  Lan- 
caster Jc  Allwlne.  237  Ouray  Building,  Washington.  D.  C. 
"Originators  of  the  Form  'Evidence  of  Conception.'  " 

Patents  and  Trade  Marks 

WE  HAVE  recently  associated  with  us  three  examiners 
from  the  U.  S.  Patent  Office  Mason,  Fen  wick  et 
Lawrence.  Lawyers,  600  F  Bt,  Washington,  D.  C— 220 
Broadway  N.  Y.  City— 111  West  Monroe  St,  Chicago. 

111.    Established  over  half  a  century.  

INVENTIONS  PATENTED,  Trade-marks  registered, 
labels,  prints,  publications  copyrighted,  prompt  service, 
ressonsble  fees,  plain  advice,  request  detailed  Informa- 
tion before  placing  your  business.  Jaynea  A  Jaynes.  804 
Kellogg,  Washington,  D.  C.  

PATENT8.  Over  70  years'  practice;  all  communications 
strictly  confidential ;  hsndbook  on  patents  free  on  request; 
special  facilities  for  office  consultations.  Munn  &  Co., 
Patent  Attorneys,  641  Woolworth  Building,  New  York. 
625  F  Street.  Washington.  Tower  Building,  Chicago, 
Hobart  Bldg..  582  Market  Street.  San  Francisco.  Calif. 


PATENTS— Prompt,  personal,  efficient  service  by  an 
attorney-at-law,  skilled  In  all  branches  of  Patent  Prac- 
tice. Over  12  years'  actual  experience:  full  Information 
upon  request.  B.  P.  Flshburne.  822  McGlll  Bldg.. 
Washington,  D.  C.  

PATENT  OWNERS— We  positively  create  a  market  for 
your  patent  rights.    Write,  requesting  sound 
lion.    Glassford  Company,  Redfern  Avenue 
Not  an  agency. 


PATENT  WHAT  YOU  INVENT.  It  may  be  valuable. 
Write  me.  No  attorney's  fee  until  patent  Is  allowed. 
Established  1882.  "Inventor's  Guide"  FREE.  Franklin 
H.  Hough,  510  Loan  t  Trust  Bldg.,  Washington.  D.  C. 


Short  Stories  Wanted 


SHORT  STORIES,  Poems,  Plsys.  Etc,  are  wanted  for 

publication.    Literary  Bureau.  166  Hannibal.  Mo. 


Stamps 


APPROVALS  60%  discount.   Reference,  please.  Stamps 

bought.    Lang,  1433-J  59th,  Cicero.  Illinois.  

FREE  PREMIUM  with  4  Belgium  German  occupation. 

for  10c.    Jos.  Gallant,  Hempstead,  N.  Y.  


Tricks 


1,000  8TAGE  TRICKS  with  500  Illustrations.  Catalogue 

I.r>c.  Small  Catalogue  Free.  Hornmann  Magio  Co.. 
Station  8.  304  Went  34th  St.  New  York. 


W  ireless 


WIRELESS  PARTS.  PROMPT  DELIVERY.  Standard 

1H  switch  knob-lever  complete  35c  Switch  points  with 
screws  25c  dozen.    State  panel  thickness.    Novotov  Elee- 

I'lt.  Charlotte.  N.  C.  

WIRELESS  AMATEURS,  vou  can  build  things  better 
from  working  drawings.  Send  $1.00  today  for  set  of 
blueprints  of  an  amateur  wireless  receiving  set  North- 
western Blueprint  Co..  Portland,  Oregon,  Box  331. 
WIRELESS  OPERATORS  IN  GREAT  DEMAND — Learn 
wireless  telegraphy  at  home.  Complete  course  and 
practice  set  $15.00.  We  answer  ail  questions  free  after- 
wards. We  maintain  a  DESIGNING  BUREAU  and  de- 
sign apparatus.  Anything  wireless.  Write  Immediately 
Radio  Intelligence  Bureau,  Dept  D..  864  Roosevelt 
Piece,  New  Orlesns,  La. 
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THE  VIBRATING  WORLD 

EVERYTHING  vibrates;  everything  is  eternally  busy.  The 
air  vibrates,  the  ether  vibrates,  molecules  and  atoms 
vibrate.  Nothing  is  still,  nothing  dead.  True,  many  of 
the  vibrations  are  quite  beyond  our  senses,  but  science  assures 
us  that  the  whole  world  is  a  mass  of  vibrating  particles. 

SOUND  waves,  wireless  waves,  heat  waves,  light  waves,  visible 
and  invisible,  are  made  up  of  vibrations.  Vibrations  pro- 
duced in  air  we  call  sound  waves.  In  the  ether  the  properties 
exhibited  by  waves  depend  upon  their  length.  The  real  long 
waves  are  called  Hertizan  or  wireless  waves.  The  next  short- 
est are  heat  waves,  the  next  infra-red  waves,  and  from  this 
point  they  develop  into  visible  red  light  with  a  frequency  of 
vibration  in  the  neighborhood  of  two  billion  per  second.  As 
the  waves  become  shorter  and  shorter  the  sensations  of 
orange,  yellow,  green,  blue,  etc.,  are  produced  until  the  zone 
of  the  invisible  is  approached.  Beyond  this  point,  our  senses 
fail  us,  and  we  must  rely  upon  instruments  to  tell  us  of  the 
presence  of  such  rapid  etheral  vibrations  as  those  necessary 
for  the  production  of  ultra-violet  and  X-rays.  There  may 
be  many  other  invisible  rays  in  the  "ultra"  zone  of  the 
spectrum.  Present-day  scientists  claim  that  but  a  small  part 
of  the  invisible  spectrum  has  been  discovered.  What  the 
future  holds  for  those  working  in  this  promising  field  of 
investigation  no  one  knows.  One  thing  remains  certain: 
We  must  increase  our  knowledge  of  vibra.tion  before  the 
great  problems  that  confront  us  today  will  be  solved.  The 
problem  of  atomic  energy,  heat,  electricity,  mental  telepathy — 
all  are  wrapped  up  in  the  Mystery  of  vibration. 

RAYMOND  FRANCIS  YATES,  Editor. 


Price  of  Everyday  Engineering  Increased 

BEGINNING  with  this  number,  the  price  of  EVERY- 
n  DAY  ENGINEERING  MAGAZINE  will  be  increased 
to  20  cents  per  copy  and  to  $2.00  for  the  yearly  subscription. 
However  regrettable  this  step  is,  it  has  become  necessary 
through  the  increased  cost  to  us  of  paper,  engravings,  press 
work,  drawings,  binding,  etc.,  etc.  During  the  last  few 
months  EVERYDAY  has  been  increased  greatly  in  volume. 
The  space  devoted  to  editorial  matter  has  been  increased 
through  the  well-deserved  support  the  magazine  has  re- 
ceived from  its  readers  and  the  publishers  feel  that  the  new 
price,  which  is  strictly  a  matter  of  necessity,  will  not  in- 
terfere with  the  development  and  progress  of  the  only 
periodical  in  its  field  that  closely  adheres  to  a  policy  of 
practicability  in  the  dissemination  of  information  for  those 
interested  in  mechanics,  electricity,  radio,  aviation,  automo- 
biles and  model  engineering. 
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EVERY  PRACTICAL  MAN'S  LIBRARY 
SHOULD  CONTAIN  THE  FOLLOWING  BOOKS 


The  Modern  Gasoline  Automobile,  Its  Design,  Con- 
struction, Operation. 

By  Vicroi  W.  Pagb,  M.S.A.E.  Thia  U  the  moat  complete,  practical 
and  op- to -date  treatiae  on  gasoline  antomobilea  and  their  component 
parta  ever  pnbliahed.  In  the  new  revised  and  enlarged  1920  edition, 
all  phases  of  automobile  construction,  operation  and  maintenance  are 
fully  and  completely  described  and  in  language  anyone  can  under- 
stand.   1,000  pages.    1,000  illustrations.  Pries,  M  OO 


THL  f-'OJr  L  7 

FOR1'  CAR 


O  O 


The  Model  T  Ford  Car,  Its  Con- 
struction, Operation  and  Repair, 
Including  the  Fordson  Farm  Trac- 
-  tor.  The  F.  A.  Starting  and  Light- 
ing System  and  the  Worm  Drive 
l-ffon  Truck. 

By  Victoi  W.  Pag*.  This  is  the  most  com- 
plete and  practical  instruction  book  ever  pub- 
lished on  the  Ford  car  and  the  Fordson  Trac- 
tor. Illustrated  by  specially  made  drawings 
and  photographs.  All  parts  of  the  Ford 
Model  T  Car  are  described  and  illustrated  in 
a  comprehensive  manner — nothing  is  left  for 
the  reader  to  guess  at  The  construction  is 
fully,  treated  and  operating  principle  made 
clear  to  everyone.  425  pages,  ISO  illustrations. 

Price,  SI. SO 

How  to  Run  an  Automobile. 

By  Victor  W.  Pack.  This  treatise  gives  concise  instructions  for 
starting  sad  running  all  makes  of  gasoline  automobiles,  how  to  care 
for  them,  and  give  distinctive  features  of  control.  Describes  every 
step  for  shifting  gears,  controlling  engines.  178  pages.  72  illus- 
tioss.  Price,  $1.28 

Automobile  Welding  with  the  Oxy-Acetylene  Flame. 

By  M.  Keith  Dunham.  Explains  in  a  simple  manner  apparatus  to 
be  used,  its  care,  and  how  to  construct  necessary  shop  equipment. 
Proceeds  then  to  the  actual  welding  of  all  automobile  parts,  la  a 
manner  understanable  by  everyone.    167  pages,  fully  illustrated. 

Price,  tl.50 

Abrasives  and  Abrasive  Wheels. 

By  Ftso  B.  Jacobs.  A  new  book  for  everyone  interested  in  abrasives 
or  grinding.  A  careful  reading  of  the  book  will  not  only  make  me- 
chanics better  able  to  use  abrasives  intelligently,  bnt  it  will  also  tell 
the  shop  superintendent  of  many  short  cuts  and  efficiency-increasing 
kinks.  The  economic  advantage  in  using  large  grinding  wheels  are 
fully  explained,  together  with  many  other  things  that  will  tend  to 
give  the  superintendent  or  workman  a  keen  insight  into  abrasive 
engineering.  340  pages,  200  illustrations.  This  is  an  indispensable 
■  achims'  -  • 


Price,  $3.00 


book  for  every  machinist 

Automobile  Repairing  Made  Easy. 

By  Victob  W.  Pag*.  A  thoroughly  practical 
book  containing  complete  directions  for  making 
repairs  to  all  parts  of  the  motor  car  mechanism. 
Written  in  a  thorough  but  non-technical  man- 
ner. This  book  also  contains  Special  Instruc- 
tions on  Electric  Starting,  Lighting  and  Ignition 
Systems,  Tire  Repairing  and  Rebuilding.  Auto- 
genous Welding,  Brazing  and  Soldering,  Heat 
Treatment  of  Steel,  Latest  Timing  Practice, 
Eight  and  Twelve-Cylinder  Motors,  etc.,  etc. 
You  will  never  "Get  Stuck"  on  a  Job  it  you 
own  this  book.  1,000  specially  made  engravings 
on  500  plates.  1.056  pages  (5*4x8).  11  fold- 
ing plates.  Price,  $4-00 

Machine  Shop  Arithmetic. 

By  Colvin-Chbnby.  Most  popular  book  for  shop  men.  Shows  how 
all  shop  problems  are  worked  out  and  "why."  Includes  change  gears 
for  cutting  any  threads;  drills,  taps,  shrink  and  force  fits;  metric 
system'  of  measurements  and  threads.  Used  by  all  classes  of 
mechanics  and  for  instruction  in  Y.  M.  C.  A.  and  other  schools. 
Seventh  edition.    131  pages.  Price  60s 

Steel:  Its  Selection,  Annealing,  Hardening  and  Tem- 
pering. 

By  E.  R.  Markham.  This  work  was  formerly  known  as  "The 
American  Steel  Worker,"  but  on  the  publication  of  the  new,  revised 
editien,  the  publishers  deemed  it  advisable  to  change  its  title  to  a 
more  suitable  one.  This  is  the  standard  work  on  hardening,  temper- 
ing, and  annealing  steel  of  all  kinds  This  book  tells  how  to  select, 
and  how  to  work,  temper,  harden,  and  anneal  steel  for  everything  on 
earth.   It  is  the  standard  book  on  selecting,  hardening,  and  tempering 

Very  fully  illustrated.  Fourth 


all  grades  of  steel, 
edition 


400  pages. 


Price,  $3.00 


Saw  Filing  and  Management  of  Saws. 

By  Robert  Grimshaw.  A  practical  hand  book  on  filing,  gumming, 
swaging,  hammering  and  the  brazing  of  band  saws,  the  speed,  work, 
and  power  to  run  circular  saws,  etc  A  handy  book  for  those  who 
have  charge  of  saws,  or  for  those  mechanics  who  do  their  ewn  filing, 
as  it  deals  with  the  proper  shape  and  pitches  ef  saw  teeth  of  all  lands 
and  gives  many  useful  hints  and  rules  for  gumming,  setting,  sad 
filing,  and  is  a  practical  aid  to  these  who  use  saws  for  any  purpose. 
Third  edition,  revised  and  enlarged.    Illustrated.  Price,  |1J8 

Brazing  and  Soldering. 

By  Iambs  F.  Hobabt.  The  only  book  that  shows  you  just  how  to 
handle  any  job  of  brazing  or  soldering  that  cornea  along;  it  tells  you 
what  mixture  to  use,  how  to  make  a  furnace  if  you  need  one.  Full 
of  valuable  kinks.    The  fifth  edition  of  this  book  has  just  been 

f'ublisbed,  and  to  it  much  new  matter  and  a  large  number  of  tested 
ortnulas  for  all  kinds  of  solders  and  fluxes  have  been  added. 

Price,  35c 

Drafting  of  Cams. 

By  Louis  Rouillioh.  The  laying  out  of  cams  is  a  serious  problem 
unless  you  know  how  to  go  at  it  right  This  puts  you  on  the  right 
road  for  practically  any  kind  of  cam  you  are  likely  to  run  up  against 
Third  edition.  Pries,  35c 

House  Wiring. 

By  Thomas  W.  Poppb. 
ods  of  installing  electrii 
helper  and  apprentice, 
cessful  wiring  of  a  building, 
cloth. 


ting  and  illustrating  up-to-date  meth- 
firing.    Intended  fer  the  electrician, 
ins  just  the  information  needed  for  sib- 
125  pages,  fully  illustrated,  flexiMe 
Price,  fjk 

Electric  Wiring,  Diagrams  and  Switchboards. 

By  Nbwtok  Harrison,  with  additions  by  Thomas  Poppb.  This  is 
the  only  complete  work  issued  showing  sad  telling  you  what  you 
should  know  about  direct  and  alternating  current  wiring.  It  is  a 
ready  reference.  The  work  is  free  from  advanced  technicalities  and 
mathematics,  arithmetic  being  used  throughout.  It  is  in  every  respect 
a  handy,  well-written,  instructive,  comprehensive  volume  on  wiring 
for  the  wire-man,  foreman,  contractor  or  electrician.  Second  revised 
edition.    303  pages,  130  illustrations.    Cloth.  Price,  $2.00 

High  Frequency  Apparatus,  Its  Construction  and  Prac- 
tical Application. 

By  Thomas  Stanley  Curtis.  The  most  comprehensive  and  thor- 
ough work  on  this  interesting  subject  ever  produced.  The  book  is 
essentially  practical  in  its  treatment  and  it  constitutes  an  accurate 
record  of  the  researches  of  its  author  over  a  period  of  several  years, 
during  which  time  dozens  of  coils  were  built  and  experimented  with. 
248  pages.    Fully  illustrated.  Price,  $150 

The  Lathe— Its  Design,  Construction  and  Operation, 
With  Practical  Examples  of  Lathe  Work. 

By  Oscab  E.  Pbbrigo.  A  new  revised  edition,  and  the  only  complete 
American  work  on  the  subject,  written  by  a  man  who  knows  not  only 
how  work  ought  to  be  dene,  but  who  also  knows  how  to  do  it,  and 
how  to  convey  this  knowledge  to  others.  It  is  strictly  up-to-date  in 
its  descriptions  and  illustrations.  A  number  of  difficult  machining 
operations  are  described  at  length  and  illustrated.  The  new  edition 
has  nearly  500  pages  and  350  illustrations.  Price,  $3.00 

Henley's  Twentieth  Century  Book  of  Recipes,  Formu- 
las and  Processes. 


Edited  by  Gardner  D.  Hiscojc.  The  most  valuable  techno-chemical 
formula;  book  published,  including  over  10,000  selected  scientific, 
chemical,  technological  and  practical  recipes  and  processes.  This 
book  of  800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  for  the  manufacture  of  valuable 
articles  for  everyday  use.  Hints,  helps,  practical  ideas  and  secret 
processes  are  revealed  within  its  pages.    It  covers  every  branch  of 

Con  ' 


the  useful  arts  in  every  respect, 
formulas  tl 
other  work. 


antains  an  immense  number  of 


formulas  that  every  one  ought  to  have  that  are  not  found  in  any 
New  edition.    Cloth.  Price,  $4.60 


Starting,  Lighting,  and  Ignition  Sys- 
tems. 

By  Victor  W.  Page.  A  practical  treatise  on 
modern  starting  and  ignition  system  practice. 
This  practical  volume  has  been  written  with 
special  reference  to  the  requirements  of  the 
non-technical  reader  desiring  easily  understood 
explanatory  matter  relating  to  all  types  of  auto- 
mobile ignition,  starting  and  lighting  systems. 
It  can  be  understood  by  anyone  even  without 
electrical  knowledge.  Nearly  500  pages.  297 
specially  made  engravings.     New  Edition. 

Price,  $2.50 
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aW  Any  ef  these  books  seat  prepaid  on  receipt  ef  price.  FREE — Our  new  1020  Catalog  of  Practical  Books  sent  free  en  request 
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Get  Bigger  Pay 

ELECTRICITY 


by  using  your  set  of 
HAWKINS  Electrical 
Guides  Every  Bay. 
They  tell  you  lust  what 
you  need  to  know. 


AWKINS- 


4700  Pictures 


NUMBER 
MONTH 


FREE 


READ  TUTS  PARTIAL  LIST  OF  CONTENTS 

N«.  I  Contains  348  pages.  388  Illustrations.  Electrical  signs  and 
symbols — static  and  ourrent  electricity— primary  cells — conductors 
and  Insulator*— resistance  and  conductivity— magnetism— lndu- 
Uoo  col) a — dynamo  principles— classes  of  dynamos — armatures — 
windings — commutation— brushes,  etc. 

No.  2  Contains  348  pages.  304  Illustrations.  Motor  principles- 
armature  reaction— motor  starting— caloulatlnns—  brake  horse 
power— selection  and  Installation  of  dynamos  and  motors— gal- 
vanometers —  standard  cells  —  current  measurement  —  reslstan.-e 
measurement — voltmeters — wattmeters — watihour  meters — operation 
of  dynamos — opcrstion  of  motors,  etc. 

Ns.  3  Contains  300  pages,  423  illustrations  Distribution  systems 
—wires  and  wire  calculations — Inside,  outside  and  underground 
wiring— sign  flashers— lightning  protection— rectifiers— storage  bat- 


No.  4  Contains  270  pages,  379  illustrations.  Alternating  current 
principles  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principles — alternator  construction — windings,  etc. 
N*.  5  Contains  320  pages,  614  Illustrations.  A.  C.  Motors — syn- 
chronous and  Induction  motor  principles — A.  C.  commutator 
motors  —  Induction  motors  —  transformers:  losses,  construction, 
connections,  tests — converters — rectifiers,  etc. 
Mo.  6  Contains  303  pages,  472  illustrations.  Alternating  current 
systems — awtUihing  devices — current  breakers— relays— lightning 
protector  apparatus— regulating  devices — synchnwious  condensers 
— indicating  devices — meters — power  factor  indicators — wave  form 
measurement— switch  boards,  etc 

Me.  7  Contains  316  pages,  379  Illustrations.  Alternating  current, 
wiring  power  stations — turbines:  management,  selection,  location. 
•reoUon.  testing,  running,  care  and  repair — telephones,  etc. 
Nsj.  $  Contains  332  pages.  436  Illustrations.  Telegraph — simulta- 
neous telegraphy  and  tslephony  —  wireless  —  electrolysis  bells  — 
eleotria  lighting— photometry,  etc. 

Ns.  9  Contains  322  pages.  627  illustrations.  Electric  railways— 
eleotria  locomotives — car  lighting— trolley  car  operation — mis- 
cellaneous applications — motion  pictures — gas  engine  Ignition— 
automobile  self-starters  and  lighting  systems,  elei-tric  rehlcles.  etc 
No.  It  Contains  613  pages,  509  illustrations.  Elevators — cranes 
— pumps — air  compressors — electric  lies  ting — electric  welding — 
soldering  and  brazing — Industrial  electrolysis—  «lectro-platlng— 
electro — therspeutics — X-rays.  etc. 

Also  a  complete  126  page  resdy  reference  Index  of  the  complete 
library.    This  Index  has  been  planned  to  render  easily  accessible 
all  the  vast  Information  contained  in  the  10  electrical  guide* 
There  are  orer  13.500  cross  references  You 
And  what  you  want  to  know  Instantly 


place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  are  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words — only  what  you  need  to 
know— full  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guidet  can't  give  you  help  on. 

The  WHOLE  SET  sent 
for  your  inspection 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  its  con- 
tents. 3,500  pages  of  actual  information  and  4,700  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.   Try  it  at  our  expense. 

TO  EARN  MORE— LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books— to  look  them  over— ask 

them  all  the  questions  you  can  think  of — use  them  in  your  work—study  them — pick 
up  some  information  that  will  increase  your  earning  ability.  We  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  being 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can't  get  along 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  $1.00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1.00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  times  over. 

What  Users  Say: 

Beooms  a  Superintendent 

Hawkins  Guides  are  worth  double  their 
price  I  have  been  able  to  secure  higher 
pay  and  a  better  position  with  tbelr  aid. 

K.    W.  Monard. 
Supt.  Kraklne  Light  *  Powsr  Plant, 
Erskine,  Minn. 

$5,000  Saved 

The  ten  dollars  I  infested  in  Hawkins 
Electrical  Guides  netted  the  company 
by  whom  I  am  employed  somewhere 
around  $5,000. 

The  knowledge  gamed  Trora  your  books 
enabled  me  to  save  a  transformer  bouse, 
whereas  a  year  ago  1  should  have 
thought  myself  In  great  danger  and 
bare  run. 

Use  this  letter  as  you  please  as  I  am 
truly  thankful  for  having  the  little  won- 
ders. A.  U  Foster,  Opher.  Colo. 
Handy  to  Carry 

The  great  beauty  of  them  la  that  you 
can  carry  them  In  your  pocket  That 
suits  me  for  I  never  want  to  be  without 
them  F.   S.  Collins. 

Richardson  Engineering  Co.,  Hartford. 
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LEARN  WIRING 

Earn  $50.00  to  $75.00  a  Week 


THE  NEW 
EDITION 


1920 


COMPLETELY 
REVISED 


POCKET  SIZE 
LEATHER  COVER 
GILT  EDGES 


"STANDARD  WIRING" 

Will  Make  You  an  Expert  Wireman 

GENERATORS — How  J:o  install  them,  care  for  them  and 
operate  them ;  all  their  troubles  and  how  to  prevent  and  cure 
them;  all  diagrams  showing  connections  for  compound, 
series  and  shunt  wound  machines.  How  to  operate  them  in 
parallel  or  in  series.  How  to  protect  them  and  wire  them 
in  accordance  with  the  underwriters'  requirements. 

MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes, 
sparking  commutators  and  other  troubles.  How  to  change 
the  direction  of  rotation  when  desired.  How  to.  start  and 
stop  any  kind  of  motor  in  any  class  of  service.  All  diagrams 
of  motor  wiring.  How  to  find  the  proper  size  of  wire  for  any 
motor  for  direct  current  or  for  A.  C.  single,  two  or  three- 
phase. 


OUTSIDE  WIRING — Pole  line  construction,  line  wires,  service 
wires,  roof  structures,  poles  and  their  dimensions  and  weights, 
and  how  to  erect  and  protect  them  and  wires  they  carry.  Insula- 
tors, guard  arms,  guy  anchors.  Tree  wiring,  splicing,  service 
and  entrance  wiring.  How  to  install  Lightning  arresters.  Trans- 
formers with  diagrams  and  instructions. 

INSIDE  WIRING — When  and  where  to  use  rubber  covered,  slow 
burning  and  weatherproof  wire.  How  to  find  the  proper  size  of 
wire  to  use  for  lamps,  motors  or  heating  devices  for  any  current, 
voltage  and  drop,  either  by  formula  or  by  the  many  tables  that 
are  given  in  this  section  of  the  book.  How  to  wire  for  two-wire 
or  three-wire  systems.  Direct  current,  two-phase  and  three-phase 
with  formulae  and  tables,  with  examples  worked  out  for  each 
system  and  in  a  simple  manner  that  anyone  can  understand  and 
use.  How  to  run  wires  on  walls,  ceilings,  floors,  through  par- 
titions and  walls  and  in  concealed  places,  damp  places  and 
where  dangerous  surroundings  exist.  When  and  where  to  install 
Switches,  Cut-outs  and  Circuit  Breakers  and  just  how  to  do  it. 
How  to  wire  for  high  and  low  voltage  systems  and  the  precau- 
tions to  be  taken.  The  proper  way  to  install  Knife  and  Snap 
Switches,  Cabinets  and  Cut-out  Boxes,  Outlet,  Junction  and 
Switch  Boxes,  Panel  Boards,  Wooden  and  Metal  Raceways.  How 
to  install  complete  interior  conduit  jobs  either  for  rigid  metal, 
flexible  metal  or  flexible  non-metallic  conduit.  Concealed  knob 
and  tube  work  or  armored  cable.  How  and  where  to  install 
and  wire  electric  and  combination  lighting  fixtures.  How  and 
where  to  use  flexible  cord  and  where  not  to  use  it.  How  to 
install  arc  lamps  and  gas  filled  lamps  and  the  fixtures  and  rules 
required. 

LIGHT  AND  ILLUMINATION— What  is  meant  by  proper  and 
efficient  illumination,  the  latest  data  on  Mazda  and  gas  filled 
lamps  of  every  candle  power  and  wattage.    Direct,  indirect  and 


semi-indirect  illumination  and  where  each  should  be  used.  Illumi-  ' 
nation  required  for  various  classes  of  service  from  show  window 
lighting  to  public  halls  and  from  factories  to  small  residences. 

SPECIAL  SECTIONS— House  and  residence  wiring  with  dia- 
grams; how  to  wire  garages;  how  to  wire  theatres  and  moving 
picture  houses;  electric  organs;  marine  wiring  for  ships  and 
vessels;  how  to  install  and  care  for  watt-hour  meters;  electric 
ranges,  etc. 

STORAGE  BATTERIES— Both  lead  and  Edison  types  and  how 
to  install,  charge,  discharge  and  care  for  them  to  get  the  best 
results. 

250  ELECTRICAL  AND  MECHANICAL  TERMS  AND  UNITS 
— Giving  their  definition,  values  and  what  they  mean  in  your 
work  together  with  the  complete  metric  system  of  weights  and 
measures. 

TABLES — Fifty-two  .tables  giving  every  dimension,  carrying 
capacity,  resistance,  weight  and  strength  of  every  size  of  wire 
and  cable  of  copper,  steel  and  iron.  All  the  necessary  dimensions, 
capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamp  sockets,  motor  efficiencies,  current  per  horse  power  of 
motors.  Proper  size  of  wire  for  all  classes  of  power,  light  and 
heating  installations.  The  proper  symbols  to  use  to  indicate 
on  plans  just  what  is  wanted  from  a  motor  to  a  small  snap 
switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of  the  lead- 
ing manufacturers  of  officially  approved  wires  and  wiring  de- 
vices. Engines,  generators,  motors,  appliances,  fixtures  and  all 
supplies  necessary  for  any  complete  installation  from  a  Central 
Station  to  a  small  cottage. 


The  only  complete  and  accurate  Book  on  Wiring  and  Construction  published. 
Over  twice  the  useful  information  ever  contained  in  any  previous  edition. 

440  PAGES  -  LEATHER  COVER  -  GILT  EDGES  -  POCKET  SIZE,  $3.00 


Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 


H.  C.  CUSHING,  Jr.,  6  West  40th  Street,  New  York 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring" 
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Can  You  Answer  these 
Questions  on  Shop  Work? 


Test  Yourself  NOW 

A  surface  of  Cait  Iron  Is  to  be  r.ilihed  In 
one  cut  on  a  milling  machine.  The  catting  It 
8  Inchd  long  and  5  Inches  wide.  The  milling 
cutter  has  a  diameter  of  3  Inches  and  a  width 
of  2  Inches.  How  long  will  It  take  to  do  the 
workf    Assume  a  feed  of  t%  inches. 

For  what  purpose  is  a  magnetic  chuck  used! 

How  many  processes  for  cutting  gear  teeth  T 

How  do  you  determine  the  ratio  of  two 
gears,  when  the  numbers  or  teeth  aro  given  7 

The  lead  strew  has  a  pilch  of  %  Inch.  What 
li  the  ratio  nf  gears  to  be  used  to  cut  a  screw 
with  18  threads  per  Inch? 

What  determine!  the  cutting  speed  In  a  mill- 
ing machine  f 

OUe  a  short  description  of  the  thermit- 
welding  process. 

What  it  essentially  the  first  step  In  making 
any  tool  from  a  tool-maker's  standpoint? 

Why  Is  It  advisable  to  cut  the  threads  of  an 
adjustable  tap  somewhat  smaller  than  the  de- 
sired size  for  the  tap  to  cut? 

Under  what  circumstances  would  you  con- 
sider It  advisable  to  use  a  counter-bore,  rather 
than  a  drill,  when  enlarging  a  hole?  Why? 

Why   should  undue   accuracy  never   be  In- 
dulged in 
tools? 

or^fdin'/.td?rt'^w,JM 

How  does  the  riser  on 
from  one  for  ironf 

Whit  are  lome  of  the  precautions  necessary 
In  pouring  s  mold  Is  order  to  obtain  the  best 
results  f 

How  are  the  sides  of  deep  molds  vented  when 
a  flask  is  used? 

What  point  carbon  steel  sho 
machine  tools,  milling  cutters,  i 

Why  Is  It  necessary  to  reheat  large  pieces 
after  they  hare  been  hardened  t 

What  must  be  the  outside  diameter  of  the 
orlglna  wooden  pattern  for  the  rim  of  a  pulley 
with  six  arms,  the  diameter  or  the  finished 
pulley  to.  be  30  inches  and  the  width  of  face 


when  making  drill  Jigs  and  similar 
impractical  way  to  test  I 

steel  casting  differ 


should  be  used  for 
art,  drills,  and  laps! 


Inches? 

What  are  the  allowances  for  shrinkage  In  the 
construction  of  a  wooden  pattern  of  a  shaft 
hanger  bearing  cap?  - 


A  Few  of  the  Subjects  Treated 


Machine  Shop 

Practice 
Machine  Shop 

Management 
Production 

Manufacturing 
Metallurgy 
Welding 
Tool  Making 


Tool  Design 
Die  Making 
Metal  Stamping 
Foundry  Work 
Forging 

Pattern  Making 
Mechanical 

Drawing,  etc. 


THE  skilled  mechanic  today  is  a  specialist.  He  has  no  opportunity  to 
build  a  complete  machine  or  even  a  small  part  of  one.  His  active  work 
is  carried  aloiiK  rather  limited  lines.  But  to  make  the  best  success  in 
his  work — to  secure  promotion  to  more  responsible  duties  or  to  go  into  busi- 
ness for  himself — it  is  absolutely  necessary  that  he  have  a  broad  and  compre- 
hensive knowledge  of  machine  work  and  shop  practice.  There  is  only  one 
really  feasible  way  for  the  mechanic  to  familiarize  himself  with  other  shop 
lines  outside  his  own  individual  work— and  that  is  to  have  specialists  in  all 
lines  give  him  all  they  have  learned  in  a  form  that  will  be  readily  accessible. 
There  you  have  the  reason  for  the  famous  standard  reference  work,  called 
"Modern  Shop  Practice." 

Thousands  of  Dollars'  Worth  of  Shop  Information 

"Modern  Shop  Practice"  is  a  wonderful  reference  work  in  Machine  Shop 
Practice  and  Management,  Production  Manufacturing,  Metallurgy,  Welding, 
Tool  Making,  Tool  Design,  Die  Making,  and  Metal  Stamping,  Foundry  Work, 
Forging,  Pattern  Making,  Mechanical  Drawing,  etc.  It  has  been  tested 
through  six  editions,  bought  by  thousands  of  mechanics,  consulting  engineers, 
shop  superintendents  and  owners,  production  managers,  etc. 

New  Edition  Only  7c  a  Day 

Six  magnificent  volumes,  flexibly  bound  in  American  Morocco,  gold 
stamped.  2,300  pages.  2,500  illustrations — photographs,  drawing,  explanatory 
diagrams,  tables,  etc.  Here  you  have  at  your  finger  tips  up  to  date  labor- 
saving  methods  that  big  manufacturers  have  spent  thousands  of  dollars  to 
develop.  Facts  that  you  can  use  in  your  everyday  work.  Information  that 
fits  you  to  earn  bigger  pay.  All  this  is  now  yours  in  the  new  6  volume  set  of 
"Modern  Shop  Practice,"  on  payments  so  easy  as  to  average  only  50c  a 
week  or  only  7c  a  day! 

SHIPPED  FREE 

No  money  in  advance.    Not  a  cent.    See  the  books  in  your  own  home  or 
shop  absolutely  free  at  our  risk.    Read  them,  examine  them,  study  them  for 
7  whole  days  before  you  need  decide  whether  you  want  to  keep  them  or  not. 
Send  no  money  to  get  the  books  for  free  examination.    Make  no  deposit. 
Assume  no  obligation.    Simply  sign  and  mail  the  coupon  herewith  and 
the  books  will  be  promptly  shipped  to  you  for  7  days'  free  examina-  ^ 
tion.   If  you  are  not  more  than  delighted  with  the  books  and  do  not  ^s# 
consider  them  a  wonderful  investment,  just  send  them  back  to 
us,  and  you  won't  owe  us  a  cent.  American 

If  you  prize  the  books  and  consider  them  worth  many  times  their  price  e^r  "BBM* 

to  you,  send  only  $2.80  within  7  days  and  then  $2  a  month  until  the  ^»B>        „    ,  ^.353 

special  introductory  price  of  $21.80  has  been  paid.  Chicago,  U.  S.  A. 

Extra  Feature  Free  Pieaae  send  me  set 


To  those  who  order  promptly,  we  will 
suiting  membership  in  the  American 


free  a  con- 
echnical  Society 


for  one  year.    This  gives  you  the  right  to  ask  our  ex 
perts  any  question  regarding  shop  practice  for  an 
entire  year.     You  may  ask  as  many  questions  as 

you  p'pase. 

SEND  NO  MONEY 

Merely  sign  and  mail  the  coupon  and 
the  books  will  be  shipped  to  you  at  our 
risk.    Get  the  coupon  in  the  mail  at 
once,    before    this   special   offer  is 
withdrawn.  Send  it  today — NOW!  ^ 


of   Modern  Shop 
Practice  for  seven  days' 
free    examination,  ship- 
ping charges  collect.    If  I 
decide  to  buy,   I   will  send 
$2.80  within  seven  days  and  the 
balance  at  $2.00  a  month  until 
$21. 80  haa  been   paid.     Then  you 
nd  me  a  receipt  showing  that  the 
set  of  hooka  and  $12,00  consulting  mem 
berahip  are  mine,  and  fully  paid  for.  If 
I  think  that  X  can  get  along  without  the 
books  after  the  seven  days'  trial,  I  will  return 
them  at  your  expense. 


AMERICAN  TECHNICAL  SOCIETY,         Chicago,  III. 


Name, 
r  Address.... 
Reference  
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Model  Railroad  Materials 

Standard  parts  designed  by  Mr.  Henry  Greenley,  of 
W.  H.  Jubb,  Ltd.,  Sheffield,  England,  now  available  for 
distribution  in  America. 


All  the  parts  mentioned  in  Mr.  Greenley  *s  articles  in 
Everyday  Engineering  can,  be  supplied. 

Look  for  our  permanent  address  next  month. 

F.  DEY 

Sole  American  agent  for  W.  H.  Jubb,  Ltd.,  Sheffield,  England 

P.  O.  Box  497,  City  Hall  Station,  New  York,  N.  Y. 


Pattern  Work  in  Wood  and  Metal 


Prompt  Service 
Guaranteed 


Mail  Order  Work 
Solicited 


Perfect  wood  or  metal  patterns  made  for  any  of  the  machines  or  model 
engines  described  in  Everyday  Engineering  Magazine. 

BRING  YOUR  PATTERN  PROBLEMS  TO  US 
We  solicit  the  work  of  experimenters,  inventors  and  model  makers. 
Quotations  gladly  made  upon  the  receipt  of  drawings  and  specifications. 
Patterns  both  large  and  small  made  for  any  part  no  matter  how  intricate 
or  complicated. 

Have  you  had  the  sad  experience  of  taking  a  set  of  home-made  pat- 
terns to  the  foundry  only  to  have  the  foreman  laugh  and  tell  you  that 
they  are  made  wrong?   Let  us  save  you  this  embarrassment. 
Our  charges  are  reasonable,  our  service  prompt  and  courteous. 

U.  S.  PATTERN  AND  MFG.  CO. 


04-66  High  Street,  West. 


Detroit,  Mich. 


Speed  Lalbe.tf  Complete  Swing  7  ins.  24  in.  metal  bed 

Head  bu  a  three  stop  cone.  Spindle  la  hollow. 
Centers  are  No.  1  Morse  taper  shank.  Tall  stock  haa 
a  screw  feed  spindle  and  No.  1  Morse  taper  shank 
center.  Spur  center  Is  furnished  for  wood  turning. 
Hearings  are  of  high  grade  bearing  metal  and  are 
adjustable  to  wear.  Rest  Is  adjustable  to  all  posi- 
tions. Lathe  Is  complete  at  the  above  price.  Longer 
bed  $1.00  per  additional  foot. 

M.  A  J.  SPECIALTY  CO. 
292  S.  Parka  St..  Pontlao.  Mich. 


MR.  INVENTOR  I  Let  us  assist  jou  with  that 
Idea  that  you  can't  Just  work  out,  or  let  us  construct 
.  model  o,  •Wr|p.aL>Wtda^1*!M.  and 


•xparts  la  MODBX  and 


'AL  work.  We 


ELK  MFC  CO,  INC 
1826A  Broadway,  N.w  York 


MODEL  SUPPLIES 


ENGINE — Finished  as  shown  above. 
Special  price  of  $12.50.  Ready  to 
run  when  received. 
PUMPS  —  Double  power  and  hand 
pump  combined.  Especially  designed 
for  model  boats.  Made  with  bore  of 
YA.  5/16  and  Yt".  Stroke  l/2".  Cast 
in  bronze  with  packing  glands  and 
mushroom  valves. 

Price  $4.00 

WATER  GAUGES— Made  with 

bronze  castings  and  water-tight 
packing  glands.  Ready  to  attach  to 
boiler. 

Price  $1.00 

GLOBE  VALVE  — Cast  in  bronze 
with  hand  wheel. 

Price  $0.90 

C«f  Acquainted  With  Urn 

MODEL  MACHINE  SHOP  CO. 

415  East  71st  St.     New  York,  N.  Y. 


LIGHT  BENCH  DRILL 


HUHN 

588  Elm  Street 


Capacity  — to  %". 
Rough  or  finished 
castings  of  this 
small,  practical  and 
sturdy  drilling  ma- 
chine. 

Rough  castings  or  flu 
Ished  machines — 6" 
lathe,  band  power 
s  h  a  p  e  r  and  planer. 
Drawings  for  Model 
Boats.  Stamp  for  cat- 
alogue. 

MFG.  CO. 

Arlington,  N.  J. 


THE  HURD  7  INCH 
HAND  SHAPER 

Roush  Cattingi  or 
Finished  Machine 

Send  25c  for  construction 
blue  prints  or  $1.00  for  com- 
plete set  of  detailed  blue 
prints.  This  amount  will  be 
'leducted  from  flrst  order. 
St-nd  stamp  for  circular. 
MODEL  TOOL  WORKS, 
908  West  3rd  St.. 
Plainfteld,  N.  J. 


ORDER  YOUR  APRIL 
NUMBER  OF  EVERYDAY 
ENGINEERING  MAGAZINE  NOW 
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How  to  Take  Care 
of  Dynamos  and 
Motors 


All  About  the 
National  Electrical 
Code 


How   to  Under- 
stand  Under- 
writers' Require- 
ments 


How  to  Rim  Alter- 
nators in  Parallel 


How  to  Install 


How    to  Design 
and  Install  Switch- 
boards 


How  to  Select 
Material  and  Get 
the  Best 


AUAbout  Railway 
Car  Lighting 


All  About  the 
Newest  Wireless 
Apparatus 


How  to  Wire 
Theatres  and 
"Movie  Houses" 


AU  About  the 
Newest  Electrical 
Appliances 


A  Thousand  Things 
You  Ought  To  Know! 

EVERY  day  in  your  work  you  get  up-against  new  problems — sometimes  it  is 
only  some  old  "sticker"  coming  in  a  new  way.  Just  the  same  though  it  takes 
a  lot  of  time  to  figure  them  out.  Don't  do  it.  Here's  everything  worked 
out  for  you.  Every  problem,  big  or  little,  that  you  will  meet  in  a  day's  work. 
Hundreds  of  new  ideas  and  better  ways  of  doing  things.  Hundreds  of  ways  the 
other  fellows  are  making  money.  Hundreds  of  ways  you  can  make  more  out  of 
the  same  work  you  are  doing  now. 

The  old  days  of  hit-or-miss  experience  are  passed.  You  have  got  to  know 
if  you  want  to  keep  in  the  running  now.  A  little  of  your  spare  time  and  the 
Cyclopedia  of  Practical  Applied  Electricity  will  put  you  'way  ahead  of  the  rest 
See  our  FREE  trial  offer  and  easy  payment  plan  below. 

Practical  Applied 
ELECTRICITY 

Eight  great  big  volumes  bound  in  genuine  American  Morocco  with  3.800  pages  and  more 
than  3,000  blueprints,  plans,  pictures  and  wiring  diagrams.  It  is  tbe  newest,  most  complete, 
most  practical  work  of  its  kind  ever  published.  Twenty-five  well  known  experts  prepared  these 
great  books,  gathering  the  material  from  hundreds  of  different  sources.  Every  man  in  the  shop 
and  on  the  job  should  have  them.  Over  50,000  sets  of  earlier  editions  have  been  sold.  This 
is  the  new  1920  edition — new  from  cover  to  cover. 

FREE  Examination 

No  Money  Down -Pay  Only  $2  a  Week 

Send  the  coupon  for  these  great  Electrical  books  TODAY.  You  can't  afford  to  be  without 
them  and  you  don't  take  any  risk  at  all.   The  coupon  brings  the  whole  set  by  express  collect 

for  a  week's  free  examination.  Use  the  books  a  week  and  return  them  at  our  expense  if  they 
don't  please  you.  If  you  like  them,  send  us  only  $2.80  and  $2.00  each  month  until  $24.80  is 
paid.  If  you  prefer  to  pay  cash  with  order,  send  only  $22.30.  The  return  privilege  holds  good 
just  the  same.    Send  the  coupon  NOW  and  get  a  consulting  membership  in  our  Society  free. 

This  part  of  the  offer 
will  be  withdrawn  when 
■k^  the  membership  is  filled. 

Remember — sending  for 

,  .   the  books  does  not  obit- 

iTTBnFW^fvHal  LwlJ M -  ' / ^itlsmu^aW  '" 

American 
Technical 
Soc  iety 

Dept.  E353  -  Chicago 


How  to  Build 
Small  Motors  and 
Generators 


How  to  Estimate 
the  Cost  of  Elec- 
tric Wiring 


How  to  Repair 
and  Charge 
Storage  Batteries 


How   to  Design 
and  Make  Induc- 
tion Coil* 


How  to  Determine 
the  Proper  Sue  of 
Wire 


How  to  Wire 
Residences     an  d 


How  to  do  Weld- 
ing by  Electricity 


All  About  Elec- 
trical Meters  and 
How  They  Work 


FREE  TRIAL  COUPON 

AMERICAN  TECHNICAL  SOCIETY, 
Dept.  E-353,  Chicago. 

Please  send  me  the  8  volume  set  of  Practical 
Applied  Electricity,  shipping  charges  collect.  I 
will  send  you  $2.80  in  seven  days  and  $2.00 
each  month  until  $24.80  is  paid  or  return  the 
books  at  your  expense.  If  I  buy  the  books  I 
get  a  membership  in  your  society  free. 

Name   

Address   

City   State    .  . '.  

Inference   

Please  fill  out  all  of  these  lines 
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TheWorld  of  Industry  Needs 


f 


How  Columbia  Students 
Succeed 

(MORE  LETTERS  ON  REQUEST) 

"I  have  accepted  a  position  as  drafts- 
man, paying  $2,640.00  a  year  to  start. 
I  had  no  previous  drafting  experience 
aside  from  my  training  with  you, 
which  has  proven  all  that  was  needed 
for  me  to  become  a  professional 
draftsman."  Lawrence  P.  Johnston. 
(Mr.  Johnston  expects  to  be  ad- 
vanced to  $3,300  a  year  in  a  few 
weeks.) 

"Several  firms  have  offered  me  $40 
and  $45  a  week  to  start.  As  I  am 
doing  nicely  as  draftsman  up  here 
and  about  to  receive  my  second  in- 
crease in  salary  have  decided  to  stay. 
I  find  there  are  hundreds  of  openings 
for  draftsmen  and  if  I  quit  where  I 
am  I  could  secure  another  position  in 
three  hours'  time.  There  will  be  a 
still  greater  demand  for  Draftsmen." 
Geo.  Murray,  Jr. 

"I  wish  to  express  my  appreciation 
for  your  courteous  treatment  and  sin- 
cere interest  in  the  progress  of  my 
studies  and  for  aiding  me,  upon  com- 
pletion of  your  course,  to  secure  a 
very  desirable  position  at  $140  a 
month  to  start.  I  am  getting  on  well 
and  the  chances  for  advancement  are 
excellent."     A.  L.  dash. 

"I  have  accepted  a  good 'position  with 
a  large  manufacturing  concern  in 
Chicago  and  wish  to  thank  you  for 
the  training  your  school  has  given 
me."   Emil  B.  Johnson. 

A  few  of  our  many  other  successful 
graduates  are  R.  Fowkes,  $3,700  a 
year ;  G.  Tangorra,  $2,800  a  year ;  T. 
R.  Brown,  $2,800  a  year. 


You  Can  Learn  Quickly  by  Our 
Practical  Method 


Through  our  famous  Home  Study  Course,  if  you  are  a 
person  of  even  average  ability,  you  can  master  this 
profitable  profession  in  your  spare  time  at  your  own 
home.   You  can  become  a  first  class  Drafts- 
man through  our  Home  Study  Course  be- 
cause of  the  fact  that  our  training  is  most 
thorough  and   practical,  the   work  being 
given  to  you  in  as  practical  a  way  as  you 
would  get  it  in  a  drafting  room,  and  because 
you  will  be  PERSONALLY  instructed  and 
coached  by  the  President  of  the  School,  Roy 
C.   Claflin,  whose  long  experience  as  a 
Draftsman  and  a  teacher  especially  qualifies 
him  to  give  you  the  kind  of  training  you  need 


ROYC  CUFUN.l 
The  Columbii  S, 
of  D,.fh„, 


Draftsmen  Get  $35.00  .to  $100.00  a  week 

Every  mechanical  idea  must  be  drawn  out  by  the  Draftsman  be- 
fore it  can  become  a  reality.  Therefore,  on  account  of  the  im- 
portance of  his  work,  he  is  paid  a  good  salary  and  is  always  in 
line  for  advancement.  Drafting  is  not  only  one  of  the  best  paying 
professions,  but  is  the  stepping  stone  to  bigger  opportunities. 
Many  men,  receiving  up  to  $40,000  a  year,  and  over,  in  technical 
positions,  o\ye  their  success  to  their  knowledge  of  Drafting  as 
the  starting  point. 

General  construction  companies,  manufacturers  of  machinery, 
locomotives,  and  automobiles,  designers  of  tools  and  special 
equipment,  makers  of  aeroplanes,  large  engineering  companies, 
in  fact  all  branches  of  industry  need  DRAFTSMEN  today  in 
greater  numbers  and  at  better  salaries  than  ever  before. 

"Columbia"  Graduates  are  the  Kind  of  Draftsmen 
That  Are  Needed 

The  properly  trained  Draftsmen,  such  as  those  graduated  bv  the 
COLUMBIA  SCHOOL  OF  DRAFTING,  are  the  ones  who  get 
the  preferred  positions  and  best  salaries,  and  are  the  ones  who 
1ft    are  most  greatly  in  demand.   The  success  of  our  students  demon- 
^  strates  this  fact.    Columbia  Graduates  are  filling  important  posi- 
ts tions  in  big  concerns  throughout  the  country.    We  would  like  to 
I   send  you  a  book  of  testimonials  from  many  of  our  hundreds  of 
'    students  and  graduates  whose  present  highly  paid  positions  as 
Draftsmen  are  the  result  of  their  practical  training  with  us.  A 
few  of  these  letters  are  here  reprinted. 

No  Previous  Training  Required 

As  our  students  are  given  practical  Drafting  work 
from  the  beginning  of  our  course,  they  grasp  the 
essentials  quickly,  so  that  no  previous  training  or 
drafting  experience  of  any  kind  is  required  to 
take  up  this  work  with  us.  You  do  not  even  need 
a  high  school  education  to  learn  Professional 
Drafting  as  taught  by  this  school  and  the  training 
we  give  you  is  all  that  is  needed  to  secure  a  posi- 
tion as  Draftsman  (Read  Lawrence  P.  Johnston's 
letter). 


Drawing  Outfit 
Furnished  Students 

We  furnish,  without 
extra  charge,  an  in- 
dividual drawing  outfit 
to  all  our  students  for 
use  throughout  the 
course.  This  becomes 
your  property  as  soon 
as  the  course  has  been 
paid  for. 

MAIL  THIS  COUPON  TODAY 

The  success  of  your 
future  depends  upon 
what  you  do  TODAY. 
If  you  are  interested  in 
learning  this  interesting 
and  big  paying  profes- 
sion send  the  following 
coupon  WITHOUT 
DELAY  for  our  Free 
catalog  of  particulars. 
Columbia  School  of 
Drafting  Dept.,  1095 
14th  &  T  Sts.  N.W., 
Washington,  D.  C. 


Columbia  School  of  Drafting, 

Dept.  1095  14th  &  T  Sts.  N.W., 
Washington,  D.  C. 

Without  obligation  to  me,  please  send  me  FREE  your 
illustrated  book  of  particulars,  testimonials  from  stu- 
dents, rates  and  liberal  terms. 


Name 


Street  and  No, 
City  


Digitized  by 


/'-State  I  

Google 


FOR^y V  ER  YDAY^M^EN  gff^ff gg  SESSVSES 


VOLUME  8 


MARCH,  1920 


NUMBER  6- 


A  Sixteen-Foot  Shallow  Draft  Power  Boat 

A  Simple,  Easily  Built  Craft  That  Can  Be  Constructed 
by  the  Handy  Man  at  Relatively  Small  Cost 
and  with  Limited  Tool  Equipment 

By  A.  C.  Leitch,  N.  A. 


IT  seems  to  me  most  every  healthy, 
red-blooded  man  or  boy  living  near 
the  water  some  day  gets  the  "boat 
bug",  and  if  this  happy  disease  is  al- 
lowed to  develop  sooner  or  later  he 
invests.  The  purpose  of  this  article  is 
that  he  may  invest  wisely;  by  investing 
we  mean  building  or  buying.  If  he  be 
enough  of  a  mechanic  to  build  for  him- 
self so  much  the  better,  he  then  knows 
exactly  what  is  in  the  boat. 

If  you  decide  to  build  your  own  boat 
do  not  attempt  to  "design  it"  unless  you 
have  had  training  along  the  lines  of 
technical  or  practical  experience.  Se- 
lect a  design  that  is  suited  for  the 
waters  in  which  you  intend  navigating, 
and  for  your  own  desires  and  pocket- 
book  one  that  has  actually  been  built  if 
possible,  and  do  not  depart  from  the 
design  in  the  least,  for  I  am  sure  you 
will  regret  it  if  you  do.  Successful 
designers  are  not  alone  technical  men 
but  experienced  yachtsmen,  and  a  suc- 
cessful design  seldom  if  ever  represents 
one  single  masterpiece,  but  invariably 
a  series  of  boats  of  that  particular  type, 
each  one  an  improvement  over  the  other. 

A  boat  that  is  able  to  run  in  water 
not  much  deeper  than  that  required  for 
an  ordinary  row  boat  is  given  herewith. 
The  advantages  of  this  type  of  boat  for 
shallow,  somewhat  protected  waterways 
will  be  obvious  to  those  living  upon  or 
near  some  beautiful  stream  wherein 
there  is  not  sufficient  depth  to  float  an 
ordinary  power  boat.  When  this  little 
craft  is  afloat  and  running  over  bars 
and  other  shallow  points  the  reason  for 
this  paradox  is  not  apparent,  for  in  ap- 
pearance I  have  purposely  designed  her 
to  convey  the  effect  of  a  classy  little 
power  boat,  of  possibly  V-bottom  con- 
struction, with  an  air  of  "go"  to  her, 
seldom  seen  in  ordinary  flat  bottom 
boats,  which  in  reality  she  is.  I  have 
given  plans  for  a  flat  bottom  boat  capa- 
ble of  running  in  about  six  inches  of 
water,  but  with  the  above  water  ap- 
pearance of  a  graceful  little  speed  boat, 
with  the  advantages  of  the  simple 


and  cheap  construction  of  the  former. 
Tunnel  for  Propeller 

The  secret  of  this  boat's  success  is 
in .  a  tunnel  housing  for  the  propeller 
wheel,  the  said  tunnel  extending  in  a 
fore  and  aft  direction,  being  shaped  as 
shown  on  the  plans  forming  a  part  of 
this  description.  This  boat  is  not  de- 
signed for  rough  water  use,  it  is  only 
suited  for  operation  upon  a  somewhat 
protected  stream,  where  due  to  bars  and 
riffles  the  ordinary  type  of  power  boat 
is  useless;  and  is  designed  for  a  mod- 
erate powered,  light  weight  motor,  say 
from  three  to  six-hp.,  with  the  average 
revolutions  per  minute  of  an  ordinary 
two-cycle  motor,  say  about  800.  With 
this  power  the  boat  will  show  a  speed 
of  from  6  to  9  actual  miles  per  hour. 

The  tunnel  housing  as  here  shown  is 
at  its  highest  point  1  ft.  1^  in.  above 
the  bottom  edge  of  planking.  This  is 
about  the  size  that  would  be  necessary 
for  the  propeller  wheel  of  the  largest 
size  of  motor  to  be  used  in  the  craft. 
I  would  suggest  before  laying  the  curve 
of  "Bottom  of  tunnel  planking"  down, 
you  decide  upon  the  size  of  .motor  you 
are  to  use  and  ascertain  from  the  build- 
ers of  the  same,  what  size  and  style  of 
wheel  they  recommend  using  in  com- 
bination with  their  motor. 

By  informing  the  engine  people  what 
type  of  boat  you  are  building,  giving 
them  the  principal  dimensions,  etc.,  you 
will  have  a  much  more  satisfactory  out- 
fit than  if  anyone  else  attempted  to 
give  you  theoretical  data  for  the  same. 
You  will  then  know  how  high  to  hold 
your  greatest  height  of  tunnel ;  arrange 
this  point  so  you  will  have  about  V/2 
in.  clear  all  around  your  propeller,  that 
is  sides  and  top.  Hold  the  after  point 
of  height,  viz.  7^  in.  above  base  line 
and  the  point  on  section  2  of  2~/%  in. 
and  gradually  flatten  the  curve  of  "Bot- 
tom of  tunnel  planking"  until  your 
highest  point  intersects  the  point  about 
lyi  in.  clear  of  the  wheel,  not  forget- 
ting to  change  the  half  breadth  of  the 
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2  in.  chafing  strips  down  on  plan  to- 
also  be  7f6  in.  The  reason  for  hold- 
ing the  tunnel  only  about  V/2  in.  larger 
all .  around  than  the  wheel  is  not  to 
drag  any  more  water  than  necessary. 

Boat  Construction  Simple 

It  will  be  seen  by  reference  to  the 
illustrations  that  the  construction  of 
this  boat  is  extremely  simple,  the  most 
difficult  part  being  the  tunnel  or  hous- 
ing for  the  wheel,  but  which  by  the  way 
enables  the  craft  to  lay  upon  the  beach 
as  well  as  upon  the  water  without  in- 
jury to  any  of  the  motor  parts.  You 
should  be  able  to  build  and  finish  the 
entire  boat  exclusive  of  engine  for  forty 
dollars.  I  should  suggest,  if  possible, 
to  build  the  boat  under  cover  and 
preferably  in  a  shed  or  shop  having  as 
good  and  level  a  floor  as  possible,  and 
that  the  boat  be  constructed  upside 
down.  See  sketch  marked  "Setting  up 
diagram",  an  explanation  of  which  will 
be  taken  up  later. 

The  first  step  is  to  mark  out  full  size 
sections  of  your  stations;  transom  to 
No.  5  inclusive,  making  use  of  the  table 
marked  "Molded  figures".  For  this 
you  should  have  large  sheets  of  stiff 
paper  and  upon  them  erect  vertical  cen- 
ter lines  and  near  the  bottom  draw  at 
right  angles  a  base  line  (using  a  large 
steel  square,  making  your  lines  exactly 
at  right  angles  and  taking  your  dimen- 
sions accurately,  because  upon  the  ac- 
curacy of  this  laying  out  depends  the 
success  or  failure  of  your  boat).  This  , 
base  line  will  be  the  bottom  edge  of 
your  planking  from  sections  1  to  4  in- 
clusive. We  will  lay  out,  for  instance, 
frame  three.  Having  drawn  center  l'ne 
and  base  line  at  right  angles  thereto, 
by  the  use  of  the  steel  square,  we  next 
draw  a  line  parallel  to  the  base  line 
y$  in.  above  the  same,  this  being  the 
moulded  height  of  bottom.  Out  from 
the  center  line  on  the  moulded  bottom 
line  lay  off  the  half  breadth  of  moulded 
chine  at  station  No.  3  or  1  ft.  834  in. 
See  table  of  moulded  figures. 
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Next  measure  up  from  the  base  line 
(not  the  moulded  line  £4  m-  above  the 
base  line)  the  moulded  height  of  deck 
at  station  No.  3  or  1  ft.  9y2  in.,  then 
measure  out  from  the  center  line  the 
moulded  half  breadth  of  the  deck  at 
side  or  2  ft.  4  in.,  and  at  the  points  of 
intersection  of  the  two  latter  mentioned 
points  erect  a  line  from  the  spot  on 
the  moulded  bottom  line.  This  will 
form  the  moulded  side  of 
half  of  your  boat,  next 
measure  up  from  the  base 
line  on  the  center  line 
6  in.  and  drsf*  a  line 
parallel  to  the  said  base 
line  through  the  said 
point,  this  is  your  water 
line  and  will  be  used 
later  on  as  a  check.  Fol- 
low this  same  operation 
for  all  of  your  sections  transom  to  No.  5 
inclusive,  if  your  paper  is  not  wide 
enough  glue  two  sheets  together,  so  you 
can  lay  the  entire  frame  down  (both 
sides).  Mark  each  drawing  clearly, 
giving  the  station  numbers,  the  base 
line,  the  center  line  and  the  water 
line. 

The  lines  you  have  now  drawn  will 
not  be  the  exact  width  of  both  forward 
and  after  sides  of  the  frames  due  to 
the  bevel,  but  will  in  all  cases  except 
frame  No.  3  where  there  is  practically 
no  bevel,  be  the  largest  side  of  the 
frame,  except  at  the  transom  where  the 
forward  side  will  be  about  >n-  wider 
than  the  after  side,  due  to  the  boat's 
beam  increasing  as  we  go  forward  up 
to  frame.  No.  3,  and  from  this  point 
forward  the  forward  side  of  the  frames 
will  be  the  smaller.  When  making  the 
transom  cut  the  same  about  %  in. 
larger  all  around  on  the  forward  sec- 


tion, the  exact  bevel  may  be  determined 
when  fitting  the  planking. 

Be  sure  to  have  the  exact  finished 
line  marked  clearly  and  sharply  on  the 
after  side  of  the  transom.  The  tran- 
som may  be  made  of  oak  ^  in.  thick 
and  in  two  pieces  joined  as  show  in 
the  drawing  by  a  seam  batten  %  in.  x 
V/2  in.  Mark  out  a  deck  beam  mould 
for  the  data  given  on  a  thin  piece  of 


Diagram  showing  how  tunnel  for  propeller  makes  a  snappy  shallow  draft 

design  possible 


pine  or  template  board.  By  the  use  of 
this  template  you  can  mark  off  the  ex- 
act crown  of  the  deck  at  the  different 
points,  always  having  the  center  lines 
of  the  template  and  your  frame  or 
mould  in  line  and  being  sure  to  have 
the  curve  just  pass  through  the  two 
spots  of  your  moulded  deck  at  sides, 
draw  this  in  on  all  sections.  Assum- 
ing all  sections  are  clearly  marked  on 
the  stiff  paper  the  next  point  is  to  as- 
semble your  frames  or  moulds.  No.  1 
can  be  built  up  of  cypress  or  pine,  the 
size  of  materials  being  shown  in  the 
drawings.  Mould  No.  1  being  through 
the  tunnel  it  would  be  wise  to  fasten  a 
temporary  connecting  strip  across  the 
tunnel  gap  to  hold  the  mould  in  proper 
shape,  this  strip  may  be  removed  when 
fitting  the  tunnel  in  place.  In  frame 
two,  run  the  bottom  members  continu- 
ous and  cut  it  out  afterwards  to  receive 
the  shaft  log. 


How  to  Construct  Frames 

Frames  3,  4  and  5  should  be  made 
up  as  per  drawing,  omitting  the  deck 
beams,  but  in  their  place  securely  fasten 
a  temporary  cross  piece  to  hold  them 
in  shape.  The  proper  way  to  construct 
the  frames  is  to  place  your  paper  tem- 
plate upon  the  floor,  tacking  the  four 
corners,  then  finish  your  floor  timber, 
which  by  the  way  are 
also  cypress,  and  may  be 
ordered  from  the  mill  the 
exact  size,  that  is,  width 
and  thickness,  4  in.  x 
in.,  saw  off  about  die 
length  required,  then  get 
out  your  uprights  or  sides 
which  as  seen  are  Y%  in. 
thick  and  3  in.  at  bot- 
tom tapering  to  2  in.  at 
top.  When  all  forms  are  made  up  as 
shown  in  full  lines  on  sketch  "Setting 
up  diagram  cross  section",  secure  the 
temporary  bracing  as  shown  in  same 
diagram  in  dotted  lines  which  is  the 
specific  construction  for  frame  three.  A 
center  brace  is  tacked  on  with  the  exact 
center  line  marked  thereon,  the  said 
'  brace  in  the  case  of  frame  3  to  extend 
below  the  line  of  moulded  deck  at  side 
1  ft.  4J4  in.;  side  and  cross  bracing 
also  to  be  fitted  as  shown. 

Boat  Built  Upside  Down 

The  boat  is  to  be  built  upside  down 
s-o  if  on  each  frame  the  center  and  side 
braces  are  extended  exactly  the  dis- 
tance below  the  line  of  moulded  deck 
at  side  as  indicated  on  "Setting  up  dia- 
gram". Longitudinal  section,  the  water 
line,  check  lines,  placed  on  the  frames, 
should  all  measure  alxxit  2  ft  7^4  >n- 
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above  your  floor  line.  The  temporary 
bracing  may  be  of  any  material  you 
have  on  hand,  but  the  form  should  be 
followed  substantially  as  shown,  and 
be  strongly  fitted  because  there  is  a  con- 
siderable tendency  to  rack  and  change 
the  shape  of  the  sections  when  bending 
on  the  sides.  If  any  of  the  sections 
shift  you  will  not  have  a  fair  boat.  Be- 
fore setting  your  frames  up  test  them 
all  over  your  full  size  drawings;  the 
permanent  fastenings  in  the  frames 
should  be  either  screws  or  rivets,  well 
set  up  over  washers,  and  I  should  men- 
tion the  material  used  for  frames 
should  be  straight  grained  material 
without  any  warp  or  other  blemishes. 


The  stem  may  be  made  as  shown,  of 
oak  having  secured  to  its  fore  side  after 
the  planks  are  fitted  the  false  stem,  the 
seam  having  the  outward  curve  as 
shown  to  give  the  boat  a  graceful  ap- 
pearance. You  will  notice  by  reference 
to  the  cross  section  of  "Setting  up  dia- 
gram" that  there  are  no  notches  shown 
to  receive  the  chines,  clamp  or  seam 
battens,  so  the  next  step  is  to  divide 
the  length  of  each  side  into  three  equal 
parts,  and  temporarily  tack  your  seam 
battens  to  cover  the  spots,  shifting  them 
until  they  fair  up  nicely,  the  battens 
are  to  be  V/i  in.  x  ■>«  in.  white  pine 
or  spruce. 

Having  faired  the  battens,  mark  their 


top  and  bottom  surfaces  with  a  sharp 
instrument  upon  the  frames  and  saw 
out  the  notches  to  receive  them,  being 
careful  to  cut  them  deep  enough  to 
allow  their  outer  surface  to  come  flush 
with  the  outer  surface  of  the  after  part 
of  frames  3,  4  and  5,  and  the  fore 
part  of  Nos.  1  and  2 ;  space  the  battens 
on  both  sides  exactly  alike,  now  by 
planing  off  the  portion  of  the  after  side 
of  frames  1  and  2  and  the  forward  side 
of  3,  4  and  5,  the  amount  that  shows 
outside  of  the  battens  after  they  have 
been  seated  to  their  exact  depth,  all 
frames  will  have  the  exact  bevel.  The 
outside  of  the  battens  forward  come 
flush  with  the  outside  of  the  stem  prop- 
er and  may  be  secured  to  the  same  by 
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sufficiently  long  screws  set  at  an  angle. 

At  the  transom  the  battens  must 
come  flush  with  the  forward  face  of 
same,  remembering  the  after  side  of 
transom  is  the  true  moulded  side,  the 
forward  face  may  now  be  trimmed  to 
the  exact  bevel  by  laying  a  straight  edge 
on  the  battens,  after  the  battens  are  all 
secured  to  the  frames  by  either  copper, 
brass  or  galvanized  fastenings  the 
planking  may  be  gotten  out  and  secured. 

Taking  a  "Spiling" 

As  shown,  there  will  be  three  planks 
to  a  side  and  the  seams  must  come  ex- 
actly on  the  fore  and  aft  center  line  of 
each  batten.  In  order  to  do  this  prop- 
erly you  must  take  a  "spiling".  This 
is  done  in  the  following  manner:  Mark 


of  your  spiling  batten  and  the  center 
line  marked  on  your  seam  batten.  Say, 
for  instance,  this  distance  is  3  in.,  next 
place  your  center  point  of  the  dividers 
on  the  fore  and  aft  center  line  of  your 
seam  batten  and  swing  in  a  line  with 
the  pencil  end  of  the  said  dividers  on 
your  spiling  batten,  repeat  this  at  every 
frame,  and  say  at  one  point  midway 
between  every  frame. 

Now  repeat  this  operation  on  the  bat- 
ten edge  and  you  will  have  a  set  of 
marks  near  the  top  edge  and  a  set  near 
the  bottom  edge  of  the  spiling  board, 
remove  the  board  from  the  frames  and 
lay  it  flat  upon  your  planking  for  side 
of  boat  (better  clamp  it).  Then  with 
the  same  dividers  set  at  the  same  spac- 
ing, use  the  lowest  point  of  the  curve 
for  the  center  of  your  dividers  and 
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clearly  the  fore  and  aft  center  line  of 
the  seam  battens  on  each  batten.  Se- 
cure a  thin  piece  of  straight  grained 
wood  that  will  fit  between  the  battens 
when  bent  on  naturally,  temporarily  se- 
cure this  to  the  frames,  next  secure  a 
pair  of  pencil  dividers  and  open  them 
to  a  point  just  a  little  wider  than  the 
maximum  space  between  the  upper  edge 


swing  in  a  curve  on  your  side  plank. 
Repeat  this  for  every  spot,  then  un- 
clamp  your  spiling  board  and  with  a 
stiff  frame  batten  connect  the  spots  with 
a  fine  line,  and  saw  the  plank  out,  leav- 
ing the  line  for  trimming  afterwards 
with  a  plane.  If  you  do  this  work 
carefully  you  will  find  the  plank  when 
bent  on  naturally  as  was  the  spiling 


batten  will  come  exactly  to  the  fore 
and  aft  center  line  as  marked  upon  the 
seam  battens.  A  diagram  of  the  spiling 
board  arrangement  will  be  found  with 
the  drawings. 

Fastening  Side  Planks 

Side  planks  are  to  be  of  cedar  pre- 
ferred— pine  or  cypress  will  do,  and 
should  be  screwed  to  the  transom, 
frames  and  stem.  Use  either  galvan- 
ized or  brass  screws.  The  edges  of  the 
planks  should  be  secured  by  screws  or 
clinch  nail  fastenings,  spaced  about  4 
in.  centers,  fastenings  to  be  galvanized 
or  copper.  The  bottom  longitudinal 
and  the  chines  may  be  fitted  and  se- 
cured in  a  similar  manner  to  the  seam 
battens,  they  are  preferably  of  yellow 
pine  but  may  be  of  white  pine  or 
spruce,  spaced  and  fitted  as  shown  on 
the  cross  sections. 

The  tunnel  sides  may  be  cut  accord- 
ing to  the  data  shown,  not  forgetting 
to  cut  them  high  enough  to  allow  for 
the  y$  in.  top  and  the  V/2  in.  fore  and 
aft  clamp,  making  a  total  extension  of 
2J4  in.  above  the  moulded  line  shown 
on  line  drawing.  From  the  highest 
point  of  the  tunnel  aft  to  the  transom 
carry  the  sides  about  level  so  as  to  give 
ample  fastening  for  the  bracket  piece 
shown;  to  make  a  good  connection  to 
the  transom.  The  transom  being  made 
of  two  pieces  joined  by  a  seam  batten 
as  shown  and  further  stiffened  by  ver- 
tical cypress  strips  3  in.  deep  1  in. 
wide,  well  screwed  up  and  so  disposed 
as  to  take  the  sides  of  the  tunnel;  all 
as  shown. 

Bottom  Planking 

The  bottom  planking  6  in.  x  2<J  in. 
cedar  is  run  crosswise  and  should  be 
carefully  fitted  and  held  to  the  chine 
and  longitudinal  battens  by  screws 
(three  to  each  end  of  plank),  planks  to 
run  continuously  from  side  to  side  of 
boat,  the  tunnel  top  should  be  care- 
fully fitted  and  secured  in  the  same 
manner.  The  outer  longitudinal  rub- 
bing strip  of  2  in.  x  ^4  m-  yellow  pine 
may  now  be  fitted,  either  riveted  or 
screwed.  Run  an  occasional  rivet 
through  inner  and  outer  longitudinal  to 
tie  both  well  together.  Now  finish  off 
the  bottom  and  trim  the  overhanging 
edges  of  the  bottom  planking  to  follow 
the  tumble  of  the  sides.  Cut  away  the 
temporary  framing  and  turn  the  boat 
over.  Set  the  2  in.  x  \]/2  in.  clamps  as 
shown  to  the  upper  inboard  edge  of  the 
frames,  use  spruce  for  the  clamp,  white 
pine  or  cypress;  rivet  through  plank 
frame  and  clamp,  set  up  on  washers 
and  between  the  clamp  and  the  sides  of 
the  boat  fit  blocks  every  6  or  8  in  to 
fill  up  the  space  left  there,  use  through 
rivets  here  also.  The  half  round  bead 
ing  }4  in.  x  l1/-  in.  of  oak  may  be 
secured  by  screws.    The  deck  beams 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  March 


365 


cut  to  suit  the  curve  of  deck  beam 
mould  may  now  be  fitted,  they  are 
notched  into  the  clamp.  The  sides  of 
the  boat  and  the  head  of  the  frames 
and  clamp  may  be  cut  to  the  proper 
level  by  use  of  the  beam  mould.  The 
«haft  log  as  shown  is  about  from  2  in. 
to  3  in.  thick  oak  fitted  as  shown,  care 
being  taken  to  have  the  bottom  surface 
fit  perfectly  to  the  bottom  curve  of  the 
tunnel  screw  thorugh  the  planking  into 
the  log,  first  smearing  both  surfaces 
well  with  white  lead. 

Simple  Shaft  Log  Construction 

I  believe  the  simplest  way  to  con- 
struct a  shaft  log  is  in  two  pieces,  that 
is,  with  a  vertical  longitudinal  seam, 
the  inner  surfaces  being  nicely  dressed, 


batten,  all  as  shown  on  the  longitudinal 
inboard  section,  the  bed  may  be  en- 
tirely of  yellow  pine. 

Fit  a  Yi  in.  round  galvanized  or 
brass  bar  around  the  forward  edge  of 
stem  running  same  well  down  on  cen- 
ter chafing  strip.  The  rudder  is  oak 
1  in.  thick,  shaped  and  hung  as  shown. 
The  tiller  should  be  substantially  as 
shown  in  order  to  allow  the  ensign  staff 
to  be  stepped  as  far  aft  as  possible,  the 
tiller  may  be  made  up  or  purchased. 
The  strut  is  to  be  cast  bronze  V-shaped 
having  either  side  pads  for  securing  to 
the  sides  of  the  tunnel  or  top  pads  for 
securing  to  top  of  tunnel,  in  either  case 
the  fastenings  must  be  through  bolts 
well,  set  up  on  a  doubling  strip,  secured 
to  the  inside  of  the  boat 


to  cool  and  remove  the  clay.  It  may 
be  necessary  to  use  a  Stilson  wrench  to 
start  the  shaft,  work  a  little  oil  in  with 
it  and  it  should  turn  easily  in  a  short 
while.  The  purpose  of  applying  the 
lamp  black  to  the  shaft  is  to  prevent 
the  babbitt  from  adhering  to  the  shaft. 

The  fine  black  dots  on  the  deck  plan 
indicate  that  the  deck  is  to  be  canvas- 
covered.  If  you  do  cover  with  canvas 
you  may  use  a  poorer  grade  of  deck- 
ing, paint  the  deck  with  a  priming  coat, 
then  thoroughly  paint  the  bottom  side 
of  the  canvas;  stretch  it  in  place  while 
the  paint  is  wet,  bringing  it  down  along 
the  sheer  and  tacking  same  with  cop- 
per or  galvanized  tacks,  then  put  your 
half  round  beading  over  the  portion  ex- 
tending down  over  the  sides.  The  top 
may  then  be  painted. 
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then  bolted  together,  care  being  taken 
to  keep  the  line  of  bolts  clear  of  the 
line  of  shaft  and  also  the  base  line  to 
which  the  log  is  to  be  finished,  then 
after  finishing  to  curve  of  the  boat  as 
explained  above,  take  out  of  boat  and 
open  up  and  after  marking  center  line 
for  angle  of  shaft,  instead  of  boring 
hole  gouge  out  half  the*  diameter  in 
each  half  of  the  log,  smear  the  sides 
well  with  white  lead  and  replace  your 
bolts,  galvanized  iron  or  brass,  and  se- 
curely set  up  nuts  on  washers,  or  bet- 
ter still,  rivet  head  over  washers  in- 
stead of  using  nuts.  The  location  for 
the  hole  in  the  bottom  of  the  boat  may 
be  readily  found  and  bored  with  an 
auger. 

The  exact  shape  of  motor  foundation 
will  depend  upon  the  particular  motor 
you  select,  but  in  general  it  should  be 
two  fore  and  aft  members  extending  a 
little  beyond  frames  2  and  3  and 
notched  into  diem  and  having  two  cross 
timbers  joining  them  together  at  the 


Strut  Construction 

In  designing  the  strut  make  your  pat- 
tern for  tfie  inside  of  the  boss  for  re- 
ceiving the  shaft  at  least  Yt,  in.  larger 
than  the  shaft,  then  after  the  strut  is 
secured  and  the  shaft  placed  into  the 
shaft  log  and  the  inboard  stuffing  box, 
and  the  shaft  nicely  lined  up,  babbitt 
the  bearing.  This  may  be  done  by  coat- 
ing the  shaft  well  with  lamp  black 
previously  filing  the  inside  of  the  boss 
fairly  bright  and  cutting  one  or  two 
good  grooves  into  it,  place  a  ball  around 
the  other  end,  leaving  a  good  size  open- 
ing at  the  top  for  pouring. 

It  is  assumed  you  have  some  means 
for  melting  the  babbitt  metal  (white 
brass),  the  metal  should  be  heated  un- 
til it  will  nearly  char  pine,  but  before 
pouring  your  hot  babbitt,  heat  your 
bearing  and  clay  with  a  gasoline  torch 
and  be  sure  there  is  no  water  in  the 
boss,  then  pour  your  molten  metal  until 
it  runs  out  of  the  vent  at  the  top,  allow 


On  the  outboard  profile  of  this  little 
boat  a  canvas  spray  hood  is  indicated, 
this  need  not  be  fitted,  it  simply  being 
indicated  to  show  the  boat,  though  flat- 
bottomed,  to  have  the  same  classy  ap- 
pearance as  the  V- bottom  boat  design. 

In  a  boat  of  some  speed  where  now 
and  then  choppy  water  is  encountered 
the  spray  hood  keeps  the  engine  dry 
and  makes  the  boat  more  seaworthy,  in 
as  much  as  you  are  not  at  all  apt  to 
ship  a  head  sea.  It  should  not  be  neces- 
sary to  caulk  the  boat.  Run  a  little 
water  into  her  before  launching  to  swell 
the  seams.  If  you  find  she  makes  too 
much  water  at  any  time  it  is  an  easy 
matter  to  "haul  out  on  the  beach"  and 
drive  the  necessary  cotton  as  caulking 
into  the  seams. 


In  Transylvania  natural  gas  has  been 
cracked  by  beat  and  a  mixture  of  tar  and 
soot  obtained.  This  mixture  was  used  as 
the  basis  for  the  manufacture  of  arc  light 
carbons. 
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The  Story  of  Artificial  Abrasives 

By  Raymond  Francis  Yates 


4N  old  bi-polar  dynamo  strained 
l\  to  the  limit  of  capacity  to  main- 
M  JL  tain  an  arc  in  a  furnace  made 
up  of  an  iron  bowl  and  electric  light 
carbon  played  a  very  large  part  in  the 
industrial  history  of  this  country  and 
gave  to  the  world  a  substance  so  hard 
and  sharp  that  it  takes  its  place  next 
to  the  diamond.,  The  man  who  placed 
a  little  mud  and  coke  in  the  bowl  with 
the  hope  that  a  new  substance  would  be 
formed  was  «Dr.  Edward  Goodrich 
Acheson;  the  place,  Monongahela  City, 
Pa. ;  the  time,  in  the  late  '80s.  When  Dr. 
Acheson  removed  the  mass  of  heated 
material  from  his  "furnace"  nothing 
was  present  that  would  have  received 
the  attention  of  the  average  man.  Dr. 
Acheson  was  an  experimenter;  he  was 
not  satisfied  with  a  superficial  examina- 
tion of  the  material  he  had  taken  from 
his  improvised   furnace.     He  looked 


that  would  have  brought  a  pound  of  it 
to  the  magnificent  figure  of  $800.  So 
runs  the  story  of  Carborundum.  Today 
this  substance  is  being  produced  by  the 


A  few  years  ago  the  world  sharpened 
its  tools,  ground  its  dies  and  polished 
its  work  by  the  aid  of  emery.  The 
emery  wheel  could  not  cut  fast,  was 
unable  to  hold  its  shape  and  wore 
away  rapidly,  but  it  was  the  best 
article  available  at  that  time.  The 
whole  tool  and  machine  industry  of 
the  world  depended  upon  the  emery 
wheel.  With  the  discovery  and  cheap 
production  of  Carborundum,  the  ma- 
chine industry  was  revolutionised. 
Carborundum  bows  only  to  the  dia- 
mond in  point  of  hardness.  Its  keen, 
brittle  crystals  cut  fast  and  clean.  The 
advent  of  Carborundum  made  possible 
many  things  that  were  theretofore 
unattainable. — Editor. 


Ijorundum  furnaces  are  long,  trough- 
like structures  with  graphite  electrodes 
arranged  at  each  end.  These  electrodes 
carry  the  current  to  a  central  core  made 
up  of  carbonaceous  materials.  During 
the  operation  of  the  device  the  tem- 
perature of  this  core  reaches  4060  de- 
grees Fahr.  The  raw  materials  (coke 
and  sand)  are  placed  about  the  core 
and  the  terrific  heat  of  the  core  is  com- 
.  municated  to  them.  Each  furnace  has 
a  capacity  of  2000  electrical  horse- 
power and  this  amount  of  energy  is 
expended  for  a  period  of  36  hours  be- 
fore the  complete  chemical  transforma- 
tion has  taken  place.  The  walls  of  a 
Carborundum  furnace  are  of  a  collapsi- 
ble nature  and  at  the  end  of  each  run 
they  are  taken  down  to  facilitate  the 
removal  of  the  Carborundum  crystals 
which  are  present  in  great  iridescent 
masses  about  the  carbon  core. 


One  of  the  great  furnaces  used  in  the  production  of  Carborundum.    The  interior  of  this  furnace  reaches  a  temperature  of  over  4000°  Fahr. 


closely  and  found  a  few  little  crystals 
clinging  to  the  carbon  electrode.  The 
crystals  were  taken  off  and  rubbed 
across  a  piece  of  glass;  they  scratched. 
Further  experiments  showed  that  these 
tiny  crystals  were  so  hard  that  they 
could  scratch  the  surface  of  a.diamond. 
These  crystals  were  carefully  collected, 
and  placed  in  a  vial.  The  substance  was 
called  Carborundum  and  sold  to  a  dia- 
mond polisher  in  New  York  at  a  price 


ton — by  the  carload.  It  is  made  into 
grinding  wheels,  powders,  coated 
papers,  etc. 

Carborundum  is  born  within  the 
blinding  whiteness  of  the  electric  fur- 
nace. It  is  here  where  the  elements 
silicon  (in  the  form  of  sand)  and  car- 
bon (in  the  form  of  coke)  are  caused 
to  unite  chemically,  the  resulting  sub- 
stance being  Carborundum  which  is 
recognized  by  the  expression  SiC.  Car- 


The  Carborundum  crystals  taken 
from  the  fumace  are  crushed  under 
great  revolving  stones  after  which  the 
particles  are  thoroughly  washed  and 
graded.  The  grinding  of  the  grains 
is  brought  about  by  a  very  ingenious 
device.  A  long  incline  is  made  up  of 
screens  with  various  meshes;  starting 
with  very  fine  screens  at  the  top  and 
ending  with  a  very  coarse  screen  at  the 
bottom.   The  screens  are  oscillated  ami 


'Photograph*  for  thi»  article  were  furnished  through  the  courteay  of  the  Carborundum  Co.,  Niagara  Fall*,  N.  Y. 
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the  grains  starting  at  the  top  gradually 
bound  down  the  incline  until  they  reach 
the  screen  that  permits  their  passage. 

Abrasive  wheels  are  made  up  of 
grains  held  together  by  means  of  what 
is  known  as  a  bond.  The  bond  may  be 
a  vitrifying  clay,  sodium  silicate,  rub- 
ber or  shellac.  The  vitrified  process 
is  the  most  widely  used.  The  grains 
are  first  thoroughly  mixed  with  the 
fusable  clay  in  the  proper  proportions. 
The  smaller  wheels  are  pressed  to  shape 
under  the  ram  of  a  hydraulic  press 
while  the  larger  wheels  are  formed  by 
what  is  known  as  the  "puddling" 
process.  In  this  proc- 
ess the  grain-clay  mix- 
ture is  puddled  with 
water  and  cast  into 
moulds  where  it  is  al- 
lowed to  dry.  After 
the  mass  has  dried  suf- 
ficiently, it  is  mounted 
and  turned  true  on 
an  especially  designed 
lathe. 

The  puddling  proc- 
ess produces  a  wheel 
with  a  greater  porosity 
than  those  made  by  the 
pressed  process.  This 
is  to  be  expected  owing 
to  the  fact  that  pres- 
sure is  not  applied  in 
the  former  case. 

After   the  grinding 
wheels  are  formed  by 
one  of  the  two  processes 
mentioned  above  they 
must    be    packed  in 
sagers  and  placed  in 
the  vitrifying  kiln 
which  is  then  hermeti- 
cally  sealed  and 
brought  to  the  required 
temperature.  Under 
this  treatment  the  clay 
that  forms  a  part  of  the 
wheel  fuses  or  vitrifies 
and  forms  a  hard  mat- 
rix which  incases  the 
abrasive  particles. 
After  the  baking  proc- 
ess is  over,  the  kiln  is 
allowed  to  cool  slowly 
and  the  wheels  are  removed  to  the 
lathe   room,   where  they   are  again 
mounted  on  a  lathe  and  trued  up,  this 
time  with  a  diamond-pointed  tool  as 
the  wheels  are  in  a  more  finished 
condition  and  exhibit  their  abrasive 
properties  more  than  before. 

After  being  trued,  the  wheels  are 
tested  for  speed.  They  are  mounted 
upon  a  spindle  and  brought  to  a  speed 
which  is  consistent  with  their  size  and 
weight.  This  speed  is  always  con- 
siderably above  that  for  which  they 
are  guaranteed.  This  is  done  to  elimi- 
nate accidents  due  to  bursting  wheels 
when  they  are  placed  in  use.  During 
the  speed  tests  the  wheels  are  entirely 
covered  so  that  should  they  burst  no 


one  will  be  injured  by  flying  pieces. 

Silicate  wheels  are  made  by  mixing 
the  silicate  of  soda  with  the  proper 
amount  of  grain.  This  mixture  is 
placed  into  moulds  and  put  into  a  bak- 
ing oven  which  brings  about  almost 
complete  dehydration.  After  being 
trued  and  inspected  the  wheels  are  then 
ready  for  shipment. 

The  physical  nature  of  abrasive 
wheels  can  be  carefully  regulated  in 
the  manufacturing  process.  The  grit, 
grade  and  bond  are  under  almost  per- 
fect control  and  wheels  can  be  pro- 
duced with  properties  that  suit  them  to 


Loading  a  kiln  with  wheels.  When  the  kiln  is  sealed  and  brought  to  the  re- 
quired temperature,  the  clay  mixed  with  the  abrasive  particles  fuses,  forming 

a  hard  matrix 

almost  any  task  they  may  be  called 
upon  to  do.  In  the  case  of  vitrified 
wheels,  ceramic  experts  are  employed 
to  keep  watch  over  the  clays  used  and 
to  choose  the  proper  clay  for  each  dif- 
ferent grade  of  wheels.  The  grade  of 
a  wheel  is  really  determined  by  not 
only  the  nature  of  the  clay  but  by  the 
mixture  of  clay  and  grain.  The  larger 
the  percentage  of  clay,  the  "harder" 
the  wheel  will  be.  The  greater  the  mass 
of  clay  in  a  wheel,  the  more  difficult  it 
will  be  for  the  abrasive  particles  to 
break  away  from  their  seat  after  they 
have  become  dull.  Thus,  the  wheel  is 
said  to  be  hard.  "Soft"  wheels  are 
made  by  using  a  comparatively  low 
percentage  of  clay  so  that  the  abrasive 


particles  leave  their  setting  when  they 
become  dull  or  partially  so.  In  this 
way  wheels  can  be  made  that  are  suit- 
able for  practically  any  kind  of  work. 
From  the  fore-running  it  will  be  seen 
that  the  grade  of  a  wheel  is  important. 

The  grit  of  a  wheel  is  the  size  of  the 
particles  that  go  to  make  it  up.  This 
is  always  designated  by  a  number.  If 
a  wheel  has  a  grit  of  60,  this  means 
that  its  particles  are  capable  of  passing 
through  a  screen  with  60  meshes  to 
the  square  inch. 

Shellac  wheels  are  made  by  using 
shellac  as  the  bonding  material.  After 
the  grains  are  thor- 
oughly mixed  with  the 
shellac  in  the  proper 
proportions,  the  wheels 
are  pressed  to  shape  and 
placed  in  an  electric 
oven  and  baked.  These 
wheels  are  used  for 
special  operations. 

Rubber  wheels  are 
made  by  pressing  abra- 
sive particles  into  rub- 
ber sheets  as  they  pass 
under  heated  rollers. 
When  heated,  the  rub- 
ber is  capable  of  im- 
bedding the  grain  in  its 
fibre.  When  the  rub- 
ber has  been  filled  with 
the  specified  amount  of 
grain,  the  wheels  or 
discs  are  punched  out. 
By  means  of  this  proc- 
ess wheels  can  be  pro- 
duced with  remarkable 
thinness  and  owing  to 
their  elasticity  they  can 
be  revolved  at  very 
high  speeds. 

Grinding  stones  are 
made  in  much  the  same 
manner  as  wheels.  The 
grain,   or  powder,  is 
thoroughly  mixed  with 
the  bond,  pressed  to 
shape  and  baked.  After 
the  baking  process  is 
completed,   the  stones 
are  squared  by  holding 
them  against  large 
discs  revolving  in  a  horizontal  plane. 
A  mixture  of  Carborundum  powder  and 
water  is  used  upon  the  surface  of  the 
disc.    The  stones  are  manipulated  by 
hand,  several  workmen  being  stationed 
at  each  disc. 

Abrasive  grains  of  all  sizes  are  pre- 
pared for  the  market.  They  range  in 
grit  from  6  to  220.  Beyond  this  the 
grains  are  sold  in  powder  form.  In 
place  of  being  graded  by  screen,  pow- 
ders are  graded  by  floating  them  on 
water.  The  powder  that  floats  the 
longest  is  the  finest.  These  powders  are 
represented  by  the  letters  F,  FF  and 
FFF,  which  is  the  finest.  Powders  finer 
than  those  mentioned  above  are  known 
as  minute  powders. 
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The  Heat  Treatment  of  Tool  Steel 

By  Warren  S.  Dunlap 


IN  the  average  magazine  article  pur- 
porting to  offer  instruction  to  the 
experimenter,  model  maker  and 
mechanic,  in  the  art  of  treating  the 
various  tools  he  has  to  work  with,  we 
usually  are  able  to  sum  the  instruc- 
tions up  to  the  following:  "Heat  the 
tool  to  a  cherry  red  and  draw  to  a  dark 
purple." 

In  times  long  since  passed,  such  a 
rule  may  have  answered  most  purposes 
for  at  that  time  only  the  ordinary 
straight  carbon  steels  were  used.  Even 
then  it  must  have  been  of  a  doubtful 
value  to  the  mechanic  as  a  reliable  rule 
to  follow;  for  what  looks  like  a  dull 
red  to  one  man  will  appear  to  another 
as  a  dark  yellow  and  so  on.  Another 
factor  having  much  to  do  with  proper 
heat  to  be  applied  is  the  percentage  of 
carbon  contained  in  the  steel. 

It  will  be  patent  then  to  anyone  fa- 
miliar with  the  action  of  heat  on  steel 
that  if  a  piece  containing  1.5  per  cent 
carbon  were  heated  to  the  same  tem- 
perature that  a  piece  containing  .55 
per  cent  would  require,  the  first  piece 
would  be  burnt  and  worthless  as  far 
as  its  cutting  qualities  were  concerned. 
It  necessarily  follows  that  in  order  to 
get  the  best  results  and  the  longest  ser- 
vice from  a  piece  of  tool  steel  it  is  of 
paramount  importance  that  the  carbon 
content  be  ascertained,  and  the  proper 
heat  be  applied,  most  suitable  to  that 
content.  Also,  that  the  tool  be  quenched 
or  plunged  in  the  most  suitable  medium. 
This  will  also  depend  on  the  carbon 
content  of  the  steel,  and  a  suitable  table 
is  given  elsewhere  in  this  article,  show- 
ing the  proper  heat  and  the  proper 
quenching  bath  for  different  types  of 
steel,  including  the  chrome-nickel, 
chrome-vanadium,  and  the  tungsten  (or 
high  speed)  steels. 

However,  the  purpose  of  this  article 
is  to  offer  some  definite  and  reliable 
information  for  practical  work  and  not 
to  go  into  the  intricate  and  technical 
principles  involved.  It  is  a  matter  of 
long  and  persistent  study  and  research 
for  those  interested  in  the  theory  and 
metallurgy  of  steel. 

It  must  not  be  forgotten  that  if  the 
steel  to  be  treated  contains  other  hard- 
ening agents  such  as  chrome,  silicon  or 
tungsten,  we  are  obliged  to  look  at  the 
work  from  a  slightly  different  angle 
and  this  will  be  the  subject  of  a  future 
article. 

In  treating  steel  there  is  no  set  of 
hard  and  fast  rules  by  which  to  be 
governed,  as  the  character  of  work  to 
be  performed,  the  temper  of  the  steel, 
the  kind  of  service  to  lie  used  in,  will 
all  necessitate  different  processes  in 
treating  the  tool.    But,  in  all  cases  it 


must  be  remembered  that  the  steel 
should  be  brought  up  to  the  proper 
heat,  and  should  be  the  same  tempera- 
ture clear  through,  and  not  have  any 
dark  spots.  Plenty  of  time  should  be 
consumed  in  heating,  and  the  instant 
it  reaches  the  proper  temperature  it 
should  be  withdrawn  from  the  fire  and 
plunged  in  the  bath  and  left  there  until 
cold.  If  the  proper  heat  has  been  ap- 
plied there  is  little  or  no  danger  of 
cracking  except  in  very  high  carbon 
steel  and  these  should  be  quenched  in 
oil  which  will  not  cause  breakage. 

In  treating  long  reamers  or  other 
tools,  never  lay  them  in  the  water  or 
oil  length-wise,  but  end-wise  and  as 
quickly  as  possible,  otherwise  it  will 
warp  and  distort  the  tool  so  that  it  will 
be  worthless.   In  fact,  all  tools  should 


the  muffle  furnace  and  protects  the  tool 
from  harm.  In  addition  it  enables  you 
to  see  the  correct  color  of  the  steel. 

If  a  nice  finish  is  desired  on  the 
hardened  tool,  dip  it  in  water  when 
cold,  and  roll  in  powdered  boracic 
acid.  Then  place  in  the  fire  until  it 
has  been  heated  to  about  400°  Fahr., 
take  out  of  fire  and  again  dip  in  the 
acid,  making  sure  every  part  is  covered 
.  by  the  glass-like  film.  Replace  in  the 
fire  and  treat  in  the  regular  manner. 
The  acid  will  fall  off  in  the  quenching 
bath.  The  tool  should  be  of  a  frosted 
silver  color  and  very  nice  looking  when 
this  is  done  properly. 

Below  is  given  the  most  suitable 
steels  to  be  used  for  the  different  classes 
of  tools  and  they  may  be  obtained  from 
any  reliable  steel  manufacturer: 


Name  of 
Tool 

Temper* 

Color  of 
Hardening  Heat 

Quenching 
Bath 

Draw  to 
{Color) 

Chisels   

.60—  .75 

Bright 
Cherry  Red 
(1400  F.) 

Water 

D  rk  Straw 
(480  F.) 

Drills   

.85—1.5 

Dull 
Cherry  Red 
(1350  F.) 

Water** 
Oil 

Pale  Yellow 
(460  F.) 

Reamers,  Taps  . . . 

.    .75—  .90 

Medium 
,    Cherry  Red 

(1375  F.) 

Water** 

Straw  Yellow 
(470  F.) 

.50—  .65 

Red 

(1425  F.) 

Oil 

Dark  Straw 
(480  F.) 

♦Carbon.   **Water  for  low  carbon.   Oil  for  high  carbon. 


be  dipped  in  the  bath  end-wise  whether 
long  or  short. 

If  a  tool  to  be  treated  has  any  holes 
in  it  for  bolts  or  screws,  always  fill 
these  holes  with  fire  clay  or  asbestos 
before  treating  as  breakage  is  almost 
sure  to  follow  if  this  is  not  done,  espe- 
cially in  the  case  of  the  very  high  car- 
bon steels  (most  drill  rod  is  in  this 
class). 

Some  shops  use  tools  made  of  ma- 
chinery steel  (.25  to  .40  C.)  and  put 
them  through  a  case-hardening  process, 
but  this  is  a  doubtful  procedure  and 
the  tools  are  not  as  strong  or  reliable 
as  those  made  from  the  correct  steel. 
However,  case-hardened  steel  has  its 
field  of  usefulness  elsewhere,  aside  from 
the  fine  tool  field,  and  it  justifies  itself 
there. 

Last,  but  not  least,  never  place  a 
piece  of  fine  steel  in  a  coal  or  coke 
fire  so  that  it  comes  in  contact  with  the 
fuel.  If  you  do,  it  will  be  ruined  as 
the  thin  edges  will  be  blistered  and 
burnt  and  there  will,  in  all  probability, 
be  a  soft  skin  of  de-carbonized  steel 
formed  on  the  surface.  Always  lay  a 
piece  of  pipe  in  the  fire  and  the  tool 
in  the  pipe.    This  gives  the  effect  of 


If  the  steel  contains  chrome  or  sili- 
con, it  will  need  a  somewhat  lower 
hardening  heat  than  those  given  above, 
about  2  per  cent,  but  the  draw  will  be 
the  same.  If  it  is  a  vanadium  or 
nickel  steel  the  heat  should  be  raised 
about  3  per  cent,  and  draw  the  same. 

If  it  is  desirod  to  treat  tungsten  or 
high  speed  steel,  the  proper  method  is 
to  pre-heat  the  tool  to  a  bright  red 
(1500  Fahr.)  then  bring  to  a  white 
heat  quickly.  (1975  -  2100  Fahr.) 
quenching  in  oil  until. cold;  next  re- 
place in  the  fire  and  bring  up  to  a  very 
dull  red  (900  Fahr.)  and  allow  tool  to 
cool  off  in  the  open  air.  This  makes 
a  very  hard,  tough  tool  with  unexcelled 
cutting  qualities,  and  while  the  better 
grades  of  high  speed  steel  cost  from 
five  to  ten  times  more  than  carbon  steel 
it  is  more  economic  il  for  some  classes 
of  work,  as  a  properly  treated  tool  made 
of  it  will  hold  an  edge  when  smoking 
hot  and  is  capable  of  doing  a  tremen- 
dous amount  of  work. 

In  the  case  of  a  tap  or  hand  reamer 
it  would  be  folly  to  make  them  of  this 
material  as  one  could  not  commence  to 
operate  the  mat  anywhere  near  an 
efficient  speed  by  hand.  But  where  a 
{Continued  on  page  421) 
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Makeshift  Crankshaft  Repairs  for 
Obsolete  Engines 


WHEN  the  crankshaft  of  an  auto- 
mobile engine  breaks,  the  best 
method  of  repair  is  to  replace  the  injured 
member  with  a  new  one,  as  most  repairs 
are  very  costly  and  not  at  all  certain. 
Sometimes  the  car  is  an  old  model  no 
longer  manufactured  or  it  may  be  a 
foreign  car  for  which  repairs  would  be 
difficult  to  obtain.  The  oxy-acetylene 
or  thermit  welding  methods  may  be 
used  for  repairing,  or  the  crankshaft 
may  be  made  to  serve  for  a  time  by  a 
mechanical  repair. 

The  four  throw  crankshaft  is  shown 
at  A,  Fig  1,  has  broken  in  one  of  the 


Before  assembling  the  crank  webs 
are  heated  to  enlarge  the  holes  some- 
what and  the  cool  pin  is  drawn  in  place 
by  the  special  fixture  shown  at  D,  Fig. 
1.  The  construction  of  the  fixture  is 
clearly  outlined  at  E,  Fig.  1.  It  con- 
sists of  two  forcing  plates  drawn  to- 
gether by  substantial  bolts.  After  the 
crank  webs  are  forced  in  place  against 
the  shouldered  portions  of  the  new 
crank  journal  and  allowed  to  cool,  as  a 
further  precaution ;  holes  can  be  drilled 
through  the  web  and  pin-reamed  for 
taper  pins,  which  are  driven  in  and 
headed  over.   The  keys  insure  that  the 


SQUARING  THE  CIRCLE 
By  Prof.  T.  O'Connor  Sloane 

THERE  are  certain  problems 
which  in  past  ages  have  occupied 
a  peculiar  position  in  science. 
For  many  generations  finding  the  longi- 
tude at  sea  was  an  unsolved  problem. 
The  sextant,  or  rather  its  predecessors, 
the  old  wooden  and  ivory  quadrant,  the 
astrolabe  and  other  crude  instruments 
enabled  the  approximation  of  the  lati- 
tude to  be  obtained,  but  not  the  longi- 
tude. At  last  the  problem  was  solved 
by  no  new  scientific  discovery  or  mathe- 
matical calculation,  but  simply  by  the 
production  »f  a  clock  which  would 
either  keep  time,  which  it  rarely  does, 
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Fig.  1.  Showing  steps  in  turning  off  broken  main  journal  pin  and  replacing  with  new  main  journal  shaft 


main  journals.  The  first  step  is  to 
turn  off  the  broken  parts  flush  to  the 
crank  webs  in  a  lathe.  To  prevent 
springing  of  the  shaft  under  the  tool 
cut,  blocking  may  be  clamped  between 
the,  webs  as  shown  at  A,  Fig.  2.  The 
end  of  the  shaft  is  gripped  in  a  chuck, 
or  centers  are  used  and  the  shaft  steady 
rested  and  turned  by  a  dog,  whichever 
method  is  considered  preferable  by  the 
mechanic  doing  the  work.  Holes  are 
then  drilled  in  the  webs  as  shown  at  B, 
Fig.  1,  and  two  keyways  are  cut  in,  90 
degrees  apart.  The  hole  should  be 
about  Y\  the  diameter  of  the  new  jour- 
nal piece  which  is  turned  from  a  piece 
of  50  carbon  steel  or  special  chrome- 
vanadium  alloy  steel  if  available.  The 
piece  is  shown  at  C,  Fig.  1.  The  di- 
mension E  conforms  to  the  length  of 
the  bearing;  the  turned  down  portions 
G  are  as  long  as  the  web  is  thick.  The 
diameter  F  should  be  about  .002  in. 
larger  than  the  hole  in  the  web  so  it 
will  be  a  force  fit.  Keyways  are  cut 
in  the  ends  of  the  pin  to  correspond  to 
those  cut  in  the  crank  webs  and  keys 
are  carefully  fitted. 


webs  will  not  turn  relative  to  the  jour- 
nal, the  taper  pins  insure  against 
spreading,  though  if  the  force  fit  is 
properly  made,  this  is  a  remote  con- 
tingency. 

The  built-up  crankshafts  of  some  en- 
gines, notably  those  used  on  motorcycles 
employ  the  method  of  crankpin  reten- 
tion shown  at  B,  Fig.  2.  The  holes  in 
the  webs  may  be  reamed  tapering  and 
the  replacement  pin  machined  to  fit.  In 
this  case,  nuts  on  the  pin  itself  may  be 
used  to  keep  the  crankshaft  parts  in 
place.  The  nuts  must  be  thin  enough 
so  as  not  to  interfere  with  any  parts 
as  the  crankshaft  revolves.  If  the  break 
comes  in  the  rear  main  journal,  as  at 
C,  Fig.  2,  the  repair  is  made  in  a  sim- 
ilar manner.  In  this  case  the  part  for 
replacement  may  be  shouldered  or 
tapered  and  drawn  firmly  into  the  hole 
in  the  crank  web  by  a  clamp  nut,  care 
being  taken  to  key  it  in  a  positive  man- 
ner. If  autogenous  welding  apparatus 
is  available,  the  most  satisfactory  and 
really  permanent  repairs  may  be  made 
by  this  method. 


or  which  would  run  day  in  and  day  out 
with  a  uniform  rate  of  error. 

Lunars,  as  observations  of  the  moon 
for  longitude  are  termed,  had  a  certain 
vogue,  but  their  complication  and  the 
fact  that  small  instrumental  or  observa- 
tional errors  were  greatly  magnified  in 
the  final  result,  have  caused  their  gen- 
eral abandonment. 

What  the  future  of  wireless  teleg- 
raphy has  in  store  for  the  navigation 
of  ships  is  open  to  conjecture.  There 
is  every  reason  to  believe  that  it  may 
take  the  problem  of  the  longitude  to  a 
great  extent  out  of  the  clockmaker's 
hands  and  give  it  to  the  electrician.  It 
is  fascinating  to  think  of  what  radio- 
telegraphy  may  have  in  store  for  the 
sea  navigator  as  well  as  for  the  aero- 
plane pilot. 

One  of  the  most  famous  of  the  un- 
solved problems  of  the  world  is  the 
squaring  of  the  circle.  This  means  a 
method  of  finding  the  side  of  a  square 
whose  area  will  be  equal  to  that  of  a 
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circle  of  a  given  diameter.  This  re- 
solves itself  into  finding  the  ratio  be- 
tween the  diameter  and  circumference. 
One  of  the  lessons  of  childhood  touches 
on  this  ratio.  How  many  of  us  have 
been  taught  that  three  times  across  the 
circle  is  once  around  it,  which  would 
be  a  very  valuable  and  interesting  fig- 
ure except  that  it  isn't  so. 

The  factor  by  which  the  diameter  is 
multiplied  is  symbolized  or  .designated 
by  the  Greek  letter  *,  pronounced  pi; 
it  is  supposed  to  be  the  initial  of  "peri- 
phery." The  efforts  to  find  it  go  back 


small.  The  reader  can  cipher  it  out,  if 
he  is  so  disposed. 

It  is  said  that  Metius  distinguished 
himself  by  evolving  his  fraction  355/ 
113  to  surpass  a  rival,  Simon  Van 
Eyck.  The  error  comes  in  the  7th  deci- 
mal place;  the  comparison  below  shows 
the  astonishing  approximation  by  so 
simple  a  fraction : 

Metius's  factor  355/113  3.1415928 
True  value  of  k  3.141592+ 
The  value  of  k  can  never  be  fully 
determined  as  it  involves  an  endless 
decimal  which  can  be  extended  as  far 


type,  and  the  alternations  in  railway 
and  motor  costs  have  greatly  improved 
the  relative  position  of  the  automobile. 
The  author  of  an  article  in  Canadian 
Machinery  describes  a  standard  omni- 
bus for  twenty  passengers  set  on  a 
flanged  wheel  chassis.  Two  of  these 
motor-buses  are  running  on  a  standard 
gauge  railway  15  miles  long.  A  three- 
times-a-day  service  used  to  be  main- 
tained with  a  steam  propelled  mixed 
train,  now  the  service  has  been  in- 
creased with  a  greatly  reduced  staff. 
On  another  system  two  cars  have 
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Fig.  2.  Method  of  supporting  damaged  crankshaft  m  lathe  for  turning  off  broken  mam  bearing  shaft  shown  at  A.   Built-up  crankshaft 

construction  at  B 


thousands  of  years.  Archimedes,  before 
the  Christian  era,  put  it  between  3  1/7 
and  3  10/71.  'The  first  of  these  is  a 
little  over  the  mark  about  13/30,000  too 
big.  The  second  one  is  too  small  by 
about  half  the  same  error,  so  by  averag- 
ing them  a  reasonably  close  approxima- 
tion would  have  resulted. 

Another  of  the  old-time  factors  was 
the  square  root  of  10  y/10,  which  is 
worse.  The  Arabians  attribute  this  ap- 
proximation to  the  Hindus,  so  it  is  fair 
to  say  that  it  goes  back  into  remote 
antiquity.  If  you  want  a  square  root  for 
a  factor  try  V9.87 — this  is  quite  close. 
The  Chinese  #c  is  3  7/50,  about  as  bad 
as  the  Hindu  factor.  Copernicus,  a  few 
hundred  years  ago,  put  it  at  3  17/120, 
which  is  a  very  good  approximation, 
whose  error  is  about  17/300,000. 

It  was  at  the  end  of  the  16th  century 
that  a  Netherland  mathematician,  Peter 
Metius,  evolved  the  fraction  355/113, 
which  is  extremely  close  to  the  mark — 
so  close  that  its  use  is  to  be  highly 
recommended  for  those  who  prefer  vul- 
gar fractions  to  decimals.  It  is  com- 
puted that  the  error  for  a  circle  of  100 
feet  diameter  would  be  less  than  1/12 
inch  of  the  circumference;  the  error  by 
Archimedes  figures  would  be  between 
one  and  two  inches.  A  later  mathemati- 
cian, Ludolf  Van  Ceulen,  calculated  the 
value  of  k  to  35  places  of  decimals  and 
in  his  honor  the  Germans  call  k  the 
"Ludolfian  number."  The  error  with 
35  places  of  decimals  is  inconceivably 


as  desired  without  ever  reaching  an  end. 
For  practical  use  3  1/7  or  22/7  is  fre- 
quently close  enough — 355/113  is  close 
enough  for  anything  short  of  astronomi- 
cal dimensions.  It  would  give  the 
moon's  orbit  within  about  200  yards  if 
it  were  a  circle.  A  very  usual  decimal 
is  3.1416.  This  is  less  than  1/30,000 
wrong  and  is  applicable  to  about  all 
mechanical  calculations  of  the  more 
exact  kind.  Never  use  the  factor  3 — it  is 
too  far  off  the  mark. 

If  you  like  to  use  percentages  multi- 
ply the  diameter  by  3  and  add  to  the 
result  4.7%.  This  is  fairly  close.  A 
circle  1  foot  in  diameter  would  measure 
approximately  3  feet  + 3X4.7%  or 
3.141  feet  in  circumference  by  this 
method.  This  is  closer  to  the  truth  than 
the  22/7  factor  would  give  it. 


been  coupled  together  at  the  back  to 
obviate  the  necessity  of  turning  round 
at  the  end  of  the  journey.  In  this  way 
one  car  is  alternately  the  engine  car 
and  the  trailer,  and  the  speed  between 
stations  is  40  miles  per  hour.  A  very 
slow  and  inefficient  service  has  thus 
been  converted  into  an  excellent  one. 

A  third  type  of  rail  motor-car  is 
driven  off  the  track  at  the  terminus  and 
turned  like  an  ordinary  motor-bus,  this 
being  preferably  on  a  square  paved  with 
stone,  to  prevent  damage  to  the  road 
from  the  wheels.  The  rail  car  is  then 
driven  on  to  the  rails  again.  These 
methods  of  eliminating  the  expense  of 
turntables  or  similar  devices  have 
proved  expeditious  and  satisfactory. 


MOTOR  CARS  FOR  RAILROADS 

THE  use  of  motor  cars  in  connec- 
tion with  railway  transporation 
has  developed  very  slowly.  Of  the  vari- 
ous disadvantages  which  kept  the  in- 
ternal combustion  engine  off  the  rail- 
ways, the  chief  were  the  limited  effi- 
cient speed  range  of  the  engine  itself, 
the  absence  of  a  satisfactory  means  of 
building  up  a  train  speed  from  a  dead 
stop,  and  the  high  cost  of  operation 
and  maintenance. 

During  recent  years,  however,  war 
conditions  have  greatly  improved  the 
standard  and  efficiency  of  motor  ve- 
hicles of  the  motor  omnibus  and  truck 


The  'scarcity  of  tin  during  the  war  has 
had  the  effect  of  drawing  attention  to  cad- 
mium as  a  substitute  in  the  making  of  sol- 
der. 20,000  tons  of  tin  are  needed  annually 
for  this  purpose  in  the  United  States.  It 
is  believed  that  600  tons  of  cadmium  could 
be  recovered  from  the  dust  of  zinc  smelters 
alone,  instead  of  the  trivial  amount,  100  tons, 
now  recovered  annually.  Germany  is  sup- 
posed to  have  used  the  comparatively  rare 
metal  for  this  purpose  during  her  blockade 
early  in  the  war.  One  pound  of  cadmium 
goes  as  far  as  three  to  five  pounds  of  tin  in 
the  manufacture  of  solder. 


Another  odd  instance  of  the  killing  of 
germs  is  to  the  effect  that  lemon  juice, 
vinegar,  white  wine  or  alcohol  have  the 
power  of  killing  in  five  seconds  the  coli 
bacilli  in  the  oyster  to  the  extent  of  40% 
to  80%  of  the  organisms  present.  The  epi- 
cure in  flavoring  his  oysters  kills  the  germs. 
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Building  A  Two-Passenger  Seaplane 


Control  Elements 
Part  7 

THERE  are  three  kinds  of  stabil- 
ity necessary  to  consider  in  the 
design  of  an  airplane.  Dynamic 
stability,  that  which  maintains  the 
equilibrium  of  the  airplane  in  flight. 
Static  balance  which  is  necessary  to 
manipulate  the  machine  from  its  posi- 
tion at  rest  to  its  flying  speed  and  vice 
versa.  To  the  layman  this  is  perhaps 
overlooked  but  to  the  pilot  it  is  an  es- 
sential that  constitutes  the  greatest 
flying  problem.  Its  influence  is  de- 
cidedly felt  when  adverse  conditions 
arise,  that  is,  in  maneuvering  over  the 
ground  and  when  accelerating  to  take 
off  and  in  landing,  especially  in  forced 
landings.  Aside  of  the  very  rare  acci- 
dents in  the  air  such  as  fire,  failure  of 
over-stressed  parts  and  those  due  to 
combat,  the  only  real  problem  is  that 
of  landing.  This  will  be  explained  in 
the  last  article  of  the  series. 

The  static  balance  has  been  care- 
fully considered  in  the  design  of  this 
airplane  in  that  the  pontoons  have  been 
lengthened  and  are  more  than  100  per 
cent,  over  capacity  for  flotation.  The 
wheel  landing  gear  has  been  strength- 
ened and  placed  well  forward  of  the 
center  of  gravity  to  prevent  nosing  over. 
Inherent  stability  is  that  which  tends 
to  balance  the  machine  automatically 
as  is  to  be  explained  in  a  later  article. 
Of  course  inherent,  static,  and  dynamic 
balance  operates  on  the  X-Y-  and  Z 
axis  as  depicted  graphically  in  the 
fuselage  diagram  in  the  January  edi- 
tion of  this  magazine  and  in  figure  5 
of  this  issue.  A  study  of  the  diagram 
in  figure  5  will  show  that  these,  singly 
or  some  combination  of  them,  constitute 
all  the  movements  of  any  body  in  the 
three  dimensions.  It  is  a  movement  on 
one  axis,  more  often  a  combination  of 
two  and  frequently  on  all  three  axis 
that  requires  immediate  adjustment  or 
manipulation  of  controls  when  doing 
the  so-called  "stunts." 

The  movement  on  the  X  axis  is  called 
Rolling  and  is  similar  to  a  ship  in  a 
side  sea.  This  is  known  as  Lateral 
Stability.  On  the  X  axis  it  is  called 
"Pitching"  as  it  nautically  and  aero- 
nautically  is  known  as  Longitudinal  or 
Fore  and  Aft  Stability,  controlled  by 
the  elevators.  The  motion  about  the 
Z  axis  is  called  Yawing  and  is  known 
as  the  Directional  Stability  attended  to 
by  the  rudder.  The  Lateral  Stability 
is  controlled  by  the  ailerons,  as  shown 
in  Fig.  1,  which  are  actuated  by  a 
5/32nds  of  an  inch  cable  easily  traced 
and  clearly  denned  in  illustration.  All 


By  Charles  E.  Muller 

Consulting  Aeronautical  Engineer 

control  cables  are  usually  in  duplicate 
for  a  very  high  safety  factor  which  is 
required  by  the  government.  However, 
it  is  not  considered  necessary  in  this 
machine  as  the  single  cables  are  suffi- 
ciently over-size.  All  control  wires  are 
always  kept  taut,  i.e.,  one  wire  takes  up 
the  stresses  applied  while  the  compen- 
sating wire  is  played  out  in  such  a 
manner  that  as  little  slack  as  possible 
is  permitted. 

Caution  must  be  observed  that  no 
control  wires  are  ever  tensioned  highly 
enough  to  cause  a  binding  tendency, 
especially  of  the  ailerons.  In  the  early 
days,   the   Farman   type  had  large 


tails  of  this  hom  appear  in  plate  4, 
Fig.  21.)  A  turn-buckle  is  placed  in 
this  cable  between  the  pulley  on  seat 
sills  and  the  outer  wing  section  approx- 
imately a  foot  from  fuselage  covering. 

The  upper  and  lower  horns  are 
bolted  through  blocking  attached  to  the 
framework  supported  by  brass  or  tin 
strap  bindings  well  braded  with  es- 
cutcheon pins  by  4  3/16"  steel  bolts  as 
shown  in  Figs.  7  and  8,  plate  10.  They 
are  braced  by  3  No.  12  hard-drawn- 
wires,  as  shown.  ■  These  are  anchored 
to  the  trailing  edges  where  they  are 
braced  by  ribs  that  act  as  compression 
members.    A  study  of  the  components 
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ailerons  on  top  and  lower  wings  con- 
nected together  only  on  the  respective 
sides.  They  were  held  horizontally  by 
air  pressure  during  flight,  actuated  by 
units  independent  of  the  opposite  side 
acting  as  lifting  surfaces  only.  In 
modern  practice  they  are  compensating 
while  one  side  lifts  the  opposite  side  is 
depressed.  Tracing  the  aileron  cable 
from  the  Joy  Stick  quadrant  Fig.  2, 
on  through  the  pulleys  on  the  seat 
sills,  thence  to  the  under  pulley  attached 
to  the  main  wing  bar  in  the  outer  wing 
section  on  to  the  lower  aileron  pylon 
shown  at  Fig.  8,  plate  10.    (The  de- 


in  plate  1 1  with  instructions  for  mak- 
ing wire  terminals  should  suffice  for  all 
wire  work  required.  You  will  observe 
that  all  control  cable  terminals  are 
attached  to  shackles.  All  other  wires 
are  attached  to  small  anchorage  plates, 
shackles  and  fitting  lugs.  The  wire 
connecting  the  overhead  aileron  pylons 
is.  called  the  compensating  wire.  It 
should  have  a  turnbuckle  near  its  center 
for  adjustment  and  for  convenience  in 
disassembling  the  machine. 

The  Joy  Stick  actuates  the  ailerons 
by  a  side-wise  motion  and  the  elevators 
by  a  fore  and  aft  motion.    If  the  Joy 
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Stick  be  considered  as  rigidly  fixed,  one 
may  liken  the  stick  as  an  integral  bar, 
pushing  it  in  the  direction  in  which  he 
wishes  the  machine  to  go.  Pushing  for- 
ward to  descend,  pulling  backward  to 
ascend,  to  the  right  to  lower  the  wing 
on  that  side,  etc.,  remembering  the  ma- 
chine normally  pivots  on  the  axis  as 
shown  in  Fig.  5,  plate  10. 

The  rudder,  however,  is  directly  op- 
posite in  its  movement;  you  push  the 
bar  on  the  side  to  which  you  wish  to 
turn.  This  is  just  opposite  to  the  bob- 
sled, as  you  may  readily  see  in  Fig.  4. 
The  reason  this  is  done  is  to  obviate 
the  need  of  crossing  the  wires.  How- 
ever, it  is  optional,  one  may  cross  the 
wires  and  the  same  relative  motion  may 
be  applied  to  the  rudder  that  applies  to 
the  Stick.  The  mastering  of  these 
movements  are  absolutely  necessary  be- 
fore flight  is  attempted.  It  is  usually 
acquired  by  the  student  holding  the  Joy 
Stick  lightly  while  the  pilot  maneu- 
vers the  machine  in  dual  control  types. 

Later  the  rudder  bar  is  likewise 
learned,  then  combinations  are  tried  as 
frequently  and  instinctively,  some  com- 
bination of  all  three  are  required  to  be 
executed  almost  instantaneously,  espe- 
cially during  gusty  weather  when  near 
the  ground.  This  will  be  explained 
thoroughly  in  the  last  article  of  this 
series.  I  shall  try  to  convince  the 
readers  that  there  is  absolutely  nothing 
in  flying  that  a  normal  man  or  woman 
with  steady  nerves,  machine  and 
weather  right,  may  not  acquire. 

The  Joy  Stick  may  be  made  of  a 
straight  grained  piece  of  reliable  hic- 
kory, white  oak  or  ash,  \%"  at  the  butt, 
which  must  be  bolted  in  the  socket, 
lapering  to  about  1  inch  with  a  knob 
at  the  top  or  rubber  taped.  A  piece  of 
V/z"  tubing  with  a  hardwood  core  may 
be  used.  The  fittings  shown  in  Fig.  2, 
plate  10,  quadrant  bearings,  yoke 
sockets,  etc.,  may  be  aluminum  castings 
or  built-up  steel  fittings,  as  the  builder 
wishes. 

Wiring 

Aviation  cable  is  used  where  there  is 
excessive  vibration  or  wear  over  the 
pulleys,  principally  because  of  the 
warning  it  gives  by  broken  strands  if 
over-stressed.  Vigilant  inspection  should 
be  given  as  instructed  later.  Hard 
drawn  wire  may  be  cracked  or  badly 
stretched  without  detection,  so  there- 
fore are  not  used  for  the  more  important 
wires  such  as  lift  wires.  It  is  recom- 
mended that  the  four  main  wing  lift 
wires  be  3/16"  cable,  approximately 
4,200  pounds  tensile  strength,  for  a 
safety  factor  of  10  or  on  double  wires 
20.  The  landing  cables  will  be  ample 
if  of  %"  diameter,  approximately  2,000 
pounds.  The  landing  gear  cables  should 
be  7/32"  cables.  The  stagger  wires 
may  be  of  No.  12  hard-drawn  wire 
Turn-buckles  are  recommended  for  all 
wire  to  make  the  necessary  adjustment 
required  after  hard  landings. 


A  close  study  of  Fig.  6  will  show 
how  the  wire  and  cable  terminals  a*e 
made.  The  cables  are  spliced  and  sol- 
dered as  shown  or  turned  back  to  at 
least  12  diameters  of  the  cable  over  a 
thimble  and  wound  with  soft  steel  wire, 
then  soldered.  Sometimes  the  loop, 
which  must  be  ample,  is  wound  with  a 
copper  wire  serving  in  lieu  of  the 
thimbles. 

The  hard  wire  is  looped  over  a  pin 
or  bolt  three  or  four  times  the  wire 
diameter  with  a  bend  free  from  any 
kink  with  sufficient  length  to  take  hold 
of  the  end  to  bend  back  over  the  coil, 
Fig.  6.  The  surplus  may  be  easily 
snapped  off  by  filing  a  nick  in  it  and 
then  flexing  it.  The  coil  must  be  of 
hard  drawn  wire  tightly  and  closely 
wound  at  least  ten  times.  The  loop  is 
then  dipped  in  soldering  paste  (acid  is 
tabooed  by  experts),  then  in  a  pot  of 
molten  solder. 

It  is  urgently  recommended  that  sev- 
eral of  these  terminals  be  made  for 
practice  before  attempting  to  cut  the 
wires  to  length.  A  certain  allowance 
must  be  known  before  it  is  safe  to  cut 
the  wires  to  length.  Make  up  the 
largest  ones  first,  as,  if  there  is  any 
discrepancy  or  error,  they  will  make 
the  shorter  ones  by  cutting  to  the  re- 
quired length. 

A  very  easily  and  satisfactory  made 
loop  is  accomplished  by  placing  a  fer- 
rule sawed  from  a  piece  of  copper  tub- 
ing (16  gauge)  whose  diameter  will 
permit  its  being  flattened  to  an  oval 
that  will  just  admit  the  wire  and  the 
turned-back  end.  The  same  dimen- 
sions and  method  is  shown  in  Fig.  6 
(hard  drawn  loops)  will  suffice.  This 
method  is  now  nearly  obsolete  and  not 
recommended.  A  cheap  substitute  for 
a  tum-buckle  will  be  diagrammatically 
explained  next  issue. 

The  framework  of  the  control  mem- 
bers, shown  on  plate  11,  are  of  the 
general  standard  type  and  sufficiently 
clear  to  guide  one  in  the  designing  of 
these  components  for  the  Seaplane. 
The  rudder  of  the  Seaplane  is  a  bal- 
anced one.  The  general  construction  is 
the  same  as  shown  with  the  exception 
that  the  top  trailing  edge  does  not  stop 
at  the  rudder  post,  but  continues  to 
form  the  section  that  is  usually  occu- 
pied by  the  vertical  stabilizer  or  fin. 
This  fin  is  located  underneath  the 
fuselage  and  is  rigidly  braced  to  form 
a  solid  anchorage  for  the  lower  rudder 
hinge.  These  hinges  may  be  made  of 
16-gauge  sheet  brass  similar  to  that 
shown  on  plate  11,  and  the  same  con- 
struction may  be  used  for  elevators  and 
ailerons. 


INFLUENCE  OF  AVIATION  ON 
ENGINE  DESIGN 

Experience  gained  in  connection  with 
aircraft  engines  will  have  an  important 
influence  on  future  automobile  engine 
design,  writes  Charles  Faroux  in  La 
Vie  Automobile.  "I  am  convinced," 
he  says,  "that  we  shall  see  the  overhead 
camshaft  type  of  engine  become  popu- 
lar on  the  regular  touring  car,  as  well 
as  on  the  speedster.  This  arrange- 
ment of  the  valves  is  the  most  rational 
from  every  point  of  view,  and  the  ob- 
jections which  could  be  raised  against 
it  at  the  start  are  no  longer  valid.  There 
are  some  very  nice  constructions,  and 
some  of  these  have  already  been  de- 
scribed. Hemispherical  combustion 
chambers  also  have  a  great  future  be- 
fore them,  and  are  destined  to  become 
the  standard  construction. 

"The  remarkable  increase  in  mean 
effective  pressure  will  also  become  evi- 
dent in  touring  vehicle  motors,  and  the 
specific  output  will  increase  proportion- 
ally. In  the  approaching  races,  we  will 
see  the  output  of  30  h.p.  per  liter  (61 
cu.  in.),  where  we  left  off  in  1914,  im- 
proved upon,  as  well  as  speeds  of  3,000 
r.p.m.  Touring  vehicle  motors  will  fol- 
low the  same  ascending  path,  and  will 
exceed  20  h.p.  per  liter." 

SIMPLE  COPPERING  METHOD 

When  clean  iron  or  steel  is  dipped 
into  any  copper  solution  that  is  neutral 
or  acid,  the  copper  is  deposited  upon 
the  surface  by  simple  substitution.  The 
iron  dissolves  and  the  copper  takes  its 
place.  This  fact  has  long  been  known 
and  this  method  preceded  that  of  elec- 
tro-deposition by  many  years.  Use  is 
made  of  this  property  to  coat  small  iron 
and  steel  goods  with  copper  and  it  is 
still  employed  for  the  cheapest  classes 
of  hardware  which  will  not  admit,  be- 
cause of  cost  considerations,  of  electro- 
plating with  copper  in  the  usual  man- 
ner. Large  amounts  of  iron  and  steel 
wire  are  coppered  in  this  way  and  near- 
ly everyone  is  familiar  with  the  well- 
known  coppered  steel  rods  and  wire  so 
extensively  used.  While  the  amount  of 
copper  on  the  surface  is  very  small, 
it  acts  beneficially  in  protecting  the  steel 
against  rust,  and  for  this  purpose  it  is 
the  cheapest  process  that  can  be  used. 
A  very  general  use  is  in  machine  shops 
where  steel  and  iron  surfaces  are  cop- 
pered with  a  simple  "bluestone"  solu- 
tion to  provide  a  surface  on  which  di- 
mension lines,  circles,  etc.,  as  a  guide 
for  machining  are  easily  scribed. 


At  Fort  Worth,  Texas,  there  is  being  estab- 
lished a  new  helium  plant  to  extract  the  gas 
from  natural  gas.  The  latter  is  to  be  piped 
ninety-six  miles,  and  the  pipe-line  is  to  have 
a  capacity  of  forty  to  fifty  thousand  cubic 
feet  a  day. 


A  receipt  for  liquid  glue  gives  500  parts 
of  glue,  400  parts  of  water,  and  100  parts 
of  resorcine  or  though  not  so  good  of  phenol, 
if  the  former  is  not  to  be  had.  The  usual 
system  of  making  liquid  glue  by  the  use  of 
strong  acids  is  in  many  cases  objectionable. 
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INSTRUMENT  TO  AID  IN 
AIRPLANE  CONTROL 

A COMBINATION  recording  in- 
strument to  aid  the  pilot  in  navi- 
gating aircraft  under  conditions  that 
are  not  favorable  to  ordinary  observa- 
tions owing  to  lack  of  a  horizon  such  as 
in  clouds  and  darkness  or  when  caught 
in  a  fog,  has  been  developed  in  Ger- 
many. All  three  motions,  climbing, 
turning  and  banking  may  be  indicated 
simultaneously  on  a  single  dial.  To 
ascertain  if  the  airplane  is  banking  or 
climbing  when  it  is  difficult  to  see  the 
earth,  a  pendulum  and  a  level  are  used. 
A  miniature  reproduction  of  the  air- 
plane is  rigidly  connected  to  the  fuse- 
lage and  is  visible  in  the  dial  of  the  in- 
dicator, the  amount  of  climb  or  bank 
being  easily  seen  at  a  glance.  For  de- 
termining whether  or  not  the  machine 
is  turning  the  use  of  the  gyroscope  is 
introduced. 

A  level,  designed  to  show  very  small 
inclinations  of  the  axis  of  the  machine 
to  the  horizontal,  consists  of  a  fluid  in 
an  endless  tube.  The  pendulum  oscil- 
lations are  damped  in  glycerine.  The 
gyroscope  frame  is  restrained  so  it 
moves  about  one  axis  only,  at  right 
angles  to  the  axis  (horizontal  in  nor- 
mal flight)  of  the  gyroscope,  and  par- 
allel to  the  direction  of  the  motion  of 
the  machine.  Even  this  freedom  is  re- 
stricted, the  motion  being  controlled  by 
springs.  A  pointer  attached  to  the 
frame  passes  over  a  scale  to  the  "pic- 
ture" of  the  airplane  on  the  dial,  and 
shows  at  a  glance  the  angle  of  bank. 
The  instrument  is  staed  to  be  reliable 
in  action. 


Making  Cable  and  Hard  Wire  Terminals 

By  Machinery 


SMALL  FARMAN  MONOPLANE 

THE  Farman  "Mosquito"— a  di- 
minutive single-seater  monoplane, 
equipped  with  a  two-cylinder  engine  of 
about  20  horse-power  is  announced  by 
that  prominent  French  maker  as  a  type 
of  single  seat  sport  machine  that  will 
supply  a  popular  demand.  It  is  small 
enough  to  be  stored  in  the  average  gar- 
age and  its  upkeep  should  be  a  simple 
matter,  because  of  the  simplicity  of  its 
construction.  It  is  said  to  make  a  speed 
of  about  65  miles  an  hour  and  land  to 
at  a  speed  of  about  25  to  30,  so  that  it 
can  start  or  land  on  an  ordinary  road, 
if  necessary.  In  flight,  however,  such 
small  planes  do  not  possess  the  stability 
of  the  larger  machines.  It  pitches  and 
swerves  from  side  to  side,  which  would 
seem  to  indicate  that  the  pilot  must  be 
constantly  on  the  alert  to  avoid  acci- 
dents.   

The  sinking  of  a  well,  twelve  miles  deep, 
for  purposes  of  scientific  investigations  and 
for  determining  the  constitution  of  the 
earth's  crust,  was  advocated  at  the  last  meet- 
ing of  the  British  Association  for  the  Ad- 
vancement of  Science.  A  period  of  eighty- 
five  years  and  the  expenditure  of  five  million 
pounds  was  estimated  for  the  carrying  out 
of  the  investigation. 


ONE  of  the  most  difficult  obsta- 
cles to  overcome  in  aeronautics 
has  been  the  making  of  secure 
terminals  on  cables.  A  plane  up  in  the 
air  with  the  engine  gone  dead  is  in  dan- 
ger only  to  the  extent  of  choice  of  land- 
ing. To  be  in  the  air  with  broken  cable 
terminals  is  fatal,  as  control  of  the 
plane  is  impossible  under  such  condi- 


Fig.  1.   Work  turned  out  by  the  Edstrom  machine 


tion. 

To  serve  terminals  by  hand,  a  verv 
soft  wire,  of  low  tensile  strength,  must 
be  used — copper  wire  is  used  in  most 
cases — to  enable  the  wrapping  to  be 
done  by  hand.  This 
wire,  when  used  under 
full  tensile  strength, 
falls  short  of  a  strong 
terminal,  as  is  clearly 
illustrated  by  test,  Se- 
rial No.  646,  taken  at 
McCook  Field,  Day- 
ton, where  it  was 
shown  that  cables 
served  with  copper 
wire  stood  71  percent, 
against  100  per  cent 
when  served  by  special 
strength  wire,  both 
samples  being  made 
on  the  Edstrom  ma- 
chine. This,  again, 
comparing  with  32 
per  cent,  being  the 
best  test  on  hand- 
served  terminals, 
clearly  shows  the  dif- 
ference between  hand 
work  and  machine, 
soft  wire  and  a  strong, 
springy  wire  that  cannot  be  handled  by 
hand. 

The  illustration  at  Fig.  2  clearly 
shows  how  tension  is  obtained  by  the 
Edstrom  machine.  First  the  spool  is 
tensioned  with  lock-nut  and  spring,  the 
wire  then  is  dragged  around  the  sta- 
tionary drum,  giving  it  the  most  uni- 
form tension  possible.  By  tightening  the 


lock-nut,  tension  can  be  had  that  will 
break  the  strongest  wire  made,  and 
what  makes  it  possible  to  drag  the  wire 
to  this  high  degree  is,  as  will  also  be 
noticed  in  illustration  Fig.  2,  the  con- 
tinual wrapping  up  against  the  right- 
hand  chuck,  which  is  geared  to  work 
back  just  fast  enough  to  permit  the  new 
turn  room  between  the  chuck  and  the 
last  turn. 

To  save  time, 
as  well  as  im- 
prove the  work, 
the  company  also 
has  a  machine 
to  automatically 
clamp  a  metal 
flange  on  the  ca- 
ble, to  keep  it 
from  flaring  when 
cut;  also  a  ma- 
chine for  cutting 
the  cable,  shown 
at  the  top,  in  Il- 
lustration No.  1. 
To  do  away  with 
the  expense  of 
ferrule  and  sol- 
dering for  hard  wire,  also  greatly  re- 
ducing the  weight  and  cost,  a  machine 
has  been  built  to  turn  out  work,  as 
shown  at  the  bottom,  in  Fig.  1.  Added 
to  these,  a  test  machine  makes  it  a  full 


Fig.  2. 


How  cable  wrapping  machine  serves  cable  ends  with 
wire  under  tension 


and  complete  set  of  wire  serving  ma- 
chine. 

The  value  of  machine-made  wraps 
to  the  aircraft  is  the  fact  that  safer  and 
better  looking  work  is  turned  out,  at  a 
much  lower  cost  of  production,  and,  as 
the  machine  work  will  have  a  large  in- 
fluence in  standardizing  of  cables,  this 
will  make  still  lower  cost  of  production 
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The  Kitchen  Reversing  Rudder 


THE  Kitchen  rudder  is  fairly  en- 
titled to  be  called  a  curiosity  in 
motor  boat  appliances.  It  is  a  double 
rudder,  whose  blades  can  be  moved 
simultaneously  to  right  or  left,  and 
which  blades  can  also  be  brought  close 
together  at  their  rear  ends.  In  one 
position  they  act  exactly  like  an  ordi- 
nary everyday  rudder.  But  by  bringing 
their  ends  together  the  boat  can  be 
brought  to  a  slower  rate  of  speed  or  to 


can  have  their  aft  ends  brought  to  any 
degree  of  closeness.  There  are  two  con- 
centric shafts.  The  outer  one  is  fixed 
as  regards  longitudinal  motion;  the 
inner  one  can  be  moved  back  and  for- 
wards by  the  screw  mechanism  in  the 
forward  end  of  the  tiller.  It  will  be 
understood  that  this  double  or  telescopic 
shaft  is  the  tiller  of  the  boat.  As  the 
inner  shaft  is  forced  aft  by  the  screw 
it  forces  aft  the  two  oblique  pivoted 


Fig.1 

Showing  Rudders 
in  Perspective 


Fig.2 
Position  for  Full 
Speed  Ahead.Rudders 
Parallel 


Fig.5 
Position  for  Full 
Speed  Astern 
Rudders  Closed 


Fig.S 

Position  for  Full  Speed 
Ahead  to  PortCor  StarKd) 


FigJ 
Position  for  Half 
Speed  Ahead, Rudders 
Partly  Closed 


Fig4 

Position  for  Remaining 
Stationary,Rudders 
Partly  Closed 


Fig.7 

Position  fo  Revolve 
Ship  without 
Progression 


Position  for  Going  Asterr 
to  Pbrt(or  Starboard) 


Figs.  1  to  8.  Showing  various  positions  of  Kitchen  Reversing  Rudder 


a  dead  stop  or  can  be  made  to  go  back- 
wards and  all  this  without  touching  the 
engine,  which  continues  to  go  in  the  one 
direction.  No  reversing  gear  or  feather- 
ing blade  propellor  is  required;  the 
rudder  does  everything. 

The  first  series  of  eight  illustrations, 
Figs.  1  to  8  inclusive,  explain  the  con- 
struction and  operation  of  the  rudder, 
and  gives  the  various  positions  used  for 
the  different  operations  of  the  boat. 
The  arrows  indicate  the  water  currents. 
The  only  thing  to  bear  in  mind  in  the 
cuts  is  that  the  rudder  is  astern  of  the 
screw.  Thus  in  Fig.  5  the  rudder  forms 
a  closed  chamber  astern  of  the  screw, 
into  which  the  latter  drives  a  stream  of 
water  whose  reaction  forces  the  boat 
backwards.  In  all  the  cuts  of  this 
group  except  Fig.  1  the  hull  of  the 
boat  is  supposed  to  lie  below  the  screw 
and  rudder  as  they  are  placed  on  the 
page. 

The  next  cut,  Fig.  9,  gives  a  rear 
view  or  view  from  astern  of  the  screw 
and  the  rudder  blades,  the  line  of  the 
boat's  counter  showing  above. 

The  manipulation  of  the  rudder  is 
simplicity  itself.  It  is  effected  in  dif- 
ferent ways.  In  the  illustration,  Fig. 
10,  is  shown  an  arrangement  by  which 
turning  the  hand  wheel  will  rotate  the 
two  blades  on  their  common  axis  so  as 
to  be  parallel  as  for  forward  work,  or 


arms  whose  inner  ends  are  connected 
to  its  aft  end.  Diverging  therefore  like 
a  letter  V,  each  has  its  other  end  pivoted 
to  one  of  the  rudder  blades  by  an  arc 
and  sleeve.  Going  towards  the  stem 
these  arms  force  together  the  after  ends 
of  the  blades.  When  moved  in  the  for- 
ward direction  they  separate  the  ends. 

Each  blade  has  its  own  stock  or 
rudder-post    concentrically  arranged, 


Port 
Rudder- — 


Starboard 
—'-Rudder 


Rudders  Open  Full 
Speed  Ahead 


Fig.  9.  Rudders  open  for  full  speed  ahead 

and  the  whole  can  be  turned  together  in 
one  piece,  as  it  may  be  expressed,  by 
swinging  the  forward  end  of  the  tiller 
to  right  or  left,  exactly  as  in  the  ordi- 
nary hand  tiller  in  use  on  smaller  boats. 

There  are  a  number  of  ways  of  work- 
ing the  rudders;  what  we  have  described 
is  one  of  several  that  have  been  in  ac- 
tual use.  In  one  mechanism  the  blade 
manipulation  is  effected  by  raising  and 
lowering  the  tiller's  forward  end,  steer- 
ing with  it  in  the  regular  way.   In  an- 


other arrangement  a  smaller  wheel  to 
one  side  manipulates  the  blades,  while 
the  steering  is  done  by  a  regular  pilot 
wheel.  This  disposition  is  shown  in 
the  next  cut,  which  is  supposed  to  show 
the  bridge  of  a  power  boat  or  the  helms- 
man's place.  Here  the  steering  ap- 
paratus perhaps  nearly  the  boat's  length 
distant  is  operated  by  chain  and  wire 
gear. 

Records  of  various  official  trials  of 
boats  fitted  with  a  Kitchen  rudder  are 
given  below: 

Pinnace,  20  ft.,  7  brake  horsepower 
(Admiralty,  1919). 

Ahead  speed:  6.2  knots  (same  as 
with  ordinary  rudder). 

Astern  speed:  2.02  knots  (propeller 
full  speed  ahead). 

Full  speed  ahead  to  moving  astern: 
7  sec. 

Full  speed  ahead  to  dead  stop :  4  sec. 
(in  less  than  half  boat's  length). 

Full  speed  astern  to  moving  ahead: 
4  sec. 

Diameter  of  turning  circle  at  full 
speed  ahead  (helm  hard  over) :  About 
one  length  of  boat. 

Launch,  25  ft.,  16  brake  horsepower 
(Air  Ministry,  1918). 

Ahead  speed:1  9.80  knots. 

Astern  speed:  3.5  knots. 

Full  speed  ahead  to  dead  stop:  Boat 
pulled  up  in  23  ft.  (four  men,  aboard). 

Full  speed  ahead  to  dead  stop :  Boat 
pulled  up  in  16  ft.  (one  man  aboard). 

Time  taken  turning  complete  circle 
on  Own  axis  without  progression  in  any 
direction:  To  starboard,  33  sec;  to 
port,  26  sec. 

SCHOOP  METAL  SPRAYING 
PROCESS 

A PROCESS  for  covering  articles 
with  a  metal  spray  has  been  in- 
vented by  M.  U.  Schoop.  In  this,  the 
ends  of  two  wires  are  brought  to  the 
melting  point  by  passing  a  heavy  am- 
perage current  through  them,  the  cur- 
rent density  being  from  40,000  to  50,- 
000  amperes  per  sq.  in.  The  liquid 
metal  globules  thus  formed  are  carried 
off  by  a  jet  of  air  or  gas  and  deposited 
on  the  article  to  be  coated.  If  continu- 
ous current  is  used  the  wire  connected 
with  the  negative  pole  melts  more  rap- 
idly and  must  be  fed  forward  1.6  times 
as  fast  as  the  other  one.  In  the  case 
of  alternating  current  the  fusing  of 
both  wires  is  at  the  same  rate.  A 
careful  study  has  shown  the  melting 
and  spraying  phenomenon  to  consist 
of  a  quick  succession  of  uninterrupted 
spark  discharges  which  are  accompanied 
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by  a  special  arc.  The  current  density 
during  the  rapid  succession  of  short 
circuits  is  so  great  that  the  particles  of 
fluid  metal  would  be  thrown  explosive- 
ly in  all  directions,  if  they  were  not 
carried  in  a  definite  path  by  the  air  jet. 

In  order  that  no  excess  of  metal  va- 
por be  present,  the  potential  differ- 
ence between  the  wires  must  not  be  too 
high.  With  the  special  metal  spraying 
pistol  a  pressure  of  30  volts  is  used. 
To  lower  it  still  further  is  inadvisable 
as  the  wires  then  melt  away  too  slowly 
With  a  wire  diameter  of  0.032  in.  this 
voltage  gives  a  current  flow  of  35  am- 
peres. The  rate  of  feed  of  the  wires 
is  two  to  three  yards  per  minute. 

The  air  pressure  of  SO  lb.  per  sq.  in. 
is  generally  used,  but  is  not  closely 
limited  as  in  the  case  where  the  wires 
are  melted  by  a  gas  flame.  This  per- 
mits of  more  finely  spraying  the  metal 
and  insuring  a  better  bond  between  the 
object  and  its  coating.    Aluminum  or 


FUELS  FOR  HIGH  COMPRES- 
SION ENGINES 

IN  a  recent  paper  by  E.  W.  Dean  and 
Clarence  Netzer,  publicity  has  been 
given  to  an  important  series  of  trials 
by  various  government  agencies  and  the 
Delco  Laboratories  to  determine  the  re- 
lation between  the  nature  of  the  fuel 
employed  in  an  internal  combustion 
engine  and  the  maximum  compression 
ratio  that  can  be  used  without  inter- 
fering with  smooth  operation.  The 
Delco  Laboratories  carried  on  their  first 
experiments  with  an  air-cooled  engine 
adapted  for  operation  on  kerosene,  and 
found  that  the  use  of  compression  ra- 
tios above  a  certain  value  caused  what 
was  described  as  "the  kerosene  knock" 
or  "pinking."  With  proper  selection 
of  fuel  this  "knock"  could  be  avoided. 
It  was  this  "knock"  which  at  the  time 
caused  the  general  conviction  that  the 
compression  ratios  of  airplane  engine 
should  be  limited  to  the  proportions 
of  5.4  times  atmospheric  pressure. 
A  similar  process  of  selection  was  ap- 


slight  tendency  to  knock  under  any  8.2: 
to  1  compression  ratio. 

On  a  Liberty  12  a  mixture  of  70% 
of  cyclohexane  and  30%  of  benzene,, 
give  with  a  compression  ratio  of  7.2 
favorable  results  both  on  the  block  and 
in  the  air,  with  perfectly  smooth  runs. 
Altitude  laboratory  tests  showed  a  de- 
cided increase  in  power  at  all  levels. 
Since  one  of  the  main  points  in  aviation* 
engine  design  is  the  employment  of 
high  compression  ratios  to  keep  down- 
engine  weight,  the  above  results  aret 
very  valuable  and  the  chemist  has 
shown  the  engineer  a  way  out  of  some 
difficulties,  which  has  much  promise.. 


Much  attention  has  been  excited  in  recent 
years  by  calcium  cyanimide,  the  basis  for 
the  fixation  of  atmospheric  nitrogen.  Now 
comes  the  statement  that  it  can  be  used  in 
case  hardening  steel  and  iron.  The  Shimer 
process  uses  melted  alkali  and  alkaline  earth 
chlorides,  to  which  are  added  5%  of  the 
calcium  cyanimide.  The  cyanimide  is  at- 
ones acted  on  and  a  sort  of  effervescence 
takes  place,  which  is  advantageous  in  se- 
curing a  good  mixing  of  the  fused  material,. 
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"Bronze,  Inner  and  Outer  Rudder  Stocks 
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Fig:  10.  Diagrams  snowing  memoa  oj  operating  the  KUcnen  Reversing  Rudder  by  screw  and  nut  mechanism  actuated  by  a  handwheel 


copper  sprayed  on  glass  under  an  air 
pressure  of  80  lb.  per  sq.  in.  cannot  be 
removed  without  detaching  smaller  or 
larger  glass  splinters.  Microscopic  ex- 
amination has  shown  that  the  glass  at 
the  points  of  contact  is  raised  to  the 
melting  temperature  and  intimately 
unites  with  the  coating.  It  is  essential 
in  this  connection  that  the  metal  par- 
ticles be  absolutely  pure  and  the  tem- 
perature at  contact  high.  It  is  said 
to  be  possible  to  coat  readily  inflamma- 
ble materials  such  as  wood,  paper  and 
even  celluloid  with  metal  by  this  proc- 
ess, without  it  catching  fire. 


plied  to  aviation  engine  fuels.  The 
chemical  properties  of  the  fuels  were 
obviously  more  important  than  the 
physical  properties  of  the  fluid.  Ac- 
cordingly, samples  of  gasoline  were  ob- 
tained from  different  varieties  of  crude 
petroleum;  various  types  of  synthetic 
gasolines  were  obtained.  Benzol,  alco- 
hol, and  cyclohexane  were  other  fuels 
employed.  Tests  were  conducted  in  a 
single  cylinder  Liberty  engine,  in  which 
compression  ratios  could  be  varied  from 
5.3  to  1  up  to  8.2  to  1.  The  final  result 
of  the  investigation  was  that  "hecter" 
benzol,  alcohol  and  a  special  alcohol- 
benzol-gasoline  mixture  showed  only  a 


although  there  is  involved  a  loss  of  the 
cyanimide.  The  iron  to  be  case  hardened 
is  immersed  in  the  bath.  The  bath  is 
cheaper  than  corresponding  cyanide  baths, 
and  is  free  from  the  intensely  poisonous 
effects  of  the  same. 


The  preservation  of  chloride  of  lime,  cal- 
cium hypochlorite,  is  greatly  improved  by 
drying  it.  Various  agents  have  been  tried, 
among  the  best  were  dry  sodium  hydrate 
and  basic  calcium  chloride.  Phosphoric  an- 
hydride and  sulphuric  acid  were  not  so  good. 
Only  a  little  of  the  chlorine  of  the  calcium 
hypochlorite  was  lost  in  the  drying.  The 
trade  name  of  the  compound  is  bleaching 
powder,  and  its  value  lies  in  its  content  of 
chlorine  available  for  bleaching  so  that  its 
preservation  from  losing  this  haloid  is  all 
important. 
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Adjusting  Planetary  Transmission 


THE  Planetary  Transmission  used 
on  the  Ford  automobile  is  clearly 
outlined  in  part  section  at  Fig.  1, 
the  various  adjustments  and  operating 
pedals  are  shown  at  Fig.  2,  and  a  view 
showing  its  location  relative  to  the  fly- 
wheel of  the  engine  is  also  shown  at 
Fig.  2.  The  various  adjustments  are  also 
clearly  outlined.  The  operation  is  very 
simple  and  positive,  there  being  three 
groups  of  planetary  pinions  P-l,  P  and 


Fig.  1.  Sectional  view  of  Ford  transmission 

K.  Gear  P-l  meshes  with  gear  D,  which 
is  keyed  to  a  driven  member  attached 
to  the  drum  C.  The  drive  gear  F  is 
mounted  on  the  end  of  a  bushing  which 
is  riveted  to  the  brake  drum  D.  The 
gear  L  is  attached  to  the  brake  drum 
B.  The  clutch  is  a  multiple  disc  type 
normally  held  in  engagement  by  a  coil 
spring. 

Three  brake  bands  are  used  for  this 
transmission,  the  one  that  constricts 
around  the  drum  C  is  the  foot  brake 
and  acts  to  retard  movements  of  the 
car  regardless  of  whether  any  of  the 
other  clutches  are  engaged.  Tighten- 
ing a  band  around  drum  B  produces  a 
slow  speed.  When  the  band  is  tight- 
ened around  the  drum  V  or  that  nearest 
the  flywheel,  a  reverse  motion  is  ob- 
tained. To  apply  either  the  slow  speed 
or  reverse  band,  it  is  necessary  to  break 
the  direct  driving  connection  by  releas- 
ing the  clutch  spring  tension  and  allow- 
ing one  set  of  clutch  discs  to  move  in- 
dependently of  the  other  set.  One  set 
of  the  clutch  plates  is  carried  by  the 
clutch  case  C  which  is  keyed  to  gear  D. 
The  other  set  is  carried  by  a  clutch  disc 
carrier  which  is  supported  by  an  exten- 
sion of  the  engine  crankshaft  and  pre- 
vented from  turning  by  a  set  screw 
passing  through  the  clutch  disc  carrier 
hub  into  the  shaft.  The  adjustment  of 
the  Ford  clutch  is  a  very  simple  opera- 
tion, this  consisting  of  releasing  the  set 
screws  in  the  clutch  fingers  by  pulling 
out  the  split  pin  that  acts  as  a  lock  and 


turning  the  adjusting  screws.  The 
slow  speed  adjustment  is  at  the  side 
of  the  gear  case,  and  may  be  reached 
without  removing  the  cover  plate  of  the 
transmission  which  is  necessary  to  ad- 
just either  the  reverse  clutch  band  or 
the  foot  brake  band. 

The  chief  trouble  with  a  planetary 
transmission  results  from  slipping 
clutch  bands.  In  all  cases  these  are 
provided  with  adjustments  that  can  be 
tightened  in  event  of  wear  of  the  fric- 
tion linings  up  to  a  certain  point.  When 
the  friction  material  wears  thin,  new 
brake  lining  must  be  riveted  to  the 
clutch  bands.  Care  must  be  taken  when 
making  adjustments  not  to  tighten  any 


planetary  transmission  is  usually 
caused  by  excessive  wear  in  the  gearing 
or  in  the  bushings  of  the  drums.  Slip- 
ping of  the  high  speed  clutch  may  be 
easily  remedied  by  making  compensa- 
tion for  wear  by  the  methods  of  adjust- 
ment previously  described.  When  tak- 
ing down  a  planetary  transmission,  it 
is  important  to  note  the  condition  of  the 
bushings  on  which  the  planetary  pinion 
groups  rotate.  If  these  are  worn  or  if 
the  pins  supporting  them  become  re- 
duced in  size,  the  gears  will  rattle  when 
in  use  and  the  transmission  will  be 
noisy  on  low  and  reverse  speeds  and 
when  in  neutral  position,  though  it  will 
be  silent  in  action  on  the  high  speed. 
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Fig.  2.  Phantom  view  of  Ford  transmission  at  top  shows  operating  pedals  and 
leverage.    The  view  below  shows  brakebands  and  high  speed  dutch  adjustment 


of  the  bands  too  much,  as  if  these  bind 
on  the  drum  they  encircle,  it  will  pro- 
duce friction  which  results  in  heating 
and  wearing  away  of  the  brake  lining 
and  will  also  decrease  the  efficiency  of 
power  transmission.   Noisy  action  of  a 


The  brake  drum  surfaces  often  be- 
come grooved  and  these  may  be  deep 
enough  as  to  seriously  reduce  the 
strength  of  the  brake  drum.  Where 
this  condition  is  noted,  new  brake 
drums  must  be  provided. 
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EVERYDAY  MOTORIST 


REMOVING  KEYS 

OX  a  number  of  cars  of  early  vin- 
tage, such  as  the  double-cylinder 
Maxwell  and  on  many  small  marine  en- 
gines, the  flywheel  is  held  on  the  crank- 
shaft by  means  of  jib-keys.  When  it  is 
desired  to  remove  the  flywheel,  as  it  is 
sometimes  necessary  to  withdraw  the 
crankshaft  from  the  engine-base  when 
rebushing  the  bearing,  difficulty  is 
sometimes  experienced  in  removing  the 
key.  A  very  effective  method  of  ac- 
complishing this  is  shown  in  accom- 
paning  illustration.  The  key  extractor 
or  puller  is  forged  of  steel  as  indicated, 
having  two  hooks  at  the  ends  formed  on 
curves  of  different  radii.  The  one  hav- 
ing the  more  gradual  curve  is  used  first 
to  start  the  key  while  the  one  having 
more  abrupt  curve  is  employed  for  with- 
drawing it.  When  the  key  puller  is 
placed  between  the  head  of  the  key  and 
the  hub  of  the  flywheel  a  cam  action  is 
obtained  by  which  the  pressure  of  the 
hammer  blows  on  the  other  end  of  the 
key  puller  is  increased  many  times  and 
the  key  started.  If  the  key  is  rusted  in 
place  or  if  it  has  not  been  removed  for 
a  long  time  it  may  be  found  desirable 
to  heat  the  end  of  the  shaft  with  a  blow 
torch  or  to  soak  the  rusted  parts  with 
kerosene. 


-Flywh—I 


Special  Forged  Tool  for  driving  out  keys 

Another  simple  and  easily  made  ap- 
pliance for  removing  keys  that  have 
rusted  into  place  is  also  shown.  This 
device  consists  of  a  large  bolt  the  head 
end  of  which  has  been  heated  and  flat- 
tened, a  hole  drilled  through  it  and  filed 
to  receive  the  head  of  the  key.  A  piece 
of  bar  iron  is  used  to  screw  the  nut 
against,  this  being  held  from  the  fly- 
wheel by  spacers  of  pipe,  steel  shaft  or 
metal  blocks.  Before  using  this  puller, 
the  key  may  be  heated  as  recommended 
above  and  tapped  on  the  head  and  sides 


sharply  with  a  hammer  for  a  time  in  an 
endeavor  to  break  the  rust  bond.  When 
the  nut  is  screwed  down  so  there  is  ten- 
sion on  the  bolt,  the  end  of  the  bolt  can 
be  given  several  sharp  hammer  blows 
which  may  expedite  removal  of  the  key. 
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An  easily  made  key  puller 

FAULTS  IN  WIRING 

IN  the  two  wire  system  every  wire, 
connector  and  socket  must  be  in- 
sulated from  the  car  and  should 
not  be  in  metallic  contact  at  any  point 
except  at  the  terminal.  It  is  impera- 
tive that  all  wires  be  insulated  from 
each  other  and  the  car  frame  except  at 
points  where  permanent  connections  are 
made.  All  connections  should  be  sol- 
dered to  insure  positive  contact,  held 
securely  by  means  of  cleats  of  insulat- 
ing material  and  must  be  mounted  in 
such  a  way  that  there  is  no  possibility 
of  sharp  metal  corners  or  edges  wear- 
ing through  the  insulation  and  causing 
grounds  or  short  circuits. 

All  wiring  should  be  protected  from 
the  rotting  action  of  grease,  oil  and 
water,  and  when  the  wiring  is  run 
where  these  substances  are  apt  to  ac- 
cumulate the  regular  insulation  should 
be  supplemented  by  a  conduit  of  in- 
sulating material  such  as  circular  loom 
or  fiber  tubing,  or  armored  cable  should 
be  used.  All  wire  should  be  so  in- 
stalled that  there  is  no  danger  of  inter- 
ference between  them  and  operating 
rods  and  levers.  The  abrasion  of  these 
members  will  wear  through  the  insula- 
tion and  result  in  short  circuits.  Brass 
or  copper  terminal  connections  should 
be  used  at  all  points  and  no  connection 
should  be  made  by  winding  as  the 
strands  may  bridge  across  the  terminal 
or  to  some  metal  part  and  cause  a  short 
circuit  or  ground.  Special  care  should 
lie  taken  with  the  connections  in  the 
bmps  and  other  points.    By  the  term 
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"short  circuit"  electricians  mean  that 
two  wires  of  opposite  polarity  are  in 
metallic  contact.  Under  such  con- 
ditions the  storage  battery  will  be  dis- 
charging and  there  will  be  no  lights 
at  the  lamps.  A  short  circuit  may 
occur  at  any  point  in  the  wiring  sys- 
tem, but  is  usually  found  at  terminals 
that  have  been  carelessly  made  or  by 
worn  insulation  on  wires. 

A  short  circuit  will  be  indicated  by 
the  position  of  the  amperemeter  pointer. 
Always  note  the  position  of  the  index 
hand  of  that  instrument  when  the  car 
is  stopped.  With  the  engine  at  a 
standstill  and  no  lamps  burning  the 
hand  should  point  to  zero.  If  it  does 
not  the  amperemeter  is  either  out  of 
calibration  or  there  is  a  leak  of  current 
from  the  battery  at  some  point  in  the 
wiring.  To  ascertain  if  the  ampere- 
meter is  correct,  uncouple  one  of  the 
battery  terminals  of  the  lighting  sys- 
tem. Obviously,  if  the  hand  swings 
to  zero,  the  trouble  is  leakage  of  cur- 
rent, which  should  be  immedaitely  cor- 
rected after  the  trouble  is  located.  If 
the  index  does  not  point  to  zero  when 
the  battery  terminal  is  disconnected  the 
instrument  is  out  of  calibration  and 
while  this  does  not  affect  the  operation 


Lamp  Dark 
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Causes  of  flickering  or  inoperative  lamp 

of  the  system  it  should  be  taken  into 
account  when  reading  the  amperemeter. 

If  the  engine  backfires  when  the  ig- 
nition is  interrupted  and  it  makes  one 
or  two  revolutions  in  the  reverse  direc- 
tion, the  amperemeter  pointer  may  be 
found  at  the  extreme  of  the  scale  on 
the  discharge  side.  This  is  caused  by 
the  circuit  breaker  contact  being  held 
closed  and  means  a  short  circuit  of  the 
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battery  through  the  generator  winding. 
This  must  be  corrected  at  once  by  mo- 
mentarily disconnecting' one  of  the  gen- 
erator wires  or  starting  the  engine.  If 
the  wires  are  removed  from  the  gen- 
erator for  any,  reason,  make  sure  that 
they  are  connected  to  the  same  terminals 
as  they  were  originally. 

If  the  wires  are  reversed  the  ampere- 
meter will  indicate  a  dead  short  circuit 
by  swinging  to  the  extreme  on  the  dis- 
charge side  of  the  scale  when  the  en- 
gine is  started,  and  if  this  defective 
condition  is  not  corrected  the  battery 
will  be  soon  discharged.  In  case  of  a 
short  circuit  examine  all  of  the  wires 
connected  to  the  battery  terminals  and 
to  the  lighting  switch. 

Make  sure  that  the  insulation  is  per- 
fect and  that  it  has  not  been  cut  through 
at  any  point.  Whenever  any  wires  are 
removed  from  any  of  the  units  always 
mark  the  terminals  and  the  wire  so 
that  they  will  be  replaced  exactly  as 
they  were  originally.  If  a  short  circuit 
exists  when  all  the  switches  are  opened, 
if  one  takes  off  a  battery  terminal  and 
makes  and  breaks  contact  between  the 
wire  and  that  member  a  small  spark 
will  be  in  evidence.  If  no  sparking 
occurs,  connect  up  the  terminal  to  the 
battery  and  then  with  the  engine  at  a 
standstill  close  the  switches  to  the  light- 
ing circuit  one  at  a  time  and  watch 
the  amperemeter  closely,  as  each  switch 
makes  contact.  If  the  pointer  does  not 
move  far  from  zero  it  shows  that  the 
current  consumption  is  normal;  if, 
however,  the  pointer  swings  to  the  ex- 
treme of  the  discharge  scale  it  is  evi- 
dent that  a  short  circuit  exists  some- 
where in  the  circuit  just  brought  into 
action.  All  the  circuits  can  be  tried 
in  this  manner  one  at  a  time. 

If  the  amperemeter  indicates  only  a 
normal  amount  of  current  consumption 
for  the  various  lighting  circuits  it  is 
apparent  that  no  further  search  is 
necessary.  If,  however,  the  needle  in- 
dicates a  short  circuit  on  one  or  more 
of  the  switch  positions,  examine  the 
wires  carefully  for  the  circuits  at  fault, 
and  if  the  trouble  does  not  exist  there 
it  may  be  located  in  the  lamp  socket, 
the  connector  or  the  bulb  itself.  In 
case  one  or  more  lamps  fail  to  burn 
the  trouble  is  due  to  either  a  broken 
wire  or  a  defective  connection  at  the 
switch  connectors,  or  lamp  sockets  or  a 
bulb  or  fuse  is  burnt  out. 

SPARKPLUG  GAUGE  FOR 
MOTORISTS 

A SIMPLE  but  useful  attachment 
for  the  motorist's  key-ring  is 
shown  in  the  accompanying  illustra- 
tion. It  can  be  made  of  spring  steel 
or  hard  brass,  steel  being  preferred, 
however,  since  it  can  be  hardened  and 
tempered.  It  is  made  from  a  piece  of 
stock  about  .050-in.  thick,  1^-ins.  long 
and  %-in.  wide.    Before  hardening,  a 


3/16-inch  hole  is  drilled  in  the  end  and 
the  comers  rounded  off  to  make  it 
easily  inserted  on  a  key-ring.  The 
piece  is  then  ground  down  to  about  .030 
inch  thick  for  about  half  its  length  and 
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Easily  made  spark  plug  gauge 

to  about  .010  inch  thick  for  the  re- 
mainder. The  thick  end  is  used  for 
setting  the  gap  between  the  electrodes 
of  die  ignition  spark-plug;  the  thin 
portion  will  be  found  useful  when  ad- 
justing the  clearance  between  the  valve 
stems  and  adjusting  nuts  on  valve-lift 
plungers. 

HOLDERS  FOR  TOOLS 

SUBSTANTIAL  clips  for  holding 
oil  cans,  hammers  and  other  tools 
may  be  made  as  illustrated  in  the  ac- 
companying drawing.  Pliers  are  used 
to  bend  lengths  of  suitable  wire  to  a 
"U"  shape  and  a  bend  is  made  in  both 
prongs.  The  ends  are  shaped  to  con- 
form to  the  neck  of  the  container,  or  to 
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An  easily  made  Wire  Holder  for  tools 

the  handle  of  the  tools  to  be  placed  in 
them.  A  washer  and  a  screw  are  used 
to  secure  the  clip  to  the  dash  of  the 
car,  or  the  wall  of  the  garage.  Such 
clips  are  easily  made  and  installed 
and  are  .very  useful  in  keeping  tools, 
oil  cans,  shellac  bottles,  etc.,  off  of  the 
bench  top  and  keeping  them  out  of  the 
way  until  wanted. 

OVERSIZE  TIRE  TABLES 

OVERSIZE  tires,  designed  primar- 
ily for  exceptional  and  hard  serv- 
ice, have  come  into  favor  among  owners 
of  medium  and  large  capacity  passen- 
ger cars,  because  of  their  extra  strength, 
easier  riding  and  longer  mileage  that 
may  be  expected  from  them.  They  are 
popular  also  because  in  the  opinion  of 


many  owners  they  add  to  the  appear- 
ance of  the  car. 

Some  users  of  oversize  tires  think 
that  a  tire  with  increased  cross  section 
diameter,  but  with  no  increase  of  dia- 
meter measured  through  the  hub  from 
outer  edge  to  outer  edge  of  tire,  is  an 
oversize.  This  is  a  mistake.  In  other 
words,  if  the  regular  size  tire  is  34x4, 
the  oversize  is  not  34x4  J4  but  35x4 

A  tire  manufacturer  gives  the  follow- 
ing table  to  show  the  proper  regular 
and  oversize  tire  for  a  given  rim  which 
is  the  same  as  the  regular  tire: 
Regular  Tire        Oversize  Tire 
28x3  29x3y2 
30x3  '  31x3J^ 

30x3^  31x4 
32x3}4  33x4 
32x4  33x4J4 
34x4  35x4i4 
32x4i4  33x5 
34x4»4  35x5 
36x4j4  37x5 
Only  the  oversize  tires  in  above  list 
should  be  used  to  replace  the  regular 
size  given  because  they  have  been  de- 
signed to  fit  the  same  rim  sizes  as  the 
regular  tires  and  can  be  applied  in  their 
place  without  straining  die  beads.  It 
will  be  noticed  that  not  only  the  tire 
width  but  also  its  diameter  is  increased 
over  the  regular  size. 

CORRECTING  FAULTY  STEER- 
ING 

AFTER  driving  a  Saxon  Six  for 
X\.  some  time  I  became  annoyed  with 
the  abnormal  amount  of  slack  in  the 
steering  gear  which  developed  slowly 
and  without  any  apparent  cause.  In- 
spection showed  that  it  was  caused  by 
a  very  little  looseness  in  each  joint,  but 
there  seemed  to  be  no  easy  way  to  take 
it  up.  I  finally  decided  to  try  a  spring 
to  pull  on  the  wheels  in  one  direction 
and  this  proved  a  complete  success.  The 
spring  is  a  heavy  coil  1"  by  16"  and  is 
fastened  under  the  front  axle,  one  end 
on  the  steering  rod  and  the  other  on  the 
frame,  so  the  wheels  are  pulled  to  the 
right.  The  tension  must  be  adjusted 
for  best  operation.  In  driving,  the 
wheel  only  needs  to  be  kept  steady,  but 
in  turning  it  will  be  found  that  the  car 
responds  quicker  in  either  direction 
than  without  the  spring. — Leo  M.  La- 
fare. 

MAGNET  RECHARGING 

THE  permanent  field  magnets  used 
on  magnetos  are  easily  recharged 
by  inserting  them  in  solenoids  wound 
for  a  current  of  20  amperes  at  a  poten- 
tial of  6  volts  so  they  can  be  coupled 
up  to  an  automobile  starting  system 
battery  of  that  voltage.  The  connec- 
tion is  made  only  for  an  instant  as  sev- 
eral contacts  of  a  second's  duration  are 
all  that  is  needed  and  this  will  not  in- 
jure the  battery.  It  is  stated  that  a 
freshly  charged  tungsten  steel  magnet 
of  a  large  magneto  will  lift  in  the  neigh- 
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borhood  of  20  lbs.  as  ordinarily  ener- 
gized. This  may  be  tested  by  a  spring 
balance  attached  to  a  suitable  armature 
member.  In  some  cases  where  fhe 
magnets  are  large,  the  pull  may  be  as 
high  as  30  lbs. 


TESTING  MICA  INSULATED 
SPARK  PLUGS 

PLUGS  using  mica  insulation  are 
very  deceptive  as  in  many  cases 
short  circuits  exist  that  cannot  be  de- 
tected by  the  eye  in  daylight.  A  good 
way  to  test  a  suspected  mica  plug  is  to 
lay  it  on  top  of  the  cylinder  after  dark, 
taking  care  not  to  have  the  insulated 
terminal  in  contact  with  any  metal 
parts  except  the  high  tension  current 
lead.  The  engine  is  then  run  on  the 
other  cylinders  and  the  inside  of  the 
spark  plug  watched  to  see  if  sparks 
jump  between  the  insulator  and  the  plug 
body,  instead  of  between  the  points. 
If  a  short  circuit  exists,  it  will  be  easily 
detected  by  the  minute  sparks  plainly 
evident  in  the  darkness.  It  is  some- 
times possible  to  test  a  plug  out  in  the 
daytime  by  shading  it  from  the  light 
in  some  manner,  as  with  a  black  felt 
hat.   

ALUMINUM  CYLINDER  BLOCK 
CONSTRUCTION 

ONE  of  the  contributions  of  aero- 
nautical engineering  to  modern 
automobile  engine  construction  is  the 
use  of  aluminum  for  the  cylinder  blocks 
of  automobile-  engines.  There  is  also 
a  growing  realization  of  the  advantages 
of  the  overhead  valve  placing,  the  actu- 
ation of  these  members  being  either  by 
means  of  cam  shafts  carried  in  the 
engine  base  and  depressing  the  valves 
through  the  medium  of  rocker  arms 
actuated  by  tappet  rods  or  mounting 
the  cam  shaft  directly  over  the  cylinders 
and  driving  that  member  by  means  of 
bevel  gearing.  The  former  type  of 
engine  is  shown  at  A  in  the  accom- 
panying illustration,  while  the  newer 
construction  in  which  an  overhead  cam 
shaft  is  used  is  shown  at  B.  When 
aluminum  is  used  as  a  cylinder  block 
it  is  not  sufficiently  hard  material  to 
stand  the  constant  wear  due  to  the  re- 
ciprocation of  the  piston  in  the  cylin- 
der. For  this  reason  a  liner  of  harder 
metal  such  as  steel  or  cast  iron  is  in- 
terposed between  the  piston  and  the 
cylinder  casting.  There  are  two  meth- 
ods of  using  a  liner  of  this  type.  The 
latest  method  developed,  which  is 
known  as  the  "wet  liner"  type  is  shown 
at  A.  In  this  a  cast  iron  member  is 
machined  in  such  a  way  that  it  has  a 
flange  at  its  upper  end  and  is  a  close 
fit  in  the  holes  made  to  receive  it  at 
the  upper  and  lower  portions  of  the 
cylinder  block.  This  cast  iron  liner  is 
forced  in  place  against  a  packing  at 
the  bottom  and  a  water  tight  joint  is 
formed  at  both  top  and  bottom  by  the 
accurate  fit  of  the  liner.    The  reason 


that  it  is  called  a  "wet"  type  liner  is 
that  the  cooling  water  circulates  di- 
rectly around  the  cast  iron  walls.  In 
the  other  construction,  which  is  shown 
at  B  and  which  is  known  as  the  "dry 
liner"  type,  the  sleeve  is  in  the  form 
of  a  thin  steel  tube  which  is  pressed 
into  the  aluminum  cylinder  block  and 


of  water  to  pass  through.  If  the  fuel 
supply  pipe  is  joined  to  the  carburetor 
with  an  elbow,  as  shown  in  accompany- 
ing illustration,  the  dirt  or  water  is 
apt  to  accumulate  at  the  bend,  resulting 
in  erratic  engine  operation  because  the 
flow  of  gasoline  is  impeded  and  some- 
times stopped  altogether. 


Cast  Inn 


—Aluminum 


Showing  aluminum  cylinder  block  construction  methods 


which  is  in  contact  with  the  aluminum 
casting  its  entire  length.  In  this  con- 
struction the  water  does  not  come  into 
direct  contact  with  the  steel  liner,  which 
need  not  be  very  thick  inasmuch  as  it 
is  reinforced  by  the  cylinder  walls. 
Both  of  the  engines  shown  are  of  re- 
cent English  development. 


SEDIMENT     IN  CARBURETOR 
FEED  LINE 

REGARDLESS  of  how  carefully 
.  fuel  is  strained  when  filling  the 
automobile  or  motor-boat  tank,  a  small 
amount  of  impurities  will  be  intro- 
duced with  the  gasoline.  The  ordinary 
fuel  filter  using  wire  gauze  screens 


The  method  shown  at  B  is  an  im- 
provement. A  tee-fitting  is  used  in- 
stead of  an  elbow  and  the  open  end  is 
plugged  with  a  standard  pipe  plug,  or 
a  y%  petcock  to  serve  as  a  drain.  Im- 
purities then  collect  in  the  bottom  of  the 
tee  instead  of  flowing  into  the  car- 
buretor and  constricting  the  fine  pas- 
sage. A  piece  of  pipe  1"  or  2"  long, 
capped  at  the  end,  may  be  substituted 
for  the  pipe  plug.  This  gives  a  larger 
sediment  chamber. 


'/i"7Ve 
tfipe  to  Tank 


Tree  Passing* 
'/pe  Plug 


Using  a  pipe  tee  as  a  sediment  collector 

does  not  prevent  small  particles  from 
reaching  the  carburetor.  While  a 
screen  will  retard  lint  or  scale,  it  will 
permit  particles  of  rust  or  small  drops 


HIGH-SPEED  SENSITIVE  TAP- 
PING DEVICES 
\  FTER  pointing  out  the  necessity  of 
l\ endeavoring  to  counterbalance  the 
cost  of  labor  by  increasing  the  speed  of 
production  and  aiming  at  standardiza- 
tion, a  French  writer  describes  a  roller- 
bearing  tapstock  friction  clutch,  suit- 
able for  taking  the  usual  taper  shank 
sensitive  chuck.  A  male  cone  comes 
in  contact  with  a  female  cone  under 
pressure  of  the  tap,  and  forms  the  fric- 
tion clutch  to  transmit  the  power  of  the 
latter.  The  female  cone  is  also  conical 
externally  and  carries  on  it  five  bearing 
rollers,  which,  when  the  hole  is  tapped, 
engage  on  an  internal  cone  ring  made 
all  in  one  piece,  with  the  first-mentioned 
male  cone,  thereby  reversing  the  direc- 
tion of  rotation  and  releasing  the  tap 
It  is  claimed  that  the  use  of  this  device 
will  result  in  a  great  saving  of  operat- 
ing time. 
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Design  and  Construction  of  Model  Locomotives 


By  Henry  Greenly 

Member  Institute  of  Locomotive  Engineers,  England 


A  FTER  having  settled  the  design  of 
A\  the  cylinder  for  a  model  loco- 
motive the  most  important  item 
for  consideration  is  the  valve  gear. 
The  older  American  locomotive  had  its 
valves  usually  operated  by  a  form  of 
Stephenson  link  motion,  the  eccentrics 
for  which  were  placed  inside  the  frames. 
The  expansion  links  were  attached  to  a 
rocker  and  the  motion  thereby  trans- 
mitted outside  the  frames  to  the  slide 
valves  on  top  of  the  cylinders.  The  more 
modem  practice  is  to  employ  Walsh- 
acert's  Bakers'  or  some  other  form  of 
radial  valve  gear  which  is  entirely  out- 
side the  frames  and  wheels,  and  it  is 
with  a  view  to  the  use  of  such  a  gear 
that  the  cylinders  already  described 
were  designed. 

Walschaert's  gear  is  by  far  the  most 
widely  used  but  in  a  small  model  it 
becomes  rather  complicated  and  requires 
quite  a  number  of  rather  delicate  parts. 
In  a  working  model  such  are  to  be 
avoided  and  to  provide  ample  wearing 
surfaces  in  all  joints,  the  writer  has  de- 
vised a  form  of  radial  valve  gear  which 
has  given  excellent  results  in  trials 
which  have  been  made  during  the  last 
ten  years.  The  gear  is  one  which  em- 
ploys Hackworth's  tilting  slide  shaft,  an 
arrangement  invented  in  1842,  and  sub- 
sequently adopted  in  Joy's,  Bremmes' 
and  many  other  forms  of  radial  valve 
gear.  A  further  advantage  of  the 
writers'  motion  in  a  model  is  that  the 
provisions  of  "advance"  (i.  e.  the  lap 
and  lead  function  of  the  slide  valve) 
can  be  effected  by  a  much  smaller  num- 
ber of  pieces  than  those  required  by 
Walschaert's  gear  and  at  the  same  time 


the  external  appearance  of  the  model 
fitted  with  the  gear  is,  to  a  casual  ob- 
server, not  radically  different  to  Wal- 
schaert's as  usually  applied  to  examples 
of  the  latest  American  locomotive  prac- 
tice. The  gear  is  similar  in  its  action 
to  the  primitive  radial  gear  illustrated 
in  Figs.  1  and  2  herewith.  The  ver- 
tical component  of  the  movement  of  the 
crank  is  converted  into  a  horizontal  mo- 
tion by  a  tilting  slide.  The  timing  of 
the  horizontal  movement  of  the  valve 
is  therefore  at  90°  to  the  horizontal 
movement  of  the  piston  and  in  this  way 
the  gear  reproduces  the  action  of  the 
eccentric,  as  employed  in  an  ordinary 
stationary  steam  engine,  but  provides 
a  simple  means  of  reversing.  The  slide 
is  tilted  in  an  opposite  direction  to  re- 
verse the  motion.  The  tilting  slide 
shaft  has  a  suitable  die  block  which 
forms  a  common  joint  for  both  the 
vibrating  link  (VL)  and  the  valve  rod 
(VR).  It  is  also  obvious  that  by  alter- 
ing the  angle  of  the  slide  the  valve 
movement  can  be  modified  in  respect  to 
both  tuning  and  amplitude.  Although 
not  shown  in  the  diagrams,  it  will 
readily  be  seen  that  no  horizontal  move- 
ment to  the  valve  will  take  place  if  the 
slide  is  placed  in  a  truly  vertical  posi- 
tion. The  diagrams  Figs.  1  and  2  show 
the  relative  position  of  the  valve  with 
the  big  end  of  the  connecting  rod  on 
top  and  bottom  centres,  in  "forward" 
and  "reverse"  positions  of  the  gear. 
While  the  arrangement  shown  in  Figs. 
1  and  2  explains  the  fundamental  ac- 
tion of  the  gear,  it  does  not  represent  a 
practical  form.  The  point  on  the  con- 
necting rod  from  which  the  motion  is 


derived  (point  At  or  B!  in  Fig.  1) 
moves  in  an  elliptical  path  and  one 
would  expect  that  by  connecting  this 
point  to  a  slide  block  in  a  slide  of  the 
form  shown  that  the  four  positions, 
mid-left,  top-centre,  mid-right,  and  bot- 
tom centre,  would  be  reproduced  in  the 
position  of  the  slide  block  in  its  slide, 
as  shown  in  Fig.  3.  Due  to  the  effects 
of  angularity  in  the  vibrating  link 
(VL)  which  connects  the  block  to  the 
connecting  rod  this  is  not  so.  If  the 
mid-left  and  mid-right  positions  are 
arranged  to  come  right,  i.  e.  to  coincide 
with  a  position  of  the  slide  block  in  the 
centre  of  the  slide  as  shown  in  Fig.  4, 
then,  due  to  the  angularity  of  the 
vibrating  link,  the  top  and  bottom  posi- 
tion will  be  reproduced  equally  in 
the  manner  indicated  by  the  respective 
dimensions  of  P  and  W  in  Fig.  4. 

Especially  where  a  valve  with  lap 
and  lead  functions  is  required  some 
form  of  correcting  gear  is  necessary  to 
neutralize  the  disturbing  effects  of  this 
angularity.  There  are  many  examples, 
the  two  best  known  being  those  of 
David  Joy  invented  about  1884.  Joy's 
gear  had  a  considerable  vogue  some 
two  or  three  decades  ago  but  now  only 
exists  on  various  inside-connected  en- 
gines such  as  built  by  the  British  model 
maker  has  been  superseded  by  the 
writer's  form  of  corrected  gear.  This 
gear  can  be  applied  to  models  of  out- 
side cylinder  locomotives  the  drawings 
herewith  (Figs.  5  and  6)  showing  its 
adaptation  to  a  "half -inch"  scale  model 
such  as  outlined  in  the  previous  article 
on  cylinders. 

The  gear  looks  like  Walschaert's 


CtarvwtftnQ  Rod 


FIG.I 
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FIG. 6 


Figs.  1  and  2.  Diagram  of  primitive  form  of  radial  valve  gear  in  forward  and  reverse  positions.  Fig.  5.  Greenly's  connected  radial  valve  gear 
for        gauge.  It  is  shown  on  dead  center  position.  Fig.  6.  Greenly  radial  valve  gear  shown  in  bottom  center  position 
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valve  gear  and  makes  use  of  the  girder 
frame  so  common  to  modern  American 
engines  using  the  latter  valve  motion. 

The  valve  gear  provides  for  the  cor- 
rection of  the  angularity  of  the  vibrat- 
ing link  (VL)  by  arranging  the  latter 
on  a  separate  swing  link  (a  miniature 
connecting  rod),  this  link  (SL)  taking 
its  motion  from  the  crank  pin  (CP). 
Instead  of  being  fixed  to  the  crosshead 
the  other  end  is  supported  by  a  link 
which  swings  from  a  fixed  pivot  (P) 
on  the  girder  frame.  This  link  is  called 
the  correcting  link  (CL  in  the  drawings 
Figs.  5  and  6),  and  its  function  is  to 
lift  the  swing  link  the  exact  amount 
required  to  neutralize  the  angularity  of 
the  vibrating  link.  This  it  does  with 
mathematical  accuracy  and  any  reader 
can  study  its  action  quite  easily  by  rig- 
ging up  a  few  pieces  of  stiff  paste  board 
to  act  as  links  with  some  drawing  pins 
as  hinge  joints.  While  such  accuracy 
is  necessary  the  proportions  of  the  links 
are  not  absolutely  fixed  except  in  their 
relation  to  each  other,  and  can  be  varied 
considerably  to  suit  other  considerations 
which  may  arise  in  the  arrangement  of 
the  valve  gear. 

The  lap  and  lead  functions  of  a 
slide  valve  are  absent  in  very  small 
working  models  but  independently  of 
ill  ideas  of  the  economy  obtained  by 
the  expansion  of  the  steam  it  will  be 
found  that  engines  with  cylinders  above 
half  an  inch  in  diameter  work  very 
much  faster  if  the  valve  has  a  small 
amount  of  lap  with,  of  course,  an  "ad- 
vance" commensurate  with  this  lap. 

Lead  is  not  necessary  until  cylinders 


approach  V/2  ins.  diameter  and  even 
then  only  in  the  case  of  high-revolution 
model  steam  engines  such  as  used  for 
the  direct  driving  of  dynamos.  Lap 
and  advance  also  reduce  excessive  cyl- 
inder condensation  which  is  one  of 
the  characteristic  failings  of  working 
models. 

In  a  radial  valve  gear  the  horizontal 
component  of  the  motion  of  the  crank 
is  employed  to  give  advance  to  the 
valve.  Lap  is,  of  course,  of  no  use 
without  advance  and  in  Walschaerts' 
motion  the  advance  is  obtained  by  a 
separate  rigging,  viz.,  a  vibrating  link 
operated  from  the  crosshead. 

The  fundamentals  of  this  motion  is 
illustrated  in  the  primitive  form  of  gear 
shown  in  Fig.  7.  The  valve  rod  is  not 
pivoted  to  the  vibrating  link  at  its  joint 
with  the  slide  in  the  slide  block,  but 
at  a  point  above  this  joint.  The  selec- 
tion of  this  point  for  a  given  stroke  of 
piston  will  depend  on  the  lap  added  to 
the  valve.  This  lap  is  indicated  by 
the  blackened  portion  of  the  valve  in 
the  sketch  and  is  approximately  (not 
more  than)  half  of  the  dimension  A. 
This  dimension  is,  of  course,  a  function 
of  the  proportions  of  the  vibrating  link 
as  exemplified  by  dimensions  X  and  V. 
So  much  for  the  principles  of  the  gear. 
In  the  next  article  the  writer  intends 
to  show  in  detail  the  practical  applica- 
tion and  the  dimensions  of  the  parts 
standard  valve  gear,  component,  suit- 
able for  Zyi  in.  gauge  models.  Any 
difficulties  he  will  be  pleased  to  clear 
up  if  the  perplexed  reader  will  put  them 
before  the  Editor  in  the  ordinary  way. 
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PLATINOID 

THIS  alloy  is  a  kind  of  German 
silver,  with  an  addition  of  1  to  2 
per  cent,  of  tungsten.  The  latter,  in  the 
form  of  phosphor-tungsten,  is  first 
melted  together  with  a  certain  quantity 
of  copper,  the  nickel  is  next  added,  then 
the  zinc,  and  finally  the  remainder  of 
copper.  In  order  to  remove  the  phos- 
phorus and  a  potion  of  the  tungsten, 
both  of  which  separate  dross,  the  re- 
sulting compound  is  several  times  re- 
melted.  Finally  an  alloy  of  a  beautiful 
white  color  is  obtained,  which,  when 
polished  closely  resembles  silver,  and 
retains  its  lustre  for  a  long  time.  Plati- 
noid has  the  properties  of  German 
silver  in  a  pre-eminent  degree.  It  shows 
great  resistance,  which  remains  quite 
constant  at  different  temperatures,  and 
is  about  V/2  times  greater  than  that  of 
German  silver. 


AMALGAM  OF  LIPOWITZ'S 
METAL 

THIS  amalgam  is  prepared  as  fol- 
lows: Melt  in  a  dish,  cadmium, 
3  parts;  tin,  4;  bismuth,  15,  and  lead, 
8,  and  add  to  the  melted  alloy  2  parts 
of  mercury  previously  heated  to  about 
212°  F.  Amalgamation  takes  place 
readily  and  smoothly.  After  the  intro- 
duction of  the  mercury  immediately 
take  the  dish  from  the  fire  and  stir  the 
liquid  mass  until  it  solidifies.  While 
Lipowitz's  alloy  becomes  soft  at  140°  F. 
and  melts  at  150°  F.,  the  amalgam 
melts  at  about  143.5°  F.  This  amal- 
gam may  be  used  for  the  manufacture 
of  small,  hollow  statuettes  and  busts, 
which  can  be  readily  gilded  or  bronzed 
by  the  galvanic  process. 

Small  statuettes  are  readily  made  by 
preparing  a  hollow  mold  of  plaster  of 
Paris  and  after  uniformly  heating  it  to 
about  140°  F.  pouring  in  the  melted 
amalgam.  The  mold  is  then  swung  to 
and  fro,  this  being  continued  until  the 
amalgam  is  solidified.  After  cooling 
the  mold  is  taken  apart  and  the  seams 
trimmed  with  a  sharp  knife.  The 
operation  may  also  be  modified  by  plac- 
ing the  mold  upon  a  rapidly  revolving 
disk  and  pouring  in  the  melted  amal- 
gam in  a  thin  stream.  By  the  centri- 
fugal force  developed  the  melted  metal 
is  hurled  against  the  sides  of  the  mold, 
and  in  this  manner  statuettes  of  consid- 
erable size  can  be  cast. 


Fig.  3.   Theoretical  diagram  of  action  of  simple  form  of  radial  gear.  Fig.  4.  Showing 
the  disturbing  effects  of  angularity  of  rods  on  valve  opening.  Fig.  7.  Diagram  showing 
obtaining  "advance"  in  a  radial  valve  gear 


NEW  WAY  OF  ANNEALING 
STEEL 

HEAT  the  piece  as  slowly  as  pos- 
sible, and  when  at  a  low  red 
heat  put  it  between  two  pieces  of  dry 
board  and  screw  them  up  tight  in  a 
vise.  The  steel  burns  its  way  into  the 
boards,  and,  on  coming  together  around 
it,  they  form  a  practically  air-tight 
charcoal-bed.  When  it  cools  off  the 
steel  is  apt  to  be  found  thoroughly  an- 
nealed. 
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A  2500-Watt  Step-down  Transformer  for 

Arc  Welding 

By  E.  F.  Tuttle,  Jr. 


THIS  transformer  was  built  for  a 
theatrical  outfit  and  is  capable  of 
delivering  a  very  -high  amperage 
at  the  secondary  terminals.  Numerous 
experiments  can  be  performed  with  the 
use  of  this  transformer  which  are  very 
startling  to  the  layman  and  the  device 
will  also  prove  useful  in  the  laboratory 
■as  a  source  of  low-potential,  high- 
amperage  current 

For  the  core  of  the  transformer  we 
will  need  about  140  strips  of  soft  black 
iron  (stovepipe  iron)  of  about  .017  inch 
•thickness  and  \%  inches  wide  and  5 
inches  long,  and  also  about  140  pieces 
V/i  inches  wide  by  8  inches  long. 
There  should  be  enough  of  each  size  to 
make  a  stack  of  2  %  inches  high.  They 
should  be  cut  accurately  to  size  and  all 
rough  edges  removed.  For  the  best  re- 
sults, each  piece  of  iron  should  be  given 
a  coat  of  vamish  or  shellac  as  this  will 
•cut  down  losses  through  hysteresis  and 
increase  the  general  efficiency  of  the 
.machine. 

While  the  pieces  for  the  core  are  dry- 
ing, a  form  may  be  made  for  assembling 
the-core  by  taking  a  board  about  8x11 
inches  and  nailing  a  block  exactly 
3%  x6%  by  about  lyi  inches  thick  in 
the  center  of  it.  When  the  core  is  built 
up  to  1^  in.  in  height  and  pressed 
tightly  together,  it  can  be  drilled  with 
3/16  in.  holes  as  shown  for  rivets.  The 
rivets  should  be  made  of  copper  wire 
(No.  5  bare)  and  the  holes  should  be 
countersunk  at  each  end  so  the  rivets 
will  be  flush  with  the  surface.  The 
four  rivets  marked  AAAA  should  not 
be  put  in  now  as  the  end  will  have  to 
be  removed  to  put  on  the  coils.  The 
eight  legs  should  be  made  and  one  put 
at  each  comer  (top  and  bottom)  as  the 
•corners  are  riveted  together. 

The  end  of  the  core  may  now  be 
taken  out  and  laid  aside  and  the  other 
two  legs  of  the  core  should  be  well  in- 
sulated with  either  oiled  cambric  (em- 
pire cloth)  or  friction  tape  to  a  thick- 
ness of  %  inch.  It  would  be  well  to 
file  off  the  rough  edges  of  the  core  be- 
fore applying  the  insulation  to  avoid 
•cutting  it. 

A  winding  form  for  the  coils  should 
now  be  made  of  wood  lyi  inches  square 
with  two  end  blocks  on  it  as  shown.  If 
a  lathe  can  be  used  it  is  much  quicker 
than  hand  winding,  but  if  a  lathe  is 
not  available  round  ends  must  be  made 
on  the  form  so  it  can  be  run  in  wooden 
bearings  of  some  sort.  A  block 
inches  long  by  6  inches  wide  is  nailed 
to  the  bench  and  two  uprights  with  1 
inch  holes  3  inches  from  the  bottom 
are  nailed  to  the  ends  of  the  1%  inch 


block.  These  serve  as  the  bearings  and 
a  handle  is  fastened  to  the  form  to  com- 
plete the  job. 

Both  the  primary  and  secondary  are 
wound  with  No.  15  D.C.C.  wire  and 
about  IS  pounds  will  be  needed.  A 
strip  of  cotton  tape  about  y£  inch  wide 
and  16  inches  long  is  laid  along  each 
side  of  the  form  and  tied  with  a  string 
down  into  the  corners  at  the  ends  and 
then  a  layer  of  rather  heavy  paper  is 
put  on  and  the  winding  placed  over 
this.  Start  at  the  left  hand  end,  leave 
about  8  inches  at  the  end  and  wind  90 
turns  which  should  come  to  proper  po- 
sition at  the  other  end.  If  it  does  not, 
the  end  block  will  have  to  be  moved  to 
the  correct  place.  Then  put  on  a  layer 
of  empire  cloth  and  continue  the  wind-. 


The  completed  welding  transformer 

ing  back  to  the  other  end.  This  is  con- 
tinued until  there  are  four  layers  in  all 
wound  on  the  leg  of  the  transformer. 
This  completes  one  of  the  primaries. 

Four  layers  of  empire  cloth  should 
now  be  wound  on  after  which  die  core 
is  ready  for  part  of  the  secondary  wind- 
ing. This  consists  of  four  layers  of  90 
turns  each  of  number  IS  D.C.C.  wire, 
each  layer  starting  at  the  left  hand  end 
of  the  form  and  being  wound  in  the 
same  direction  as  the  primary.  The 
winding  is  discontinued  at  the  right 
hand  end.  Each  end  of  the  wire  is  left 
about  8  inches  long  and  the  four  at 
each  end  of  the  form  are  connected  to- 
gether. There  is  no  need  of  putting 
empire  cloth  between  the  different  lay- 
ers of  the  secondary,  but  two  layers 
should  be  put  over  the  outside  and  the 
ends  of  the  four  tapes  brought  together 
and  tied.  The  coil  may  now  be  re- 
moved from  the  form  by  taking  off  one 
of  the  ends  and  well  taped  lengthwise 
through  the  hole  with  strips  of  empire 
cloth  or  bias  oiled  cambric.  Do  not 
use  friction  tape  for  this  as  it  will  not 
allow  the  coil  to  slip  over  the  core  with- 
out considerable  trouble. 


Wind  another  primary  and  secondary 
just  the  same  as  this  one,  being  sure  to 
start  at  the  left  hand  end  with  both  and 
to  have  just  90  turns  of  wire  in  each 
layer. 

After  these  windings  have  been  fin- 
ished, one  is  slipped  over  each  long  leg 
of  the  core  so  the  primary  terminals 
will  be  at  opposite  ends.  The  top  of 
the  transformer  should  now  be  made 
from  54  or  5/16  fiber,  or,  better  still, 
Bakelite.  The  larger  holes  in  it  are 
}i  inch  and  the  smaller  ones  3/16  inch. 
The  four  }i  inch  holes  marked  A  are 
for  fastening  the  top  to  the  upper  legs 
and  holes  BB  and  CC  are  for  the  sec- 
ondary and  primary  terminals  respec- 
tively. The  D.  P.  D.  T.  switches  will 
be  needed  and  should  be  obtained  before 
drilling  the  other  holes,  D  and  E. 
These  holes  are  correct  for  a  "Bryant 
5190"  switch.  After  putting  in  the  end 
of  the  core  and  riveting  on  all  the  legs, 
and  putting  on  our  top  we  are  ready  for 
our  connections.  These  are  shown  in 
the  top  view  and  allow  us  the  following 
changes  in  voltage  and  amperage  with 
the  different  positions  of  the  switches. 


f  5  as 

Cm  mm 


•as 
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Series  Series  720:  80  27 y2  45 

Series  Parallel  720:  90  l3l/2  180 

Parallel  Series  360:180  55  90 

Parallel  Parallel  360:  90  27 ]/2  180 

These  figures  are  for  full  load  and  on 
a  dead  short  at  the  terminals.  This 
condition  should  always  be  avoided, 
however,  and  the  transformer  used  only 
with  some  sort  of  regulating  device;  a 
rheostat  or  impedance. 

Mark  one  coil  number  one  and  the 
other  number  two  and  mark  the  inside 
and  outside  ends  of  all  wires.  Join  the 
4  secondary  ends  at  each  end  of  each 
secondary  and  connect  them  as  follows : 

Inside  primary  No.  1  to  con- 
nection No.  3. 

Outside  primary  No.  1  to  con- 
nection No.  2. 

Inside  primary  No.  2  to  con- 
nection No.  1. 

Outside  primary  No.  2  to  con- 
nection No.  4. 

Run  a  single  No.  5  wire  from  No.  5  to 
No.  6.  Now  run  a  double  No.  15  wire 
from  terminal  No.  13  to  connection  No. 
1  and  another  double  wire  from  ter- 
minal No.  14  to  connection  No.  2. 
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The  terminals  No.  13  and  No.  14 
are  located  at  holes  CC  and  should  be 
capable  of  carrying  25  amperes.  The 
terminals  No.  15  and  No.  16  are  for 
the  secondary  circuit  and  should  carry 
180  to  200  amperes.  They  may  be  of 
any  style  desired  but  I  find  that  the 
brass  storage  battery  connections  are 
very  good  and  as  cheap  as  any.  If 
these  terminals  do  not  make  a  good 
contact  or  are  too  small  they  will  cause 
trouble  by  heating. 

The  inside  wires  of  secondary  No.  1 

go  to  switch  connection  No.  9. 
The  outside  wires  of  secondary  No.  1 

go  to  switch  connection  No.  8. 
The  inside  wires  of  secondary  No.  2 

go  to  switch  connection  No.  7. 
The  outside  wires  of  secondary  No.  2 

go  to  switch  connection  No.  10. 
Run  4  No.  15  wires  from  No.  7  to  No. 
16  and  4  No.  15  wires  from  No.  8  to 
No.  15  and  4  number  15  wires  from  No. 
11  to  No.  12. 

The  switches  should  be  marked  "Pri- 
mary" and  "Secondary"  and  on  the 
fiber  cross  piece  of  the  switch  is  stamped 
"Series"  and  "Parallel"  as  shown. 
These  switches  should  not  be  opened 
while  carrying  current — especially  the 
secondary  switch  as  it  carries  such  a 
heavy  load  that  it  will  arc  and  burn  the 
contacts. 

A  couple  of  flexible  electric  cords 
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each  about  6  or  8  feet  long  and  about 
No.  6  or  8  gauge  may  be  fitted  with 
terminals  to  fit  No.  15  and  No.  16  on 
one  end  of  each  and  on  the  other  end 
soldered  to  a  brass  screw  about  3.8  inch 
diameter  by  inch  long  to  which  may 
be  fastened  suitable  clamps  for  holding 
carbons  for  an  arc  or  even  nails  and 
iron  rods  up  to  5/16  inch  diameter  to 
be  welded.  In  welding,  the  pieces 
should  be  put  together  before  the  cur- 
rent is  turned  on  and  the  current  turned 
off  before  moving  apart. 

In  using  the  connections  for  13  or 
27 the  terminals  may  be  held  in  the 
bare  hands  if  they  are  not  gripped  too 
tightly  and  an  arc  1  inch  long  between 
carbons  JH$  inch  in  diameter  may  be 
held  between  the  hands.  The  13J4 
volts  is  best  for  welding  and  2iy2  best 
for  the  arc  owing  to  the  high  resistance 
of  the  carbons.  Copper  and  iron  wires 
may  be  melted  with  this  outfit  but  a 
pan  should  be  placed  under  the  wire 
to  catch  the  molten  metal. 

Also  by  sprinkling  metal  filings  along 
in  a  ridge  on  a  brick  or  other  non-com- 
bustible article  and  connecting  a  wire 
to  each  end  the  filing  may  be  welded 
together  into  one  solid  piece. 

This  transformer  is  designed  for  110 
volts  and  60  cycle  current  such  as  is 
used  for  house  lighting  but  heavier 
fuses  should  be  put  in  than  are  ordi- 
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narily  used  as  the  transformer  takes  23 
amperes  on  full  load. 


REMOTE  CONTROL  FOR  LARGE 
SEARCHLIGHTS 

A RECENT  copy  of  the  General 
Electric  Review  contains  a  very 
interesting  discussion  concerning  large 
searchlights  and  their  use  for  military 
purposes.  It  has  been  found  very  diffi- 
cult for  the  operator  of  a  large  light  to 
train  the  light  on  the  object  to  be  illu- 
minated owing  to  the  dazzling  effect 
the  light  has  on  his  eyes.  The  only 
remedy  for  this  condition  is  remote  con- 
trol and  experiments  are  being  con- 
ducted along  this  line.  In  the  case  of 
remote  control  the  operator  is  stationed 
at  least  500  feet  from  the  searchlight 
and  at  this  distance  he  is  not  affected 
by  the  beam.  The  control  is  brought 
about  by  placing  the  field  of  the  operat- 
ing motor  across  a  certain  portion  of  a 
rheostat.  By  means  of  a  dial  switch, 
the  armature  may  be  connected  to  the 
center  point  of  the  rheostat  or  to  a  point 
either  to  the  right  or  left  of  it.  This 
will  depend  entirely  upon  the  direction 
of  rotation. 

It  is  possible  that  such  a  plan  could 
.  also  be  used  on  battleships  as  the  same 
trouble  is  had  in  training  the  light  on 
distant  objects. 
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Complete  Enclosure  for  Passengers  the 
Feature  of  New  Airplanes 


A MARKED  feature  of  the  recent 
Aeronautical  Exhibits  at  Chicago 
and  New  York  is  the  trend  noted 
in  airplane  design  away 
from  the  types  intended  for 
military  use  to  those  that 
have  been  designed  recently 
with  an  appeal  to  those  who 
can  use  airplanes  for  com- 
mercial requirements.  One 
of  the  largest  machines  at 
the  shows  and  one  that  at- 
tracted considerable  atten- 
tion is  the  Curtiss  Eagle, 
which  is  provided  with  three 
engines,  all  of  which  drive 
tractor  screws.  The  ma- 
chine weighs  about  7,500 


on  front  of  the  fuselage  is,  of  course, 
very  thoroughly  stream-lined.  The  fusel- 
age is  a  two-ply  veneer  construction. 


The  Avro  biplane,  an  English  type  that  was  widely  used  for  training 
purposes  in  Europe 


There  are  two  wheels  used  on  either 
side,  these  being  placed  in  tandem  with 
axles  supported  by  a  strong,  bridge-like 
truss.  The  chassis  is  com- 
posed of  steel  tubing  which 
has  been  faired  to  reduce 
resistance.  The  span  of  the 
machine  is  sixty-one  feet, 
length  thirty-seven  feet  and 
the  height  twelve  feet  four 
inches.  It  provides  accom- 
modations for  eight  passen- 
gers and  is  equipped  with  a 
dual  Dep  control  system. 
Another  attractive  Curtiss 
exhibit  was  the  Oriole 
machine  which  provides  ac- 
commodations for  two  pas- 


The  Curtiss  Eagle,  a  distinctive 
three-engine    passenger  carrier 

pounds  and  has  a  useful 
load  of  over  a  ton.  The  en- 
gines are  the  six-cylinder 
type  of  150  horsepower 
each.  The  feature  that  im- 
presses the  aviator  is  the 
large  size  of  the  machine 
and  the  relatively  low  ca- 
pacity of  the  motor  power 
provided,  which  means  con- 
siderably higher  transpor- 
tation efficiency  than  is 
usually  attained  by  aircraft. 
The  completely  enclosed  and 
well  arranged  cockpit  pro- 
vides accommodations  for 
pilots  and  passengers.  The 
engine  mountings  are  direct- 
ly on  the  lower  wing  and 
special  cure  is  taken  in  stream-lining  the 
outboard  motors.    The  motor,  mounted 


Interior  of  Curtiss  Eagle  cabin,  showing  dual  control  and  passenger 
accommodations 


The  landing  chassis  is  exceptionally 
substantial  and  is  original  in  design. 


Curtiss  Oriole  provides  for  two 
passengers  in  forward  cockpit 

sengers    and    a  pilot. 

The  passengers  sit  side 
by  side  in  a  roomy  cockpit 
and  are  protected  by  well- 
designed  wind  shields.  The 
pilot  has  his  own  cockpit 
placed  back  of  the  pas- 
senger compartment.  The 
fuselage  is  built  up  of 
veneer  and  is  an  exception- 
ally well  stream-lined  mono- 
coque  form.  The  engine  is 
a  six-cylinder  type  and  de- 
velops 150  horsepower. 

The  machines  shown  by 
the  Dayton  -  Wright  Com- 
pany were  very  good  exam- 
ples of  the  modern  method 
of  enclosing  the  passengers 
in  a  light,  but  well-protected  cabin. 
Two  models  were  shown,  one  of  which 
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was  known  as  the  cabin  cruiser,  wffich 
is  provided  with  a  twelve-cylinder  Lib- 
erty engine.  The  other  model,  which 
was  of  smaller  capacity,  is  provided 
with  the  Hispano-Suiza  motor  and  is 
known  as  the  aerial  limousine.  The 
Avro  three  Place  Biplane  shown  is  a 
modified  form  of  the  type  that  was 
used  in  such  large  quantities  for  train- 
ing pilots  in  Europe  by  both  the  Ameri- 
can and  English  air 
forces.  This  ma- 
chine was  noted  for 
its  reliability,  ease  of 
control  and  strength. 
The  engine  is  a  one 
hundred  and  ten 
horsepower,  Le 
Rohne  rotary,  readi- 
ly accessible  for  in- 
spection on  account 
of  its  mountings. 
This  was  the  only 
machine  shown  that 
had  a  combined  skid 
and  wheel  landing 
gear.  It  is  surpris- 
ing that  this  con- 
struction is  not  built 
to  a  greater  extent 
because  a  well- 
braced  skid  of  this 
type  acts  to  prevent 
nosing  over  on  a 
rough  landing  and 
the  rear  end  of  the 
skid  can  be  used  to 
exert  a  powerful 
braking  action  on 
the  ground  to  retard 
the  speed  of  the 
machine  when  land- 
ing. 


Among  the  other  aircraft  shown  that 
created  considerable  interest  were  the 
Curtiss  Sea  Gull  Flying  Boat  type, 
which  was  very  similar  to  the  M.  F. 
boats  used  for  training  Navy  aviators 
during  the  war.  The  Aeromarine  Fly- 
ing Yacht  also  received  its  share  of 
attention,  especially  as  the  passengers 
and  pilots  are  totally  enclosed  in  a 
cabin  provided  with  transparent  pyra- 


Two  Dayton-Wright  commercial  models.    Limousine  model  at  top  and  cabin  cruiser 
below.    In  these  passengers  and  pilot  are  completely  protected 


lin  windows.  The  pilot  can  open  the 
windows  in  front  of  his  seat  if  vision, 
or  control  is  impaired  for  any  reason 
by  their  remaining  closed.  The  engine 
is  the  Aeromarine,  six-cylinder,  veiii- 
cal  type,  rated  at  one  hundred  and 
thirty  horsepower. 

The  Goodyear  Company  had  an  in- 
teresting exhibit  known  as  the  "Pony 
Blimp,"  a  small  dirigible  balloon  pro- 
viding accommoda- 
tions for  a  pilot  and 
passenger.  This  is 
a  non-frigid  airship 
of  35,000  cu.  ft.  ca- 
pacity, 95  ft.  long, 
28  ft.  diameter  and 
40  ft.  overall  height. 
It  is  the-  smallest 
craft  of  its  kind  in 
existence  and  is  in- 
teresting because  it 
seems  to  be  the 
smallest  size  prac- 
ticable for  the  car- 
rying of  two  passen- 
gers. Fitted  with  an 
Ace  40  hp.  engine, 
the  craft  has  a  high 
speed  of  40  m.p.h. 
and  a  full  speed  en- 
durance of  10  hrs 
The  disposable  lift 
(crew,  fuel  and  bal- 
last) is  800  lbs. 
The  envelope  is 
notable  for  it> 
blunt  form,  the 
streamline  ratio,  3.3 
to  1,  marked  a  de- 
rided departure 


(Com.  or  page  421 ) 


General  view  of  exhibits  at  Chicago  Aero  Show,  with  Curtiss  Eagle  in  foreground  and  "Pony"  Blimp  in  center  of  the  hall 
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THE  accompanying  illustration 
shows  a  number  of  new  fittings 
that  will  be  found  of  value  by  motor 
boat  owners  because  they  are  simple  in 
construction  and  serve  a  really  useful 
purpose.  The  wrench  shown  at  A  is  a 
simple  device  that  will  be  found  ex- 
ceptionally useful  for  screwing  up 
grease  cups  and  for  reaching  into  nor- 
mally inaccessible  places  to  opep  or 
close  drain  or  relief  cocks.  It  is  of 
substantial  construction  and  requires 
no  adjustment.  Because  of  its  peculiar 
shape  it  will  fit  grease  cups  of  any  type 
as  shown  in  illustration  and  either  Tee 
or  L  handle  pet  cocks. 

Leaky  gasoline  is  a  source  of  fire 
risk  in  a  motor  boat  because  it  is  apt  to 
collect  in  the  bilge  and  may  become 
ignited  from  an  electric  spark  or  other 
causes.  The  gasoline  cock  shown  at  B 
is  of  very  good  construction  and  can- 
not leak  on  account  of  having  a  closed 
bottom  and  packed  stem.  The  ordi- 
nary drain  or  shut-off  cock  construc- 
tion is  such  that  the  spigot  goes  right 
through  the  body,  and  if  it  becomes 
loose,  the  gasoline  may  leak  even  if  the 
valve  is  in  a  closed  position.  The  con- 
struction shown  has  a  ground  spigot 
which  is  kept  seated  by  a  substantial 
spring  and  as  a  further  safeguard  a 
stuffing-box  or  packing  nut  is  pro- 
vided to  close  the  space  around  the 
stem  and  make  it  gasoline  tight. 

When  the  gasoline  or  oil  tank  or 
water  tanks  of  a  cruiser  are  placed 
low  down  in  the  boat  so  that  the 
liquids  will  not  flow,  it  is  neces- 
sary to  use  pressure  feed.   The  air 
pump  and  pressure  gage  shown  at 
C  should  be  useful  in  this  connec- 
tion.  Both  units  are  mounted  on  a 
plate  intended  to  be  attached  to  the 
bulkhead.  When  suf- 
ficient pressure  has 
been  pumped  up  by 
the  pump,  a  turn  of 
the  pump  handle 
prevents  the  escape 
of  air  and  the  gage 
registers  the  pres- 
sure at  all  times.  A 
vent,    operative  by 
turning  the  pump 
handle,  is  also  pro- 
vided.   The  tank 
shut-off  valve  shown 
at    D    includes  a 
combination  of  a  needle  valve  with  -a 
wire  gauze  strainer  in  one  fitting.  It 
is  made  throughout  of  bronze  and  can 
easily  be  installed  in  any  gasoline  tank. 


New  Fittings  For  Motor  "Boats 


Prtssurt  Saugt  Outlet-^ 


tegral  member  with  the  supporting 
piece  that  carries  the  stern  bearing.  A 
double  universally  jointed  driving 
shaft  is  used  and  the  rear  bearing  for 
the  propeller  shaft  is  also  hinged  so 
that  it  can  assume  the  required  posi- 
tion due  to  the  change  of  shaft  angle 
when  the  mechanism  is  raised  and  when 
the  propeller  is  pushed  down  into  the 
water.  The  general  construction  of 
the  mechanism  is  clearly  shown  in 
drawing,  as-  is  the  location  of  the  power 
plant  and  the  operating  lever. 


Some  new  fittings  of  value  to  motor  boat 
owners 

water,  or  who  desire  a  light  craft  that 
could  be  hauled  out  on  the  beach  when 
not  in  use.  A  light,  double  ended 
power-driven  skiff  that  is  reasonably 


Shaft  Lifted, 


Propeller  ■ 
Shaft  Bearing 


-Propeller  Shaft 
"--  Guard 


Guard 


POWER  DRIVEN   SKIFF  WITH 
NOVEL  PROPELLER  ARRANGE- 
MENT 

THE  suggestion  given  in  accom- 
panying diagram  is  a  useful  one 
for  those  who  operate  boats  in  shallow 


Diagrams  showing  method  of  operating  disappearing  propeller  so  boat  can  be  hauled 
out  on  the  beach  without  damaging  propulsive  machinery 


seaworthy  is  depicted.  The  arrange- 
ment of  the  propulsive  mechanism  is 
such  that  the  shaft  and  its  propeller 
may  raise  up  within  the  hull  of  the 
boat,  leaving  nothing  projecting  below 
the  keel  that  may  be  damaged  by  con- 
tact with  the  beach  or  with  obstructions 
in  the  water.  The  speed  of  the  boat 
may  be  controlled  to  a  reasonable  de- 
gree by  regulating  the  depth  of  immer- 
sion of  the  propeller.  As  will  be  seen, 
the  propeller  protecting  shoe  is  an  in- 


SHRINKAGE  OF  VENEER  FROM 
BOILED  AND  STEAMED 
LOGS 

ACCORDING  to  present  practice, 
il  logs  which  are  to  be  cut  into 
veneer  are  either  steamed  or  soaked  in 
hot  or  boiling  water  for  several  hours 
to  soften  the  wood.  The  claim  is  some- 
times made  that  the  veneer  from  boiled 
logs  is  likely  to  shrink  and  swell  less 
with  changing  moisture  content  than 
the  veneer  from  steamed  logs.  This 
point  was  made  the  subject  of  investi- 
gation by  the  Forest  Products  Labora- 
tory at  a  plant  using  both  methods  of 
preparing  the  logs.  Thirty  sheets 
of  1/12-inch  rotary-cut  birch  ve- 
neer, 60  inches  square,  were  se- 
lected from  about  six  logs  pre- 
pared in  each  way.  The  sheets 
were  carefully  measured,  passed 
through  a  textile  drier,  and  meas- 
ured again. 

The  average  moisture  content  of 
the  boiled  veneer  and  that  of  the 
steamed  before  drying  were  prac- 
tically the  same,  being  64.8  and 
65.5  per  cent,  respectively.  The 
average  moisture 
content  for  both 
kinds  after  passing 
through  the  drier 
was  10  per  cent,  and 
the  moisture  contents 
of  all  dried  sheets 
were  between  7  and 
13  per  cent.  The 
shrinkage  caused  by 
drying  was  found  to 
be  the  same  for  both 
kinds  of  veneer. 
When  the  dried 
sheets  were  resoaked, 
they  expanded  to  their  original  dimen- 
sions, and  when  subjected  to  a  second 
drying  they  shrank  as  uniformly  as 
before. 

Although  these  tests  were  very  crude 
they  indicate  that  the  shrinkage  of  ve-! 
neer  from  boiled  and  steamed  logs  is 
practically  the  same.  The  variation  is 
no  greater  than  is  found  between  pieces 
from  different  logs  which  have  under- 
gone the  same  treatment. 
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Models    Made  by  a  Reader 


THE  models  pictured  on  this  page 
are  the  work  of  Mr.  George  R. 
Aitken.  Those  interested  in  the  con- 
struction of  historical  models  will  enjoy 
looking  at  the  pictures  of  the  Atlantic, 
"Puffing  Billy,"  "The  Rocket,"  and 
Robert  Fulton's  Clermont. 


A  well  executed  model  of  the  Atlantic  which  was 
placed  in  service  on  the  Baltimore  &  Ohio  in  the 
year  1832.  The  original  oj  this  now  historical  loco- 
motive was  built  by  Davis  &  Gartner  of  York,  Pa. 


A  model  of  a  modem  passenger  locomotive  built  by  Mr. 
Aitken.  This  is  a  distinct  contrast  to  the  early  types 
pictured  on  this  page.  The  horizontal  engine  shown  at 
the  right  is  complete  in  every  detail,  including  governor 


Above  is  shown  the  fa- 
mous old  locomotive 
•'Puffing  Billy,"  which 
was  built  in  1813  by 
Timothy  Hackworth,  a 
blacksmith,  for  the 
Wylana  Railway,  En- 
gland. The  center  bot- 
tom shows  Robert  Ful- 
ton's "Clermont'' which 
made  its  famous  trip 
up  the  Hudson  in  1807 


"The  Rocket,"  which  ' 
was  put  into  operation 
in  the  year  1815  by 
George  Stephenson. 
This  was  the  first  en- 
gine in  which  the  pow- 
er was  given  to  the 
wheels  by  direct  trans- 
mission 
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Standardization  of  Gauge  Design 

By  Walter  J.  Oldroyd 

Supt.  of  Equipment,  Springfield  Armory 


IN  order  to  produce  parts  that  are  in- 
terchangeable in  large  quantities, 
the  question  of  standardization  of 
gauges  has  been  found  a  very  essential 
problem  to  contend  with,  a  great  many 
factories  already  having  established 
their  own  standards  for  jig  and  fixture 
work,  but  the  subject  of  gauging  had 


on  one  operation,  several  of  these  snaps 
are  put  onto  a  loose-leaf  binder  ring 
and  a  drop  of  solder  on  the  joint  will 
make  the  ring  solid,  and  should  it  be 
required  to  correct  the  gauges,  the  ring 
is  quickly  opened.  Each  gauge  on  the 
ring  should  be  given  the  same  identifi- 
cation number  with  a  letter  following 
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lengths  but  the  shape  of  the  bar  may  be 
changed  to  suit  conditions  and  the  span 
of  the  gauge.  The  gauges  in  Fig.  I  are 
not  suitable  for  gauging  round  work 
over  one  inch  in  diameter,  but  are  sat- 
isfactory for  the  length  of  work  up  to 
four  inches.  To  furnish  a  snap  for  di- 
ameters from  one  inch  up  to  four  inches 
the  gauges  shown  in  Fig.  Ill  are  used. 
The  capacity  of  each  gauge  varies  by 
five-eighths  inch  and  they  are  made  of 
steel  forgings  with  the  blocks  and  plug 
set  in. 

A  design  of  built-up  gauge  which  has 
many  advantages  is  illustrated  in  Fig 
IV.  As  will  be  seen  from  the  illustra- 
tion it  is  made  in  two  parts,  the  upper 
|K)rtion  is  a  simple  piece  of  carbon  steel 
ground  and  the  other  portion  of  the 
gauge  has  the  steps  machined  and 
ground  one  step  on  each  end.  The  two. 
parts  of  this  gauge  are  held  together  by 
means  of  two  filister  head  screws. 
While  this  gauge  is  often  used  up  to 
two  and  a  half  inches,  yet  its  greatest 
usefulness  is  on  smaller  openings,  such 
as  up  to  one-quarter  inch,  where  grind- 
ing the  opening  in  a  gauge  of  the  de- 
sign shown  in  Fig.  I  is  not  practical. 
This  type  of  gauge  also  has  a  distinct 
advantage  over  the  ordinary  snap  gauge 
in  that  it  mav  be  taken  down  at  anv 


not  been  given  as  much  consideration. 
In  order  to  show  just  what  has  been  ac- 
complished in  standardization  of 
gauges  this  manuscript  has  been  com- 
piled. 

Snap  Gauges 

I  will  first  consider  the  snap  tfauge. 
which  is  one  of  the  simplest  of  gauges. 
Fig.  1  shows  a  set  of  standards  for  snap 
gauges  which  are  very  satisfactory  for 
small  work,  gauging  up  to  four  inches 
in  length.  They  are  made  of  a  good 
grade  of  carbon  steel,  carbonized,  hard- 
ened and  ground.  They  have  been  de- 
signed with  the  idea  of  departing  from 
the  old  idea  of  putting  many  gauges 
onto  one  piece  of  steel,  there  being  one 
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gauge  to  a  piece  and  this  with  a  maxi- 
mum and  a  minimum  step. 
When  several  gauges  are  to  be  used 


to  indicate  the  order  in  which  it  is  to 
be  used  in  gauging  the  work.  There  is 
plenty  of  space  on  these  gauges  to  mark 
the  component  name  and  the  operation 
number  as  well  as  any  other  markings 
that  the  system  might  require. 

The  illustration  at  Fig.  II  shows  a 
form  of  built-up  gauge  for  use  in  gaug- 
ing work  more  than  four  inches  long. 
The  end  blocks  are  the  same  for  all 


time  when  the  steps  become  worn  and 
by  simply  regrinding  it  can  be  put  back 
in  its  original  shape  again  and  this 
process  may  be  followed  for  an  indefi- 
nite period  of  time  or  until  the  parts 
are  too  light  to  be  of  any  practical  use, 
which,  of  course,  would  be  a  very  long 
time.  It  will  be  noted  that  these  gauges 
are  chamfered  on  the  minimum  side 
and  provided  with  a  radius  on  the 
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maximum  side.  In  this  way  a  man  soon 
becomes  used  to  the  gauge  and  does  not 
pay  constant  attention  to  the  numerals 
identifying  the  size. 

Plug  gauges,  while  simple  in  con- 
struction, may  be  made  to  a  variety  of 
designs  and  constructions,  but  one  that 
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seems  to  have  met  all  the  requirements 
of  practicability,  simplicity  and  neat- 
ness is  shown  in  Fig.  IV.  The  handle, 
which  is  knurled,  is  finished  complete, 
except  for  the  flat  for  marking,  in  an 
automatic  screw  machine  and  can  be 
made  of  any  cheap  stock  that  works 
well  at  a  rapid  speed.  The  plugs  like- 
wise are  made  up  in  quantity  lots  and 
fitted  to  the  handle  and  pinned  to  the 
handle  by  a  straight  pin  as  required. 

Flush  Pin  Gauges 

Flush  pin  gauges  and  bushings  are 
made  up  and  carried  in  stock  with  the 
upper  end  of  the  bushings  left  un- 
ground  until  assembled  into  the  gauge. 
Flush  pin  gauges  are  built  up  to  meet 
conditions  of  irregular  shape,  etc.  These 
flush  pin  gauges  have  often  been  used 


rio.  jz 


in  connection  with  snap-gauge  frames, 
where  for  lack  of  space  a  two-step 
gauge  could  not  be  used,  instead  of 
making  two  single-step  gauges.  These 
flush  pins  are  made  in  three  sizes,  one- 
eighth  inch,  one-quarter  inch  and  three 
eighths  inch,  and  cover  the  require- 
ments of  nearly  all  cases  where  flush 
pin  gauges  are  required.  The  two  larger 
sizes,  shown  in  Fig.  VI,  are  the  more 
often  used. 

Flush  pin  depth  gauges  for  hand  use 
in  gauging  the  depth  of  holes,  slots  and 
the  like  is  shown  in  Fig.  VII.  This 
gauge  is  made  of  four  parts,  the  body  is 
cold-rolled  steel  carbonized,  hardened. 


and  ground  on  the  ends  only.  The  bot- 
tom end  is  larger  than  the  handle  or 
knurled  end  in  order  to  secure  a  sub- 
stantial base  while  using  the  gauge. 
The  plunger  is  of  tool  steel  hardened 
and  ground,  the  projecting  end  is  made 
to  whatever  length  is  required  and  quite 
often  has  to  be  flattened  on  the  sides 
to  meet  individual  conditions.  The 
plunger  is  held  in  place  by  means  of  a 
small  drill  rod  pin.  The  plunger  is  flat- 
tened to  allow  about  one-sixty-fourth 


Swing  Finger  Gauges 
Flush  pin  gauges  are  not  always  sat- 
isfactory for  certain  cuts  where  the 
clearance  has  to  be  provided  between 
the  gauging  points  and  the  work  while 
putting  the  work  into  and  taking  it  out 
of  the  gauging  fixture.  Swing  finger 
gauges  are  used  in  such  cases,  in  fact 
I  prefer  them  to  the  flush  pin  gauge. 
The  standard  for  these  swing  finger 
gauges  is  shown  in  Fig.  VIII.  It  will 
be  noted  that  the  length  of  the  wearing 
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excess  movement  of  the  plunger  each 
side  of  the  two  limits.  A  spring  is  pro- 
vided inside  the  body  to  always  force 
the  plunger  outward. 

I  do  not  consider  flush  pin  gauges 
practical  where  the  limits  are  very  close 
unless  a  straight-edge  is  used  in  con- 
junction with  them,  about  .004  inch  is 
about  as  small  as  is  practical  for  finger- 
nail feel. 


surface  of  the  "go"  radius  is  greater 
than  the  "not  go"  radius.  This  greater 
wearing  surface  is  to  provide  for  the 
swing  coming  in  contact  with  the  work 
to  be  gauged,  while  the  "not  go"  swing 
should  never  pass  by  anyway.  The 
handle  portion  is  reduced  in  thickness 
a  little  and  knurled  on  both  sides  to 
provide  a  grip  for  the  operator.  These 
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swings  are  made  of  a  good  grade  of 
machine  steel  carbonized,  hardened  and 
ground. 

The  studs  upon  which  these  swings 
are  mounted  are  shown  in  Fig.  IX. 
They  are  made  of  machined  steel  car- 
bonized and  the  portion  upon  which 
the   swing   bears   is   hardened  and 


small  slot  for  the  pointer  to  pass 
through  and  over  that  is  a  small  piece 
of  glass  which  is  held  in  place  by  means 
of  a  sheet  steel  cap  riveted  to  the  cover, 
this  makes  the  mechanism  entirely 
dustproof.  Gauges  of  this  design  have 
a  wide  range  of  usefulness  in  connec- 
tion with  the  gauging  of  gun  work. 


Z2T 

PI  s 


no 

B 

c 

p 

E 

H 

J- 

/r 

/ 

i 

& 

4 

i 

i 

u. 
f 

/b. 

JL 
f- 

z 

z 

M 

7 

s 

i 

& 

/ 

=f 

J. 

3 

T 

Ti 

1 

3 

7 

X 

J* 

1 

£ 
/* 

Z 
0 

l 

i 

r 

1 

/ 

/ 

r 
75 

u 

T 

J 

/7 

~T 

/* 

T 

B 

3. 

JA 

i: 

c 

i- 

1 

r 

± 

3- 
7* 

aaet 

r 

/ 

'7 

w 

—r 
r 

s- 

Jr 

VP/. 

no 

/ 

Z 

J 

/r 

* 

Z 

s 

4 

u 
+ 

c 

J 
3~ 

J. 
0 

/ 

J. 

/ 

s 

J- 

£ 

5 

ground.  The  swing  fingers  are  held 
onto  the  studs  by  means  of  cold-rolled 
steel  screws  pack  hardened  and  are 
shown  in  Fig.  X. 

Indicator  Gauges 

A  very  handy  gauge  for  testing  the 
alignment  of  one  cut  in  relation  to  an- 
other cut  already  taken  is  the  indicator 
gauge  shown  in  Fig.  XI.  In  this  gauge 
"A"  is  the  base,  made  of  40  per  cent 
carbon  steel  carbonized,  hardened  and 
ground  on  the  bottom  and  ends  as  indi- 
cated by  the  "f"  marks.  "B"  is  a  tool- 
steel  plunger  hardened  and  ground  and 
comes  in  contact  with  the  surface  to  be 
gauged,  while  the  ground  surface  on 
the  front  end  of  the  base  slides  against 
a  straight-edge  which  is  in  line  with  the 
surface  on  the  part  from  which  we  wish 
to  gauge  the  alignment  of  the  surface 
upon  which  the  plunger  "B"  makes  a 
sliding  contact. 

The  plunger  "B"  runs  in  hardened 
and  ground  bushings  which  are  made 
of  tool  steel  and  held  forward  by  means 
of  a  spring  C  attached  to  a  pin  D  in 
the  plunger.  In  the  forward  end  of  the 
plunger  is  a  slot  into  which  sets  the  arm 
E,  which  is  pivoted  on  the  stud  F 
screwed  into  the  base  A.  The  other  end 
of  the  arm  E  is  forked.  On  the  stud  J 
is  a  pointer  H,  projecting  from  the  bot- 
tom of  which  is  a  pin  G  and  the  other 
end,  which  is  the  pointer,  projects 
through  a  slot  in  the  cover.  By  this 
combination  of  levers  the  movement  of 
the  plunger  is  magnified  forty  times.  A 
cover  K  is  screwed  to  the  base  and  has 
graduations  for  the  indicator  point, 
each  graduation  representing  1/1000  of 
an  inch. 

The  only  opening  in  the  cover  is  the 


of  cooling  the  piston.  (4)  A  simple 
form  of  reversing  gear  and  (5J  Safety 
appliances 'for  preventing  false  manipu- 
lation. 

The  exhaust  ports  consist  of  openings 
in  the  lower  end  of  the  cylinder  wall 
which,  during  the  greater  part  of  the 
stroke  are  kept  closed  by  the  piston, 
although  partly  controlled  by  an  equi- 
librium lifting  valve.  The  spent  gases 
are  first  allowed  to  escape  when  the 
further  travel  of  the  piston  connects  the 
cylinder  with  the  atmosphere  and  per- 
mits air  to  enter  the  scavenging.  The 
exhaust  ports  are  fully  closed  when  the 
exhaust  ports  are  fully  closed  when  the 
crank  is  in  its  central  position  of  the 
return  stroke,  compression  commences 
and  fuel  oil  is  injected  through  a  valve 
in  the  cylinder  cover.  Continued  com- 
pression ignites  the  charge  and  the 
working  stroke  occupies  a  quarter  of  a 
revolution,  after  which  the  ports  are 
again  uncovered  for  the  exhaust.  The 
two  cycles  are  thus  completed  in  a  single 
revolution,  the  four  quarters  forming 
respectively  the  working,  scavenging, 
compression  and  ignition  stroke.  The 
cooling  arrangement  for  the  piston  con- 


SULZER  DIESEL  ENGINE 

THE  type  of  Diesel  engine  intro- 
duced by  Messrs.  Sulzer  Bros,  in 
Switzerland  is  now  being  manufactured 
in  other  European  countries  under  li- 
cense from  the  inventors.  Units  vary- 
ing in  size  from  150  to  2,000  h.p.  are 
being  built  on  the  single-acting,  two- 
stroke  cycle  principle,  as  recently  in- 
troduced, of  which  more  than  270,000 
h.p.  have  already  been  supplied.  The 
advantages  claimed  are:  (1)  Reduc- 
tion in  the  number  of  valves  arranged 
in  the  combustion  chamber  and  exposed 
to  high  pressure  and  temperature.  (2) 
A  simple  and  strong  design  of  cylinder 
head.    (3)  A  rapid  and  safe  method 


sists  of  a  jet  of  water  which  impinges 
on  the  front  end  and  escapes  through  a 
telescopic  tube  which  keeps  tight  with- 
out stuffing  boxes. 


Persistent  sulphation  which  is  indi- 
cated by  a  greenish  deposit  on  a  bat- 
tery terminal  is  due  to  a  break  in  the 
sealing  compound  that  allows  the  acid 
to  climb  the  binding  post  and  attack 
the  terminal.  This  break  can  be  sealed 
by  softening  the  compound.  A  blow 
torch  lamp  is  good  for  this,  but  care 
must  be  exercised  not  to  melt  the  lead 
straps  or  terminal  posts.  The  battery 
should  be  removed  from  the  car  to  avoid 
the  danger  of  fire. 
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ELECTRICAL  PROGRESS  DIGEST 


LONG-DISTANCE  TRANSMIS- 
SION LINES 

WHAT  will  be  one  of  the  longest 
transmission  lines  is  now  in  the 
course  of  construction.  This  will  ex- 
tend from  the  city  of  Winnipeg  to 
Portage  la  Prairie,  Canada.  The  line 
is  to  extend  a  distance  of  60  miles  and 
will  have  towers  made  of  steel.  Alum- 
inum wire  of  No.  0  gauge  is  being  used 
on  the  first  circuit  which  is  to  carry 
5,000  kilowatts  at  66,000  volts  with  a 
3  per  cent  drop  in  voltage  at  the  desti- 
nation. Plans  are  now  being  laid  for 
the  installation  of  a  second  circuit. 
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work  is  being  carried  on  to  some  extent. 
After  the  seeds  are  treated  in  the  way 
described  above,  they  are  placed  in  a 
kiln  and  dried.  The  entire  treatment 
must  be  gone  through  about  two  months 
before  the  seeds  are  planted. 


DETECTING  UNDER-WATER 
SOUNDS  ELECTRICALLY 

A METHOD  of  detecting  sound  in 
water  has  been  perfected.  This  is 
one  of  many  different  systems  that  have 
been  proposed  during  the  past  five 
years.  The  present  system  seems  to 
possess  more  than  usual  merit.  The 
present  method,  which  was  developed 
during  the  last  days  of  the  war,  makes 
it  possible  to  fix  the  source  of  dis- 
turbance with  great  accuracy. 

A  number  of  submerged  "hydro- 
phones" are  laid  a  few  miles  apart  at 
the  proper  distance  from  the  shore. 
These  are  all  connected  to  a  central 
station  which  is  provided  with  a  very 
sensitive  galvanometer  that  records 
the  slightest  disturbance.  The  gal- 
vanometers are  made  to  record  the  dis- 
turbances upon  a  moving  photographic 
film.  Normally,  the  record  on  the  photo- 
graphic film  is  in  a  perfectly  straight 
line.  When  a  sound  wave  strikes  one 
of  the  submerged  phones,  a  variation  of 
the  galvanometer  current  takes  place 
and  a  record  of  the  sound  is  produced 
upon  the  moving  film.  By  the  proper 
measuring  of  the  difference  in  time  be- 
tween the  arrival  of  the  various  signals 
on  the  galvanometers,  the  almost  exact 
location  of  the  disturbance  can  be  cal- 
culated. 


ELECTRIC    TREATMENT  OF 
SEEDS 

AVERY  novel  method  of  treating 
seeds  has  been  perfected  recently. 
An  electrolyte  of  sodium  nitrate  is 
placed  in  a  vat  or  cell  equipped  with 
iron  electrodes.  The  orignators  of  this 
system  claim  that  the  yield  is  consider- 
ably increased  when  wheat,  barley  or 
oats  are  subjected  to  this  treatment.  It 
is  said  that  500  farmers  have  become 
interested  in  this  method  and  that  the 


ELECTRICAL  GAS  MASK 

THE  electrical  precipitation  of  gas- 
eous substances  has  been  applied 
to  the  gas  mask  in  place  of  charcoal. 
In  the  new  mask  a  small  induction  coil 
is  used  to  condense  the  fumes  or  gases. 
The  new  electrical  gas  mask  has  been 
reduced  in  weight  by  two  pounds  and 
is  said  to  be  much  more  comfortable 
than  the  old  type.  The  electrical  mask 
has  not  been  developed  to  a  state  of  per- 
fection, but  it  has  shown  very  promising 
results. 


A  NATURAL  INSULATING  SUB- 
STANCE 

KELP  is  now  being  used  as  a  source 
of  insulating  compound  in  Aus- 
tralia. After  the  first  treatment,  the 
kelp  is  pressed  into  shape  under  hy- 
draulic pressure  and  then  treated  with 
formalin.  The  finished  product  can  be 
turned  on  a  lathe  and  is  capable  of 
taking  a  very  high  finish.  The  kelp  is 
available  in  tremendous  quantities 
along  the  Australian  and  Tasmanian 
shores. 


NEW    METHOD    OF  MAKING 
IRON  CORES  TO  CUT  DOWN 
HYSTERSIS  LOSSES 

IRON  cores  used  in  radio  apparatus 
are  generally  made  with  the  greatest 
number  of  laminations  possible.  These 
laminations  are  always  insulated  from 
one  another  with  a  thin  layer  of  shellac 
which  further  cuts  down  the  losses. 

A  new  method  of  making  iron  cores 
has  recently  been  devised  which  is  a 
distinct  step  forward.  The  iron  used 
is  produced  electrolytically  to  insure 
great  purity.  The  iron  produced  in 
this  way  is  then  pulverized  to  a  fine- 
ness that  will  permit  of  its  individual 
particles  passing  through  a  screen  with 
two  hundred  meshes  to  the  square  inch. 
The  iron  powder  is  then  thoroughly 
mixed  with  shellac  and  pressed  into 
shape  under  a  hydraulic  press.  In  the 
case  of  small  high-frequency  coils  four 
or  five  iron  rings  of  this  nature  are 
used  to  build  up  the  core.  Engineers 
have  found  that  this  still  further  de- 
creases the  losses. 

Each  of  the  iron  particles  forming 
the  core  are  insulated  from  one  another 
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by  a  very  thin  film  of  shellac.  Thus 
each  tiny  particle  acts  a  lamination. 


A  NEW  TELEPHONE 
TRANSMITTER 

THE  present  type  of  telephone  trans- 
mitter has  a  number  of  disadvan- 
tages. One  of  the  worst  is  its  inability 
to  accurately  transmit  certain  parts  of 
speech.  The  new  transmitter  is  built  on 
the  principle  of  an  electric  condenser. 
The  impinging  sound  waves  of  the 
voice  changes  the  capacity  of  the  circuit 
by  causing  one  plate  of  the  condenser 
to  vibrate.  This  variation  changes  the 
current  value  of  the  circuit  and  causes 
speech  to  be  transmitted  to  the  distant 
receiver  which  is  the  same  as  that  ordi- 
narily used.  The  new  transmitter  has 
been  found  to  transmit  all  parts  of 
speech  almost  perfectly. 

A  further  development  along  this 
line  is  the  use  of  a  carbon  or  micro- 
phonic attachment  with  the  condenser- 
transmitter.  This  transmits  all  parts  of 
speech  with  great  perfection  and  gives 
a  louder  indication  at  the  receiver. 

Both  of  these  transmitters  are  now 
in  a  state  of  development  and  as  far  as 
experimentation  has  gone  very  good  re- 
sults have  been  produced. 


THE  UNITED  STATES  TELE- 
PHONE INDUSTRY 

SOME  figures  recently  issued  by  the 
Bureau  of  Census  give  some  very 
interesting  information  concerning  the 
extent  of  the  telephone  industry  in  the 
United  States.  According  to  the  Bu- 
reau, there  are  over  53,000  separate 
systems  and  lines  in  the  country.  This 
also  includes  many  private  lines.  These 
53,000  lines  involve  nearly  29,000,000 
miles  of  wire.  This  amount  of  wire  is 
sufficient  to  reach  around  the  earth  at 
the  Equator  1,150  times.  About  11,- 
700,000  telephones  are  connected  to- 
gether by  this  great  network  of  cop- 
per wire.  It  is  said  that  nearly  twenty- 
two  billion  telephone  messages  were 
handled  in  the  United  States  during  the 
year  1917.  This  stupendous  figure 
means  that  every  man,  woman  and 
child  in  the  country  called  on  the  tele- 
phone 220  times  during  the  course  of 
the  year.  About  262,000  were  em- 
ployed in  the  industry  during  1917. 
About  65  per  cent  of  these  were  women. 

Year  by  year  the  telephone  messages 
in  the  United  States  increase  tre- 
mendously. Next  year  will  exceed  the 
figures  given  above. 
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TO  MAKE  STEEL  SO  SOFT  THAT 
IT  CAN  BE  WORKED  LIKE 
COPPER 

PULVERIZE  beef  bones,  mix  them 
with  equal  parts  of  loan  and  calves* 
hair  and  stir  the  mixture  into  a  thick 
paste  with  water.  Apply  a  coat  of 
this  to  the  steel  and  place  it  in  a  cruci- 
ble, cover  this  with  another,  fasten  the 
two  together  with  wire  and  close  the 
joint  hermetically  with  clay.  Then 
place  the  crucible  in  the  fire  and  heat 
it  slowly.  When  taken  from  the  fire 
let  it  cool  by  placing  it  in  ashes.  On 
opening  the  crucible  the  steel  will  be 
found  so  soft  that  it  can  be  engraved 
like  copper. 
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ANNEALING  OF  BRONZE 

THIS  process  is  especially  em- 
ployed in  the  preparation  of  alloys 
for  cymbals,  tam-tams,  bells,  etc. 
These  alloys  themselves  are  brittle,  and 
the  instruments  cast  from  them  br- 
come  soft  and  sonorous  only  by  im- 
mersing them  while  still  hot,  in  cold 
water,  then  hammering  and  then  finally 
again  heating  and  slowly  cooling. 
While  steel  requires  hardness  by 
quenching,  a  copper-tin  alloy  has  the 
remarkable  property  of  becoming  sensi- 
bly softer  and  more  ductile  when  quick^ 
ly  cooled,  and  this  property  is  made  use 
of  by  heating  the  alloy  to  a  dark  red, 
or,  in  case  of  thin*  objects,  to  the  melting 
point  of  lead,  and  immersing  in  water. 
The  alloy  thus  treated  can  be  worked 
under  the  hammer  and  stretched  with- 
out cracking  or  breaking. 


TO  HARDEN  COPPER 
AMONG  the  latest  methods  resorted 
il  to  for  hardening  copper  is  that  of 
melting  together  and  stirring  until  thor- 
oughly incorporated,  copper  from  1  to 
6  per  cent  of  manganese  oxide.  The 
other  ingredients  for  bronze  and  other 
alloys  may  then  be  added.  The  cop- 
per thus  becomes  homogeneous,  harder 
and  tougher. 


ZINC  AMALGAM 

ZINC  amalgam  is  formed  by  mixing 
and  triturating  zinc  filings  with 
mercury  at  a  heat  somewhat  below  the 
boiling  point  of  the  latter.  It  is  usually 
prepared  by  pouring  mercury  into  zinc 
at  the  temperature  at  which  the  latter 
is  just  kept  in  a  fused  state.  Care 
must  be  taken  to  keep  the  liquid  stirred 
and  to  add  the  mercury  slowly  and  in 
as  fine  a  stream  as  possible. 


WHO'S  WHO  IN  THE  A.  S.  E.  E. 
DWIGHT  SWAIN  SIMPSON, 
M.  M.  E.  — "By  Himself" 

THE  gentleman  so  austerely  pic- 
tured is  not  as  old  as  he  looks, 
having  been  born  in  the  wilds  of 
Michigan  (Muskegon)  in  the  Spring  of 
1883.  The  family  silver  spoon  had 
been  mislaid  at  the  time,  so  he  held  a 
kit  of  tools  in  his  hands. 

At  an  early  age  he  was  transplanted 
to  Minnesota  and  succeeded  in  reaching 
the  University.  Fducation  (so  called) 
was  completed  at  Cornell  University,  in 
Mechanical  Engineering  and  the  School 
of  Naval  Architecture. 

During  this  time  every  moment  that 
could  be  stolen  from  the  halls  of  learn- 
ing was  spent  on  the  lakes  and  rivers  of 
the  wildest  parts  of  the  continent.  It 
is  his  boast  that  in  all  the  hundreds  of 
miles  of  wilderness  traveled  he  never  cut 
himself  with  an  axe  but  once  and  was 
lost  but  once  for  three  days.   Not  really 


lost,  you  know — just  didn't  know  where 
he  was. 

Some  months  in  the  general  shops  of 
a  little  logging  railroad  (pattern  maker, 
t'oundryman,  blacksmith,  machinist, 
boiler  maker  and  engineer — all  in  one 
for  $20.00  per)  gave  valuable  expe- 
rience that  is  often  called  upon  to-day. 

After  escaping  from  college  with  the 
degree  of  Master  of  Mechanical  En- 
gineering, numerous  shipyards  were 
graced  by  the  presence  of  our  hero, 
serving  in  any  and  many  capacities 
from  fitter's  helper  to  chief  draftsman. 
Then  a  year  as  consulting  engineer  and 
naval  architect  in  Philadelphia  drove 
him  back  to  the  quiet  of  riveting  ham- 
mers and  the  shipyards  saw  him  again. 

In  1914,  when  general  manager  of 
the  Essington  Shipbuilding  Co..  he  re- 


tired from  active  life  because  of  ill 
health,  and  until  cured  by  the  great 
war  spent  a  long  time  doing  nothing. 

Then,  as  head  of  the  newly  organ- 
ized firm  of  Palmer-Simpson  Corpora- 
tion, he  began  a  strenuous  two  years  of 
struggle  against  the  Huns,  the  U.  S. 
Navy  Department  and  its  inspectors  in  a 
more  or  less  successful  attempt  to  build 
flying  boats  and  seaplanes.  "A  mistake 
may  cost  a  brave  man's  life"  was  the 
oft-repeated  slogan  in  those  days,  and 
although  it  was  necessary  to  train  many 
green  men  in  this  new  work,  no  coroner 
has  yet  indicted  the  Palmer-Simpson 
Corporation.  , 

In  a  careless  moment  of  his  youth 
this  prodigy  had  his  "bumps"  felt  by 
a  man  calling  himself  a  phrenologist, 
who  allowed  that  the  subject  could  write 
things.  The  bump  that  caused  the  de- 
cision had  been  made  recently  by  a 
baseball,  but  that  baseball  is  a  great 
factor  in  American  life  is  proved  by 
the  fact  that  some  editors  have  for  a 
long  time  been  good  enough  to  agree 
with  that  old  fakir  and  the  typewriter 
has  been  busy  at  odd  times  for  many- 
years.  Camping,  canoeing,  woodcraft, 
yacht  building  and  handling,  engineer- 
ing topics  and  shopwork  have  been  the 
subjects  that  from  time  to  time  have  en- 
gaged his  literary  talents. 

In  order  to  have  something  to  write 
about  it  was  occasionally  necessary  to 
do  things,  and  a  little  shop  grew  up 
in  the  home.  As  no  man  is  a  prophet 
in  his  own  country,  however,  the  shop 
was  confined  to  the  vicinity  of  the  coal 
bin  or  some  equally  useless  place  until 
recently  it  was  moved  to  a  little  factory 
building  with  the  dignity  of  an  office 
all  its  own.  In  its  new  form  "The  Ex- 
perimenter's Shop"  is  becoming  so  well 
known  that  we  can  close  this  history 
right  here. 

To  conclude  this  laudatory  sketch  we 
can  do  no  better  than  to  make  use  of 
that  form  which  has  become  so  well 
and  widely  known  during  the  war. 

Nationality — American  (four  genera- 
tions on  this  continent). 

Father — Canadian,  naturalized. 

Mother — American. 

Color— White. 

Married — Once. 

Dependents — Two  (wife  and  small 
daughter). 

Calls  himself  a  naval  architect  and 
engineer. 

Sings  a  sort  of  barytone. 

Plays  no  musical  instrument  (used 
to,  but  hasn't  the  time).  And,  like  the 
well-known  Rajah  of  Bong,  thinks  "He 
can  do  almost  any  old  thing." 
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Motor  Sleds  fo 

MOTORING  enthusiasts  cannot 
be  prevented  from  enjoying 
themselves  by  inclement 
weather  and  a  large  number  of  interest- 
ing motor  bobs  have  been  built,  using 
small  gasoline  engines  for  power.  A 
number  of  designers  utilize  the  propul- 
sive thrust  of  air  propellers  and  attain 
good  speeds  over  ice  or  hard  snow. 

An  interesting  adaptation  of  a  Smith 
motor  wheel  to  a  sled  is  shown  in  ac- 
companying illustrations.  Two  flexible 
flyers  are  fastened  together  by  a  board 
about  eight  feet  long,  the  first  sled  being 


r  Winter  Sport 

held  by  a  King  bolt  so  that  it  may  be 
used  as  a  guide  sled.  A  set  of  handle 
bars  from  an  old  bicycle  were  cut  off 
and  fastened  to  the  plank  so  the  opera- 
tor could  install  the  motor  speed  regu- 
lating levers.  The  speed  of  the  engine 
is  controlled  by  a  throttle  on  one  of  the 
bars  and  there  is  also  an  exhaust  valve 
lifter  so  the  motor  may  be  easily  started. 
As  shown  in  the  side  view,  the  motor 
.wheel  is  attached  to  the  rear  sled  by 
three  one-half-inch  bolts  which  firmly 
hold  the  wheel  retaining  bracket  to  the 
board  fastened  to  the  rear  sled.    As  in 


bicycle  practice,  the  wheel  clamp  is 
hinged  to  permit  the  wheel  to  play  up 
and  down  and  allow  for  road  surface 
irregularities.  Several  men  can  be  car- 
ried by  this  outfit.  The  steering  is 
easily  accomplished  by  means  of  a  foot 
bar  attached  to  the  front  sled.  It  is 
claimed  that  this  outfit  is  capable  of  a 
speed  of  thirty  miles  per  hour  over  hard 
snow  or  icy  streets. 

The  general  details  of  the  construc- 
tion of  the  types  depicted  should  be 
clearly  grasped  by  any  one  who  might 
desire  to  duplicate  any  of  the  outfits 
shown. 


The  craft  shown  be-  I 
low  is  capable  of  a 
speed  of  sixty  miles  j 
per  hour  and  is  I 
j  powered  with  a 
I  standard  motorcycle  j 
|  engine  driving  an  air  \ 
propeller.  The  out- 
fit is  home-made 


How  the  motor 
wheel  and  its 
control  members 
are  installed  to 
push  a  bob  sled 
at  good  speed 
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Compressed  Air  Motor  for  Model 
Airplane  Propulsion 

By  H.  C.  Ellis 


FOR  the  past  few  years  builders 
of  model  airplanes  (particularly 
scale  models)  have  been  looking 
forward  to  some  source  of  power  other 
than  rubber  band  motors.  The  advan- 
tages of  the  compressed  air  engine  are 
numerous.  In  doing  away  with  the 
rubber  motor  it  gives  the  model  air- 
plane a  still  higher  position  in  aero- 
nautical research.  Scale  models  which 
hitherto  could  only  fly  about  100  feet, 
will  now,  equipped  with  an  air  motor, 
easily  attain  the  500  to  800  feet  mark. 
The  mass  of  the  motor  and  tank  is 
small  and  compact,  so  that  models  can 
be  constructed  after  scale  of  man-carry- 
ing aeroplanes. 


turned  from  a  solid  piece  of  steel  rod. 
The  complete  engine,  without  tank  and 
propeller,  weighs  but  2Yz  ounces.  The 
piston  stroke  is  Yi"  and  the  cylinder 
bore  Yz".  The  engine  attains  a  speed 
of  1400  rev.  per  minute.  The  propeller 
used  is  12"  diameter  and  21"  pitch  and 
gives  a  thrust  of  1  lb. 

The  air  tank  shown  in  the  illustra- 
tion is  14"  long  and  5J4"  in  diameter. 
It  is  constructed  of  sheet  bronze,  wound 
around  a  suitable  mandrel,  riveted  and 
then  soldered.  The  ends  or  caps  are 
then  put  on,  these  being  of  the  same 
material.  They  are  riveted  and  sol- 
dered same  as  the  seams  in  the  tank. 
In  the  rear  end  there  is  a  suitable 


Compressed  air  operated  power 

The  motor  shown  in  accompanying 
illustration  is  constructed  as  light  as 
possible.  Steel,  bronze  and  aluminum 
are  the  only  metals  used.  All  necessary 
joints  are  screwed  or  silver  soldered. 
The  motor  is  what  is  known  as  the 
rotary  type,  that  is  the  entire  motor 
rotates  around  the  crank  shaft,  which 
remains  stationary.  The  cylinders  of 
the  motor  are  turned  from  a  solid  piece 
of  steel.  Pistons  are  of  aluminum, 
lapped  into  the  cylinders  to  insure  a 
good  fit.  The  connecting  rods  are  of 
bronze  and  are  carefully  fitted  to  insure 
smooth  running.  The  crankcase  is  of 
aluminum  carefully  machined  to  insure 
perfect  alignment.    The  crankshaft  is 


plant  suitable  for  model  airplanes 

tire  valve  for  attaching  the  foot  pump. 

With  a  tire  pump  the  air  is  com- 
pressed in  the  tank  or  container  to  a 
pressure  of  ISO  lbs.  Then  the  pump  is 
removed  and  the  model  is  made  ready 
for  flight.  Through  opening  the  throttle 
on  the  air  container,  the  motor  will 
start  to  run  and  turn  the  propeller  for 
30  to  60  seconds.  Models  that  can  be 
successfully  flown  by  this  motor  can 
weigh  empty  up  to  V/2  lbs.  and  have  a 
span  of  4  to  6  feet.  Many  instructive 
and  interesting  models  may  be  operated 
by  the  above  motor.  Some  of  these  are 
to  be  described  in  coming  issues  of 
Everyday  Engineering  Magazine. 


A  curious  discussion  has  been  going  on  in 
one  of  our  contemporaries  on  the  subject 
of  the  effect  of  motion  east  or  west  along 
the  equator  on  the  weight  of  a  body  so 
moving.  If  a  body  is  motionless  on  the 
equator  its  weight  is  diminished  by  cen- 
trifugal force;  if  it  were  to  move  westward 
at  the  rate  of  the  earth's  rotation,  it  would 
be  unaffected  by  that  force  and  would  lose 
weight.  If  it  went  eastward,  it  would  add 
its  motion  to  that  of  the  earth  and  the 
centrifugal  force  would  be  increased  and  the 
weight  correspondingly  diminished.  It  is 
calculated  that  a  motion  of  sixty  miles  an 
hour  would  change  its  weight  one  twenty- 
fifth  of  one  per  cent. 


Housekeepers  have  long  been  familiar  with 
glass  baking  dishes  and  cooking  vessels 
which  resist  heat.  Now  the  same  kind  of 
glass  is  being  offered  to  chemists  for  use 
in  the  laboratory,  as  beakers,  flasks  and  the 
like.  Quartz  ignition  trays  and  capsules  have 
been  in  use  by  chemists  for  some  years,  and 
the  high  price  of  platinum  renders  them 
particularly  acceptable. 

Totem  poles  can  now  be  bought  by  the 
foot.  In  British  Columbia  the  Haida  In- 
dians of  Masset,  sell  them  for  $1.50  and 
$2.00  per  foot.  Considerable  care  must  be 
exercised  in  packing  them  for  transport.  It 
is  said  that  they  are  decaying  and  other- 
wise depreciating. 


VARIATION    OF  HORSEPOWER 
WITH  ALTITUDE  AND  COM- 
PRESSION RATIO 

THE  results  outlined  below  were  ob- 
tained at  the  Altitude  Laboratory 
of  the  Bureau  of  Standards.  In  this, 
the  engine  under  test  is  installed  in  a 
concrete  chamber,  having  insulated 
walls,  and  from  which  the  air  may  be 
partially  exhausted  by  means  of  a 
blower,  thus  reducing  the  barometric 
pressure  within  the  chamber  to  a  point 
corresponding  to  the  pressure  at  any 
desired  altitude.  At  the  same  time  the 
temperature  may  be  regulated  during 
the  test  by  passing  the  air,  as  it  enters 
the  chamber  over  a  series  of  refriger- 
ating coils.  The  power  of  the  engine 
is  absorbed  by  an  electric  dynamometer 
placed  outside  the  chamber  and  con- 
nected to  the  engine  by  a  shaft  and 
coupling. 

The  engine  used  in  the  experiments 
was  a  150  horsepower  eight-cylinder 
Hispano-Suiza,  furnished  with  three 
sets  of  pistons,  giving  compression  ra- 
tios of  4.7,  5.3,  6.2.  The  Claudel  Car- 
buretor was  adjusted  by  hand  to  give 
the  maximum  power  for  each  run.  The 
results  are  based  on  an  engine  speed 
of  1,500  r.p.m,,  and  the  horsepowers 
were  corrected,  in  the  earlier  tests  to 
0°C,  while  in  the  latter  ones  they  were 
corrected  to  standard  temperatures,  cor- 
responding to  the  barometric  pressures 
at  which  the  tests  were  made.  The  ac- 
tual temperatures  at  which  the  tests 
were  made  are  not  given.  The  tests 
were  made  at  four  barometric  pressures, 
which  were  adopted  as  standards  for 
comparing  the  results  of  different  tests. 
These  pressures  corresponded  to  heights 
of  approximately  5,500,  11,500,  19,200, 
and  29,600  ft.,  as  calculated  from  the 
formula  h=62900  log10  /6/P,  ob- 
tained from  the  Smithsonian  Tables  for 
1907. 

The  general  conclusion  drawn  from 
the  results  is  that  the  gain  in  power  due 
to  increase  in  compression  does  not 
bear  a  constant  relation  to  the  total 
power  of  the  engine  at  different  alti- 
tudes, but  is  greater  at  high  than  at  low 
altitudes.  The  gain  in  horsepower  due 
to  a  high  compression  ratio  of  6.2  as 
against  5.3  amounts  to  2.8  per  cent  at 
5,000  feet,  while  it  increases  to  nearly 
5.8  per  cent,  at  30,000  feet.  Likewise 
the  decrease  in  horsepower  due  to  the 
low  compression  ratio  of  4.7,  as  against 
5.3,  while  only  3.3  per  cent,  at  5,000 
ft.,  amounts  to  about  7.3  per  cent,  at 
30,000  ft. 

It  is  pointed  out  that  any  comparison 
of  absolute  horsepowers  for  the  different 
compression  ratios  may  be  misleading, 
as  the  engine  conditions,  such  as  fit  of 
piston  and  rings,  condition  of  valves, 
etc..  were  not  the  same  in  each  case. 
This,  however,  should  not  affect  the 
manner  in  which  the  power  varies  with 
barometric  pressure  for  a  given  com- 
pression ratio. 
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A  Practical  Small  Airplane 


AMERICA'S  smallest  flying  craft 
l\  — the  "Butterfly"  monoplane  of 
i  \the  L.W.F.  Engineering  Cor- 
poration, took  the  air  in  a  successful 
trial  flight  at  College  Point,  Ixmg 
Island,  the  afternoon 
of  February  18.  It 
fulfilled  all  of  the 
predictions  made  for 
it  after  wind  tunnel 
tests  of  a  model.  The 
Butterfly,  a  veritable 
aerial  flivver,  will 
make  its  bow  to  the 
public  at  the  Aero- 
nautical Show  of  the 
Manufacturers  Air- 
craft Association  in 
the  Seventy -first 
Regiment  Armory, 
New  York,  March  6 
to  13.  It  will  be  put 
on  a  quantity  pro- 
duction basis  and  it 
is  said  it  will  sell  for 
$2,500. 

The  two  cylinder  opposed  motor  with 
which  it  is  engined,  started  on  a  half 
spin  of  the  propeller  and  the  plane 
rolled  across  the  snow.  It  gathered 
speed  rapidly  and  went  into  the  air 
at  about  seventy  -  five 
feet  from  the  starting 
point.  PilotFootesailed 
off  toward  the  sound 
made  a  wide  turn,  came 
back  to  the  field  and 
landed.  The  plane 
stopped  within  sixty 
feet  of  the  point  at 
which  its  wheels  first 
touched  the  ground.  Ad- 
ditional trial  flights 
will  be  made  for  speed 
gasoline  consumption, 
and  climbing  ability 
before  the  exposition. 
Laboratory  tests  give 
the  plane  a  maximum 
speed  of  72  miles  per 
hour  and  a  minimum 
without  losing  altitude 
of  22  miles. 

The  "B  u  1 1  e  r  f  1  y" 
weighs  595  pounds — 
two  strong  men  can  lift 
it  from  the  ground.  It 
is  only  twenty-nine  feet 
and  nine  inches  wide 
and  nineteen  feet  long. 
The  motor  is  smaller 
and  weighs  less  than 
the  motors  in  even  the  lowest  powered 
automobiles,  yet  it  develops  68  to  70 
horsepower.  The  maximum  carrying 
capacity  is  383  pounds.  The  Butter- 
fly was  designed  to  satisfy  the  de- 
sires of  sportsmen  for  a  machine  of 
low  first  cost,  low  operating  expenses 


and  low  garage  cost.  Its  wings 
ailerons  and  tail  surfaces  are  detach- 
able and  many  of  the  parts  are  inter- 
changeable. The  specifications  of  both 
motor  and  airplane  are  appended. 


Swept  Volume — one  cylinder  117.88 
cu.  in. 

Total  Volume  Including  Clearance 
Volume — 152.97cu.in. 

Compression  Ratio — 4.33  to  1. 

Piston  Displace- 
ment— 235.62  cu.  in. 


The  Butterfly  Monoplane.  An  L.  W.  F.  type  that  has  made  successful  flights 


SPECIFICATIONS 
L.W.F.  Cato  Motor 
(Power  Plant  of  the  "Butterfly") 
Type — 2  cylinder  horizontally  op- 
posed, 4-cycle,  air  cooled,  valve  in  head. 


SPECIFICATIONS 
Model  "L" 
"Butterfl*" 


General  Dimensions: 

Wing  span   

Depth  of  wing  chord 

Height  overall   

Length  overall   


Areas: 

Ailerons  (each)   

Wings  (without  ailerons). 

Elevators  (each)   

Rudder   

Stabilizer   

Fin   

Wing  Curve  


Weights  and  Loading: 

Net  weight  of  machine  (empty) 

Gross  weight   

Useful  load   

Loading  per  sq.  ft  

Weight  per  H.P  

Motor : 

Cato,  air  cooled  


Performance: 

Speed,  maximum  horizontal  flight 
Speed,  minimum  horizontal  flight 

Climbing  speed   

Radius  of  action  (full  throttle)  . . 


Horse  Power— 72  at  1825  R.P.M. 
Cooling — Air. 
Bore — 5  inches. 
Stroke — 6  inches. 

Total  Weight  ready  to  run — 154 
pounds. 

Area  of  Piston  Head — 19.635  sq.  in. 


FILL  HOLES  IN 
TIRE  CASINGS 
PROMPTLY 

THE  motorist 
does  not  realize 
the  great  increase  in 
tire  mileage  made 
possible  by  prompt 
attention  to  the  many 
cuts  and  bruises  to 
the  tire  tread  which 
are  apt  to  be  ne- 
glected because  they 
do  not  cause  defla- 
tion.   Water  and 
sand  works  in  be- 
tween  the  plies 
through  the  cuts,  causing  sand  blisters 
which  in  turn  usually  result  in  a  '  blow- 
out."  For  general  use  of  motorists  and 
in  small  shops  a  combination  vul- 
canizer  which  is  composed  of  a  large 
hollow  cast-iron  body 
filled  with  water  and 
heated   with    a  spirit 
lamp,  is  marketed.  In 
this  the  curved  face  and 
the  flat  face  may  be 
used  simultaneously 
and  an  inner  tube 
patched   at   the  same 
time  that  the  outer  cas- 
ing is  being  treated.  As 
very  complete  instruc- 
tions are  furnished  with 
these  small  vulcanizers, 
any  motorist  may  be- 
come  familiar  with 
their  use  without  much 
difficulty.  In  some  vul- 
canizers,  the   heat  is 
furnished  by  electricity 
passing  through  resist- 
ance coils  imbedded  in 
the  device  and  are  sim- 
ilar to  an  electric  flat 
iron  in  action.    In  vul- 
canizing, the  most  im- 
portant precaution  is  to 
maintain  a  proper  tem- 
perature.   Too  great  a 
degree  of  heat  will  burn 
the  rubber,  while  a 
proper  cure  cannot  be  effected  if  tem- 
perature is  too  low.    The  temperatures 
recommended  for  vulcanizing  vary  from 
250  to  375  degree  F.    The  lower  de- 
gree of  heat  is  used  in  working  material 
previously   cured,   while   the  higher 
temperature  is  best  for  new  rubber. 


29'  9" 
84" 
5'  10" 
19' 

10.5  sq.  ft. 
166.0    sq.  ft. 

6.5    sq.  ft. 

6.5    sq.  ft. 

6.0   sq.  ft. 

3.7S  sq.  ft. 
Cato  No.  4 

595  pounds 
918 

383  " 
4.9  " 
13.5  " 


68-70  H.  P. 


72  M.  P.  H. 
22  M.  P.  H. 
4,800  ft.  in  10  min 
6  hours 
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The  Construction  of  a  Chanute  Glider 


By  Percy  Pierce 

Late  First  Lieutenant,  U.  S.  Air  Service 


PART  I. 

THERE  is  perhaps  little  need  for 
any  lengthy  description  of  the 
historical  machines  from  which 
the  glider  shown  in  the  accompanying 
illustrations  has  been  evolved.  By  this, 
I  do  not  mean  to  imply  that  the  sketches 
show  any  great  advancements  of  my 
own  on  the  original  machines  of  the 
apparatus  designed  years  ago  by  the 
late  Octave  Chanute,  that  great  and  re- 
vered pioneer  in  the  art  of  flying  who 


fortable,  but  it  may  be  taken  for  granted 
that  he  is,  the  bolsters  by  which  he 
is  supported  under  the  arms,  being  nice- 
ly padded.  The  pilot  is  placed  fairly 
close  to  the  leading  edge  of  the  main 
planes,  and  with  the  center  of  gravity 
about  on  level  with  or  a  little  below, 
the  lower  plane.  Extending  backward 
on  a  level  with  the  center  of  gravity  of 
the  whole  are  two  outriggers  to  carry 
the  tail,  and  from  beneath  these,  near 
their  rear  ends,  are  two  skids  curving 


carried  the  credit  of  devising  the  first 
powerless  airplane  of  the  biplane  type 
— a  machine  with  two  superimposed 
planes  or  surfaces,  one  above  the  other. 

Chanute's  first  glider  or  powerless 
airplane  was  a  modified  Lilienthal 
(Germany's  Wright)  type  monoplane 
with  a  tail,  later  he  built  a  quadruplane 
with  tail,  see  Fig.  1,  each  deck  divided 
at  its  center  longitudinally  both  in  main 
and  tail  planes.  Later  he  abandoned 
this  and  came  to  the  conclusion  that 
two  main  surfaces  superimposed  were 
nearly  all  that  was  required  and  a  bi- 
plane with  cruciform  tail,  one  vertical 
and  one  horizontal,  was  the  result.  The 
machine  appears  to  have  had  but  a 
single  outrigger  spar  (the  member  con- 
necting the  tail  surfaces  with  the  main 
supporting  surfaces)  to  carry  the  tail 
and  here  I  think  the  machine  could 
have  been  improved  upon.  No  landing 
skids  were  provided,  nor  yet  any  sort 
of  supports  on  which  to  rest  the  glider 
upon  the  ground.  Such  details  as  these 
I  have  introduced  in  the  glider  herein 
dealt  with. 

In  Fig.  2  is  illustrated  the  rear  view 
of  the  glider  in  the  air  with  the  pilot 
"on  board".  It  may  appear  from  the 
drawing  that  he  does  not  look  real  com- 


Ckanutefs  first  glider  was  a  multiplane  form 

downward  and  backward.  Between 
these  skids  and  the  outriggers  fabric 


is  stretched  to  serve  as  vertical  tail 
vanes,  by  means  of  which  the  head  of 
the  machine  is  kept  well  up  to  the  wind. 


ever,  I  do  not  consider,  and  have  never 
found  it  necessary,  to  use  an  elevator 
in  this  type  of  glider,  since  it  is  so  easy 
to  move  the  center  of  gravity  of  the 
machine  by  moving  the  body  longi- 
tudinally, a  small  amount  of  swing  to 
the  pilot's  legs  either  backward  or  for- 
ward being  sufficient  to  control  the  ma- 
chine. The  correct  angle  of  the  tail 
plane — which,  by  the  way,  should  be 
negative  to  the  main  planes — can  be 
adjusted  by  means  of  the  tumbuckles 
showing  in  the  side  elevation  drawing. 
Fig.  3,  the  flexibility  of  the  outriggers 
l>ermitting  this. 

Stabilizing  Flaps  Provided 

With  regard  to  the  lateral  balance, 
this  can  either  be  accomplished  by  the 
movement  of  the  pilot's  legs  from  one 
side  or  to  the  other  or  by  the  movement 
of  the  center  of  pressure — caused  by 
the  actuation  of  the  control  cord  to  the 
ailerons  shown  in  the  plan  and  side 
elevations  in  Fig.  3.  If  ailerons  are 
used  they  can  be  pivoted  on  the  two 
outermost  struts  on  the  trailing  edge 
of  the  planes  at  each  end.  These  are 
merely  flaps,  and  hang  vertical  when 
the  machine  is  not  in  flight.  When  in 
use  they  make  the  same  angle  of  inci- 
dence (the  angle  at  which  the  planes 
advance  through  the  air  to  give  lift)  as 
the  main  planes  for  normal  flight,  being 


Fig.  2.    Rear  view  of  Pierce  biplane  glider  in  flight 

Xo  Elevator  Needed 


It  will  be  noticed  that  no  elevator  (a 
movable  surface  to  glide  the  machine 
upward  or  downward)  is  arranged  for, 
but  could  easily  be  rigged  up.  How- 


restrained  at  that  angle  by  the  tension 
of  the  control  cord.  If  they  require 
to  be  operated  for  correcting  an  unde- 
sirable list  or  for  the  purpose  of  steer- 
ing, their  action  is  as  follows: 
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Supposing  the  glider  assumes  a  cant 
over  to  the  left — that  is,  with  the  right- 
hand  side  higher  than  the  other,  the 
right-hand  flap  would  be  pulled  down, 
thus  disturbing  the  air  currents  between 
the  right-hand  ends  of  the  planes  and 
so  rob  them  of  their  lift.   At  the  same 
time  the  flap  puts  a  brake  on  the  rising 
side.   The  consequence  is  the  left-hand 
side  commences  to  travel  fas- 
ter relatively  to  the  wind 
velocity,  with  the  result  that 
the  left-hand  side  rises  to  the 
normal  level.    If  flaps  are 
not  used  the  center  of  gravity 
is  then  moved  by  swinging 
the  legs  over  toward  the  high 
side — which  in  this  case  is 
the  right-hand  side.  Restor- 
ing the  glider  to  its  normal 
position  as  with  the  use  of 
the  flaps  will  be  the  result. 
If  it  is  desired  to  steer  the 
machine,  say,  to  the  right, 
the  right-hand  flap  is  pulled 
down;  this  produces  a  list  to 
the  right,  the  effort  of  which 
is  to  cause  the  left  side  to  rise  and  the 
machine  to  swing  round  on  the  air 
banking. 

The  control  cord  is  attached  to  the 
center  ribs  of  the  flaps  and  passes 
through  eyes  on  the  rear  spar  of  the 
lower  plane,  meeting  in  the  center  of 


underneath  side  of  the  planes.  Owing 
to  the  fact  that  the  ribs  are  screwed  to 
the  underside  of  the  spars,  the  hinges 
will  have  to  pass  over  the  two  ribs  at 
the  ends  of  the  two  united  sections;  it 
two  cases  on  full-sized  power  machines, 
will  therefore  be  necessary  to  glue  on 
to  the  spars  some  packing-up  strips  of 
equal  thickness  to  the  ribs. 


'MSfD  PLATE 


wire  on  the  rib  ends,  it  will  be  necessary 
to  introduce  short  struts  as  shown  in 
Fig.  6 ;  these  serve  to  transfer  the  pull 
of  the  wire  to  the  main  spar  and  gen- 
erally distribute  the  stresses  through 
the  structure  of  the  planes.  To  ter- 
minate the  wire,  it  should  be  bound  into 
a  notch  in  the  rib  in  the  same  way  as 
was  done  all  along  in  the  other  ribs, 
and  then  bent  sharply  round 
the  end  of  the  plane  and  cut 
off  about  m-  f 10111  the 
bend;  this  length  is  then 
bound  into  the  end,  or  rather 
side,  of  the  rib.  When  one 
end  has  been  made  off,  the 
wire  should  be  pulled  fairly 
taut  and  the  other  end  fin- 
ished, then  all  the  binding 
gone  over  with  a  soldering 
iron. 

(To  be  continued) 
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Fig.  4.   The  hinge  coupling  for  the  plane  cellules 

This  method  of  attaching  the  sections 
has  been  found  quite  simple  and  per- 
fectly efficient  in  practice;  in  fact,  I 
have  used  it  on  much  larger  planes  than 
those  on  the  glider  herein  described — 
To  detach  an  end  section  after  using 
the  machine,  it  is  only  necessary  to 


the  machine  in  a  handle  placed  im- 
mediately in  front  of  the  pilot,  as  shown 
in  the  plan  view,  Fig.  3. 


Fig.  5.   Rib  curve  for  mam  planes 

undo  the  four  bracing  wires  by  means 
of  the  motorcycle  spoke  turnbuckles, 
draw  the  four  split  pins,  and  the  end 
is  off. 


Main  Planes  in  Section 

It  will  be  seen  from  the  drawing  last 
mentioned  that  the  ends  of  the  main 
planes  are  arranged  to  be  made  in  sec- 
tions, a  length  of  seven  feet  at  each  end 
being  removable  en  bloc,  complete  with 
struts,  flaps,  bracing  wires,  etc.  This 
will  be  found  a  very  great  advantage 
indeed  when  the  question  of  storage  for 
the  glider  comes  up  for  consideration; 
it  also  means  that  the  glider  can  be 
built  in  a  much  smaller  workshop  than 
would  be  the  case  were  the  planes  each 
in  one  length  of  22  feet. 

The  arrangement  for  coupling  up  the 
sections  is  shown  in  Fig.  4.  It  is  sim- 
ply a  pair  of  hinged  plates,  the  two 
halves  of  the  hinge  being  united  by  a 
stout  split-pin  passing  through  the  eyes 
in  the  plates.  One  of  these  hinges  is 
screwed  and  bolted  in  the  manner 
shown  on  each  of  the  two  main  spars 
of  the  planes — one-half  on  the  spar  of 
the  end  section  and  the  other  on  the 
center  section;  they  should  be  put  on  the 


Main  Plane  Curve  and  Construction 

In  Fig.  5,  I  have  drawn  the  form 
of  the  main  planes  in  section;  the  maxi- 
mum versed  sine  is  in-  at  18  in. 
from  the  leading  edge.  All  the  ribs, 
after  cutting  and  planing  to  size — 
which,  by  the  way,  is  y2  in.  by  ty%  in.  in 
section — should  be  steamed  and  bent 
over  a  templet,  being  afterward  set 
carefully  to  a  full  size  drawing  copied 
from  Fig.  5.  The  ribs  and  spars  may 
all  be  of  spruce  or  clean  straight- 
grained  pine.  By  spruce,  I  mean,  of 
course,  silver  or  Oregon  spruce,  not  the 
common  white  variety.  The  trailing 
edge  of  the  planes  are  wired  as  shown 
in  Fig.  6.  This  should  be  No.  20 
gauge  music  wire.  Each  rib  is  notched 
slightly  across  its  end  to  receive  the 
wire,  which  is  then  bound  in  place  by  a 
few  turns  of  fine  soft  iron  wire,  pass- 
ing it  through  a  hole  bored  about 
half  an  inch  from  the  end  of  the 
rib.    Before  finishing    off  the  main 


MATERIAL  IN  AN 
AIRPLANE 

THERE  is  a  surprising 
amount  of  material  of 
various  kinds  necessary  to  build  an  air- 
plane of  the  conventional  type.  Ma- 
terials involving  metals  of  various  kinds 
include  the  following: 

Nails  4,326 

Screws    3,377 

Steel  Stampings   921 

Forgings    798 

Turnbuckles    276 

Wire    3,262  feet 

Aluminum    65  pounds 

The  various  kinds  of  wooden  mate- 
rial mount  up  as  follows : 

Spruce    244  feet 

Pine    58  feet 

Ash    31  feet 

Hickory    \x/i  feet 

Other  materials  necessary  for  the  fin- 
ished plane  are : 

Veneer    57  sq.  ft. 

Varnish    11  gallons 

Dope    59  gallons 

Rubber  shock  absorber 

cords   34  feet 

Linen    201  sq.  yds. 

This  list  of  material  is  exclusive  of 
everything  necessary  for  the  engine 
alone  and  is  used  in  a  well-known 
make  of  biplane  tractor  of  about  40 
feet  spread  built  for  training  purposes 
during  the  war  and  now  used  in  a  mod- 
ified form  for  many  commercial  pur- 
poses. 


Two-thirds  of  the  cobalt  of  the  world  is 
produced  from  the  mines  of  Cobalt,  On- 
tario, and  at  that  it  is  only  a  by-product. 
One  hundred  and  fifty-five  tons  of  nickel, 
337  tons  of  cobalt,  2,592  tons  of  arsenic  are 
the  annual  production  of  the  district  along 
with  over  19  millions  ounces  of  silver. 


In  Shanghai,  China,  a  trackless  trolley  is 
credited  with  the  transportation  of  about 
S^i  million  passengers  in  the  year  1918.  It 
has  been  in  operation  for  four  years. 
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SHOP  PRACTICE 


A  WELL-DESIGNED  VISE 

ANEW  vise  possessing  many  new 
features  of  a  practical  nature  is 
shown  in  the  photographs.  This  type 
of  vise  is  made  in  several  different  sizes 
suitable  for  different  classes  of  work. 


Each  vise  is  provided  with  a  projected 
edge  by  means  of  which  it  can  be 
clamped  tightly  to  a  drill  press  table, 
lathe  face  plate  or  milling  machine. 
This  is  a  feature  that  has  not  been  in- 
cluded on  ordinary  vises.  The  edge 
also  makes  it  possible  to  mount  the 
vise  on  its  side.  The  edges  are  milled 
perfectly  accurate.  By  the  use  of  an 
especially  patented  clamp,  the  moving 
jaw  of  the  vise  can  be  rapidly  ad- 


justed and  finally  tightened  by  a  few 
turns  of  the  screw  at  the  back. 

The  vise  is  also  manufactured  on  a 
swivel  base  accurately  graduated  from 
1  to  360  degrees.  This  particular  type 
has  been  developed  entirely  for  ma- 
chine use.  It  embodies  the  same  ad- 
justing clamp  as  the  plain  type. 

The  smaller  sizes  of  these  vises  are 
admirably  adapted  to  small  shop  use. 


AN  EASILY  CONSTRUCTED 
SOLDERING  STAND 

A STAND  like  the  one  described, 
comes  in  very  handy  for  hard 
soldering,  annealing  and  similar  op- 
erations in  conjunction  with  a  blow 
torch. 

The  pan  is  an  old  frying  pan  drilled 
through  the  center  to  accommodate  a 
supporting  rod.  Instead  of  sawing  off 
the  handle  it  should  be  bent  up,  this 


muiiiiiiiniiminiiiiiiiiiiiiiiiiw^ 


making  a  convenient  support  for  the 
blow  torch  when  not  in  use.  The  rod 
is  anywhere  from  to  m-  m  diam- 
eter and  is  threaded  at  both  ends.  The 
feet  or  legs  are  bent  as  shown  from 
some  1  in.  width  heavy  gauge  iron  and 
drilled  to  hold  the  rod.  Both  pan  and 
feet  are  fastened  to  the  rod  with  nuts, 


as  per  drawing.  The  completed  stand 
should  be  about  three  feet  high  or  ad- 
justed to  the  height  of  the  builder. 

The  pan  should  be  filled  with  sand, 
gravel,  etc.  The  brick,  shown  in  the 
drawing,  is  used  to  support  work  while 
soldering. 

The  builder  may  easily  fill  in  any 
other  details  to  suit  himself,  bearing  in 
mind,  however,  that  rigidity  is  of  prime 
importance. — W.  G.  Voss. 


TOOL  BOX  OR  DRAWER 
HANDLE 

QUITE  often  the  "handy-man"  has 
occasion  to  use  a  hinged  handle 
on  a  tool  box  or  drawer,  but  in  most 
cases,  if  he  goes  to  the  hardware  or 


easily  made,  that  is  plain,  and  that 
will  look  well  wherever  used.  The 
stock  for  making  the  handle  should  be 
square,  the  size  depending  on  the  size 
of  handle  wanted.  The  material  should 
be  able  to  stand  a  right  angle  bend 
without  cracking.  The  two  uprights 
are  made  of  stock  preferably  slightly 
larger.  A  hole  is  drilled  in  the  base. 
This  hole  is  then  tapped  for  a  bolt  to 
hold  it  to  the  box  or  drawer.  A  hole 
is  drilled  in  the  side  of  this  upright, 
as  indicated,  and  into  this  hole  the 
rounded  end  of  the  handle  proper  is 
placed,  so  that  the  handle  will  lie  down 
out  of  the  way  when  not  in  use. 

The  above  handle  is  very  easily 
made,  and  if  the  work  is  carefully  done, 
a  very  heat  appearing  handle  will  be 
the  "result. — Frank  A.  Sahbaum. 


SAVING  OLD  DRILLS 

NEVER  throw  away  a  drill,  be- 
cause of  a  broken  tang.  Re- 
member a  drill  is  valuable,  for  it  can 
be  easily  fixed  and  used  once  more, 
although  this  is  not  generally  known. 

Like  all  real  solutions,  the  idea  is 
simple  when  once  explained. 

Simply  grind  the  broken  tang  to  the 
shape  shown  at  A  and  make  a  socket 


to  suit  drills  of  such  nature.  One 
socket  will  accommodate  all  sizes  of 
drills,  merely  make  the  size  of  the  next 
tang  a  standard  size. 

Considerable  money  can  be  saved  by 
adopting  this  idea. — J.  H.  Moore. 


SAFETY  WEDGES  FOR  A 
SLEDGE 

MANY  an  accident  has  been  caused 
by  the  head  of  a  sledge-hammer 
flying  off,  and  any  scheme  to  stop  such 
a  danger  is  worth  adopting.  The  solu- 
tion is  very  simple  and  effective. 

U  UP 


furniture  store,  they  will  show  him 
either  the  fancy  stamped  brass  handles 
for  dressers,  or  he  will  find  heavy 
handles,  such  as  used  on  trunks  and 
heavy  tool  boxes  or  chests,  and  it  then 
devolves  upon  him  to  make  a  handle 
of  the  proper  shape  and  size  to  go  with 
the  thing  that  he  is  building.  Below 
is  given  a  sketch  of  a  handle  that  is 
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Detail  of  A 

Make  two  steel  tapered  wedges  A 
(see  detail  view)  and  place  on  each 
side  of  C  as  shown  on  the  sketch. 
These  wedges  should  be  slightly  longer 
than  the  head  of  the  hammer  B.  Now 
drill  a  hole  through  the  shaft  of  the 
hammer  and  wedges,  after  which  put 
the  pin  D  in  place. — J.  H.  Moore. 
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CARE  OF  A  SLIDE  RULE 

A SLIDE  rule,  even  though  it  will 
stand  rough  usage,  requires  in- 
telligent care  if  reliable  and  consistent 
results  are  to  be  obtained.  At  frequent 
intervals  the  A,  B,  C  and  D  scales 
should  be  checked  against  each  other, 
and  the  sliding  portion  should  fit  snug- 
ly between  the  guides.  The  fit  between 
slide  and  guides  will  vary  with  the 
weather,  that  is,  whether  it  is  dry  or 
moist,  since  the  wooden  part  of  the 
rule  absorbs  moisture. 

In  case  of  a  new  rule,  it  will  be 
found  very  easy  to  get  it  "broke  in", 
if  the  guides  of  the  rule  are  sprinkled 
with  talcum  powder  and  the  slide 
worked  back  and  forth  several  times. 

If  the  glass  runner  is  attached  to 
metal  blocks  which  serve  as  guides  or 
slides,  the  glass  is  easily  broken  if  the 
rule  is  dropped  or  severely  jarred.  To 
overcome  this  difficulty,  place  a  piece 
of  very  thin  paper  between  the  metal 
blocks  and  the  glass,  and  between 
screw-heads  and  glass.  This  makes  a 
cushion  between  the  glass  and  the 
metal,  and  it  is  surprising  how  much 
longer  the  glass  will  last  when  so  pro- 
tected. The  paper  should  be  trimmed 
off  along  the  edges  of  the  metal  guides, 
and  around  the  screw-heads.  If  so 
protected,  the  rule  will  need  a  new 
glass  only  at  very  infrequent  intervals. 
— Frank  A.  Sahbaum. 


means  the  dent  can  be  pulled  out  and 
the  solder  that  holds  the  strip  melted 
off. 


BUFFING  AND  POLISHING  WAX 

OCCASION  arose  where  some  buff- 
ing and  polishing  was  to  be  done 
on  a  polishing  wheel,  but  no  polishing 
wax  or  buffing  wax,  as  ordinarily  used, 
was  at  hand.  The  writer  attempted  to 
make  a  wax  to  meet  the  emergency  by 
melting  some  paraffine,  and  then  add- 
ing powdered  pumice  stone,  till  the 
paraffine  was  very  thick  and  sluggish. 
The  mass  was  then  allowed  to  cool, 
after  constant  stirring.  When  quite 
hard,  this  was  rubbed  on  the  polishing 
wheel  and  very  good  results  were  ob- 
tained in  the  way  of  a  finish.  It  takes 
more  of  this  material  to  do  a  given 
amount  of  polishing  than  of  the  regu- 
lar wax,  but  this  was  well  suited  in 
case  of  an  emergency. 

Several  different  qualities  of  this 
might  be  made,  by  making  a  mixture  of 
fine  emery  dust  and  paraffine,  and  by 
mixing  rotten-stone  or  some  other  pol 
ishing  powder  and  paraffine.  Which 
of  these  materials  would  be  used  would 
depend  on  the  finish  required  and  on 
the  rate  of  polishing,  for  it  is  evident 
that  the  emery  would  do  the  work  more 
rapidly,  although  it  would  not  give  the 
gloss  that  a  finer  grade  abrasive  would 
give. — Frank  A.  Sahbaum. 


USE  OF  SOLDERING 

A DENT  in  a  closed  metal  cylinder 
can  be  repaired  by  first  soldering 
a  small  strip  of  metal  to  it.    By  this 


OPTICAL  APPARATUS  FOR 
TESTING  SCREW  THREADS 

OPTICAL  methods  are  coming  into 
use  more  and  more  in  the  field  of 
mechanical  measurement.  By  optical 
means  an  accuracy  can  be  obtained  that 
cannot  be  approached  by  any  other 
method.  The  wonderful  Johanssan 
blocks  that  are  accurate  to  the  hundred- 
thousandths  part  of  an  inch  are  pro- 
duced by  the  aid  of  optical  measuring 
instruments.  In  fact,  this  system  is  so 
perfectly  accurate  that  precision  blocks 


One  of  the  photographs  shows  the 
projected  profile  of  a  screw  with  a  cor- 
rect lead.  The  zone  between  the  dotted 
lines  represents  the  limit  of  tolerance. 
The  screw  shown  in  the  photograph  is 
just  at  the  limit  of  tolerance.  If  it  was 
just  a  trifle  smaller  it  would  be  neces- 
sary to  reject  it.  Any  profile  that  ex- 
tends above  the  upper  dotted  lines  rep- 
resents a  screw  with  too  great  a  diam- 
eter. This  system  tells  at  a  mere  glance 
what  is  impossible  to  determine  by  the 
sense  of  feeling.  The  method  is  abso- 
lutely unfailing  and  unlike  the  gauge 
system  it  can  be  depended  upon. 

The  projected  screw  is  magnified  200 
times  and  all  of  the  irregularities  of  the 
surface  are  plainly  visible.    The  toler- 


The  complete  projecting  apparatus  together  with  the  tolerance  chart 


have  been  made  with  an  accuracy  of 
.000001  inch. 

The  optical  method  of  testing  screw 
threads  rapidly  has  recently  been  in- 
troduced and  is  coming  into  wide  use 
in  all  of  the  large  manufacturing  estab- 
lishments in  the  country.  Its  advan- 
tages over  the  conventional  gauge  sys- 
tem are  numerous.  Great  accuracy  and 
greater  speed  are  probably  the  most 
important  factors. 

In  the  case  of  testing  screw  threads, 
the  profile  shadow  of  the  screw  is 
thrown  upon  a  small  screen  known  as  a 


ance  zone  is  so  measured  off  that  it  will 
indicate  a  tolerance  of  .004  inch  at  a 
magnification  of  200  diameters. 

When  the  apparatus  is  set  up  it  is 
necessary  to  employ  a  standard  gauge 
to  set  the  screen  the  proper  distance 
from  the  projector.  Adjusting  handles 
are  provided  on  the  screen  so  that  it 
can  be  brought  to  the  proper  position*. 

A  perfectly  dark  room  is  by  no  means 
necessary  for  the  operation  of  the  screw 
testing  machine.  A  moderately  lighted 
room  does  nicely. 


The  profile  of  a  screw  upon  the  tolerance 
chart  is  shown 

tolerance  chart  by  means  of  an  espe- 
cially constructed  projector.  The  pro- 
file of  one  thread  at  a  time  is  projected 
and  the  screw  can  be  revolved  so  that 
its  entire  thread  may  be  inspected.  The 
screw  is  held  in  an  especially  designed 
holder  as  shown.  This  is  so  made  that 
any  inaccuracy  in  the  lead  of  the  screw 
will  be  evident  upon  the  screen. 


Placing  a  screw  ht  holder  for  testing 

Mr.  James  Hartness,  the  inventor  of 
the  optical  method  of  testing  screw- 
threads,  claims  that  the  present  system 
of  gauging,  as  outlined  in  the  previous 
lines,  will  eventually  reject  all  lead 
errors  in  screws  of  minimum  diameter. 
The  conventional  system  of  gauging 
jiermits  a  larger  lead  error  in  the 
smaller  screws  than  is  tolerated  in  the 
larger  screws. 
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Our  Readers'  Workshops  Page 
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*HE  shop  pictured  on  this  page 
is  owned  and  operated  by  Mr. 
H.  Willhagen,  who  has  derived 
no  end  of  benefit  and  pleasure  from 
his  equipment.  He  had  added  to  his 
shop  from  time  to  time  until  it  is  now 
very  complete.  Mr.  Willhagen's  de- 
scription folio  ivs: 

"I  use  my  workshop  as  an  aid  to  my 
hobby  and  incidentally  I  make  quite  a 
bit  of  money  working  in 
my  spare  time  for  my 
friends  who  set'  my  work 
and  who  want  something 
done  which  they  are  un- 
able to  do  on  account  of- 
lacking  shop  facilities. 
This  work  keeps  me  very 
busy  at  times,  but  on  the 
other  hand  it  adds  con- 
siderably to  my  income. 
My  bench,  which  is  six 
feet  long,  has  drawers  in 
it  and  is  provided  with  a 
quick-action  vise  at  one 
end  and  a  vise  for  metal 


this  device  and  also  use  it  largely  for 
cross-cut  work. 

'Paints  and  varnishes  of  all  shades, 
colors  and  hues  are  on  hand  and  this  is . 
considered  to  be  a  very  important  part 
of  the  shop  equipment.  Carving  chisels, 
gouges  and  clamps  of  all  sizes  make 
the  wood  working  part  of  the  shop  very 
complete. 

"Cigar  lx)xes  full  of  screws,  nails. 


cently  added  an  old  lathe  which  will 
be  used  especially  for  turning  long 
lamp  posts. 

"The  lathe  shown  in  one  of  the 
photographs  was  made  by  me  and  it  is 
very  serviceable.  I  had  a  friend  turn 
the  spindle  and  all  of  the  pattern  work 
and  assembly  was  done  by  myself.  I 
have  a  face  plate  fixed  up  for  a  disc 
grinder  and  sander  which  is  a  very  use- 
ful piece  of  equipment.  The 
lathe  parts  include  buffing 
wheels,  grinding  wheels, 
chucks,  saw-  and  centers.  1 
also  have  a  set  of  dogs  and  a 
cross  feed  for  light  metal 
work.  It  is  my  intention  to 
install  a  good  screw-cutting 
lathe  before  long.  The  lathe 
I  have  at  the  present  time  is 
run  l>oth  by  foot  and  gas  en- 
gine power.  The  gas  engine 
iwwer  plant,  which  is  part  of 
the  shop,  is  illustrated  in  one 
of  I  he  photographs. 

"I  have  made  four  boats, 


work  at  the  other  end. 
One  end  of  the  bench  is 
used  for  metal  work  and 
the  other  for  wood  work. 
From  an  old  gas  stove  and 
bread  toaster  I  made  a 
very  serviceable  furnace 
which  is  used  in  heating 
soldering  coppers  and 
glue.  Aside  from  this  the 
shop  is  provided  with 
fourteen  planes  of  all 
shapes  and  sizes  for  match- 
ing boards,  beading,  etc. 
A  multitude  ul  dies  and 
taps  are  on  hand  ranging  from  2-52  to 
9/16.  Drills  from  the  very  smallest  to 
•}i  in.  are  also  provided.  I  have  ream- 
ers from  34  to  7/16;  also  two  Morse 
taper  reamers.  I  have  a  rip  saw,  cross 
cut,  coping  and  back  saw.  I  also  have 
a  key-hole  saw,  hack  saw  and  a  power 
driven  rip  saw.  Some  time  ago  I  made 
a  table  out  of  2  x  4's  and  an  old  saw 
spindle.    I  am  able  to  cut  grooves  on 


bolts,  nuts,  washers  and  'junk'  (as  we 
call  it)  are  stored  under  the  benches 
where  they  are  very  accessible. 

"Some  of  the  work  I  have  done  in 
spare  time  has  brought  me  good  returns. 
In  one  instance  I  was  paid  $5.00  for  a 
medicine  cabinet.  I  have  made  a  num- 
ber of  Kiddie  Cars  for  my  own  little 
girls.  A  total  of  six  lamps  have  been 
made  in  my  little  shop.    I  have  re- 
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one  of  which  was  praised 
very  highly  by  my  friends 
who  saw  it.  Two  of  these 
crafts  were  made  from  direc- 
tions that  appeared  in 
Eves  yda  y  F.xcineerin  g 
Magazine.  It  was  through 
the  magazine  that  I  turned 
my  attention  to  model  con- 
struction. Before  long  I  in- 
tend to  start  building  a  small 
flash  steamboat. 

"I  have  obtained  much 
pleasure  from  working  in  my 
small  shop  and  I  must  say 
that  it  has  put  me  where  I  am  today. 
When  I  started  to  read  your  little 
five-cent  magazine  I  was  a  'sticker'  ma- 
chine hand  working  for  50  cents  per 
hour.  Today  I  am  a  pattern  maker 
getting  85  cents  per  hour  and  was  re- 
cently offered  $1.20  per  hour.  I  have 
had  six  wage  increases  during  the  last 
few  years  and  this  I  attribute  to  mv 
littleshop." 
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THE  JUNIOR 
EXPERIMENTER 


B  Range  Loose  Couplers 

Beginners  Will  Have  No  Trouble  in  Building  200-  to  600-meter 
Couplers  if  They  Follow  This  Data 


c 


I  AN  you  suggest  a  type  of 
loose  coupler  for  200-meter 
work  ?"  This  question  is  often 
asked  in  letters  from  the  radio  experi- 
menters. Since  the  query  requires  an 
answer  too  long  to  put  in  a  letter,  it  has 
been  made  the  subject  of  this  article, 
that  the  problem  can  be  cleared  up  once 
for  all.  Specifications  are  given  here 
for  a  B  range  type,  that  is,  one  which 
tunes  from  200  to  600  meters. 

The  dimensions  of  the  primary  coil 
depend  upon  the  antenna  capacity,  as 
it  is  not  intended  that  a  primary  vari- 
able condenser  be  used,  nor  is  it  neces- 
sary. This  capacity  value  will  vary 
according  to  the  dimensions  of  the 
antenna,  but  we  will  consider  here  the 
three  standard  types  known  as  the 
Short,  Long,  and  Super  Range  aerials, 
of  0.0002,  0.0004,  and  0.0005  mfd. 
respectively.  These  were  taken  up  at 
length  in  the  November  -  December, 
1919,  issue. 

While  there  are  any  number  of  ways 
to  build  loose  couplers,  we  shall  con- 
sider only  those  with  single  layer  wind- 
ings, having  the  secondary  slide  into 
the  primary.  Below  is  a  table  showing 
the  dimensions  of  the  primary  for  a 
loose  coupler  to  give  a  B  range,  operat- 
ing on  any  of  the  three  standard 
antennas. 


ductance  are  required  with  a  0.0005 
mfd.  maximum  condenser.  A  two-point 
switch  is  all  that  is  needed. 


Either  a  crystal  detector  or  audion 
can  be  used  with  a  loose  coupler  of  this 
type,  according  to  the  range  required. 


Secondary  Coil,  B  Range 

0.0005  mfd.  Condenser — 

Diam.  Length  Wire        Turns  per  in. 

3  ins.  Ift  ins.  No.  24S.S.C.  42 

Tap  in. 

0.001  mfd.  Condenser— 

3  ins.  13/16  in.  No.  24S.S.C.  42 


Inductance 
250,000  cms. 


120,000  cms. 


The  advantage  of  the  0.001  mfd. 
condenser  is  that  no  adjustment  of  the 
secondary  coil  is  needed,  all  the  tuning 
being  done  with  the  variable  condenser. 

If  the  secondary  is  to  slide  in  and 
out  of  the  primary,  wooden  discs  can  be 
fastened  inside  the  ends  of  the  second- 
ary tube,  to  take  the  supporting  rods. 
It  is  advisable  to  use  two  ]/^  in.  brass 
rods,  mounting  them  on  small  wooden 
blocks  secured  to  the  base  of  the  loose 
coupler. 

The  method  of  making  connections 
to  the  secondary  winding  should  be 
considered  carefully,  as  high  resistance 
in  this  circuit  greatly  reduces'  the 
strength  of  the  signals.  One  way  is  to 
use  the  suporting  rods  for  connections. 
If  this  is  done,  brass  tubes,  %  in.  inside 
diameter,  should  be  put  in  the  holes  in 
the  wooden  coil  discs,  and  the  wires 
soldered  to  the  tubes.   Thus  a  sufficient 


Diagrams  of  various  types  are  given 
in  Radio  Hook-ups,  to  which  the  reader 
is  referred. 


Primary  Coil,  B  Range 


TESTING  A.  C.  RECTIFICATION 

A CLEVER  method  for  testing  the 
rectification  of  alternating  current 
has  been  suggested  by  Mr.  H.  B.  Trom- 
bly,  of  Pasadena,  Cal. 

When  a  horseshoe  magnet  is  held 
near  a  lamp  operating  on  alternating 
current,  the  filament  vibrates  rapidly. 
However,  if  a  rectifier,  of  the  type  using 
only  one-half  of  the  cycle,  is  connected 
to  the  supply,  the  output  of  the  rectifier 
will  be  in  the  form  of  a  pulsating  direct 
current,  the  other  half  of  the  cycle  being 
cut  out. 

Consequently,  a  magnet  held  near  a 
lamp  carrying  the  rectified  current 
should  cause  the  filament  to  vibrate  at 
one-half  the  speed  first  obtained. 


Short  Range  Antenna — 

Diam.  Length  Wire 

3J4  ins.  2  ins.  No.  24S.S.C. 

Long  Range  Antenna — 

3}4  ins.  llA  ins.  No.  24S.S.C. 

Super  Range  Antenna — 

3V2  ins.  1  in.  No.  24S.S.C. 


Turns  per  in. 
42 

42 

42 


Inductance 
600,000  cms. 

300,000  cms. 

250,000  cms. 


Sliders  or  switches  can  be  used  to  vary 
the  inductance,  according  to  the  plans 
of  the  builder.  If  the  slider  is  care- 
fully made,  it  will  be  satisfactory.  Taps 
should  be  taken  off  every  second  or 
third  turn,  if  a  switch  is  employed. 

The  size  of  the  secondary  coil  de- 
pends upon  the  variable  condenser  con- 
nected across  it.  As  can  be  seen  from 
the  table  below,  two  variations  of  in- 


area  is  in  contact  between  the  tubes  and 
rods  to  give  a  good  connection. 

Another  way  is  to  bring  out  flexible 
leads  from  the  coil.  When  this  is  not 
done  correctly,  the  leads  soon  break  off 
at  the  connections.  If,  however,  at  both 
ends,  the  wires  are  run  from  the  joints 
through  small  screw  eyes  placed  j4  in. 
away,  the  bending  strain  does  not  come 
directly  at  the  joints,  but  is  distributed. 


CUTTING  BAKELITE 

OCCASIONALLY  it  is  necessary  in 
cutting  out  a  piece  of  bakelite  to 
remove  quite  a  little  of  the  material,  but 
not  enough  that  a  saw  can  be  used.  A 
spoke  shave,  well  sharpened,  is  an  ex- 
cellent tool  for  such  work,  as  it  makes  a 
clean  cut  and  removes  the  bakelite  much 
faster  than  is  possible  with  even  a  very 
coarse  file.  The  latter  is  not  good  be- 
cause it  breaks  the  edges  of  the  piece. 


Don't  try  to  polish  bakelite — rub  it 
down  with  a  piece  of  No.  2  sandpaper, 
making  the  strokes  all  in  the  same 
direction  and  clear  across  the  piece. 
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The  Chemistry  of  the  Common  Metals 


SIR  HUMPHREY  DAVY  first 
prepared  metallic  sodium  from 
sodium  hydroxide  in  the  year 
1807.  Previous  to  the  date  of  its  prep- 
aration by  him,  sodium  hydroxide  was 
regarded  as  a  chemical  element  and  the 
decomposition  of  the  compound  sur- 
prised the  scientific  world  at  the  time. 
The  chemical  experimenter  can  very 
easily  reproduce  this  classical  experi- 
ment by  carefully  examining  the  dia- 
gram. The  surface  between  the  sodium 
hydroxide  is  kept  well  moistened  with 
water  and  as  the  process  continues  the 
mercury  will  become  thoroughly  im- 
pregnated with  metallic  sodium.  In 
this  way  the  sodium  is  prevented  from 
reacting  with  the  water. 

Sodium  is  one  of  the  most  abundant 
elements  on  the  earth.  It  appears 
chiefly  in  the  form  of  the  chloride.  It 
has  been  calculated  that  the  ocean  con- 
tains over  4,500,000  cubic  miles  of 
saline  substances.  A  number  of  other 
sodium  compounds  also  appear  in  na- 
ture, the  more  important  being  sodium 
carbonate  (Na,CO,),  sodium  bicar- 
bonate (NaHCOj),  sodium  nitrate 
(NaNO,),  cryolite  (Na,AlFe),  and 
borax  (Naj,B407).  A  number  of  sili- 
cates also  appear  in  nature. 

.Sodium  is  a  soft,  pinkish-silver 
metal  that  tarnish  or  oxidizes  immedi- 
ately upon  exposure  to  the  air.  It  has 
a  melting  point  of  97.6  deg.  and  boils 
at  the  temperature  of  878  deg.  The 
vapor  passing  off  from  boiling  sodium 
is  very  active.  Exhaustive  experiments 
tend  to  prove  that  sodium  has  a  molar 
weight  of  23,  which  is  exactly  the  same 
as  its  combining  weight.  The  great 
activity  of  sodium  vapor  makes  it  ex- 
tremely difficult  to  obtain  the  molar 
weight,  but  results  tend  to  prove  that 
it  is  very  close  to,  if  not,  23. 

A  very  interesting  experiment  can 
be  performed  with  sodium  by  dissolv- 
ing a  freshly  cut  piece  of  metal  in  am- 
hydrous  ammonia.  The  change  is  pure- 
ly a  physical  one;  a  new  compound  is 
not  formed.  A  solution  of  sodium  is 
produced  and  this  solution  conducts 
electricity  in  much  the  same  way  as  a 
metal.  Upon  the  evaporation  of  die  an- 
hydrous ammonia  pure  metallic  sodi- 
um is  left  as  a  residue.  Sodium  is  also 
soluble  in  mercury  as  has  been  men- 
tioned before.  It  was  this  fact  that 
made  Sir  Humphrey  Davy's  experi- 
ment successful.  Sodium  -  mercury 
amalagam  is  used  largely  in  commerce 
in  places  where  pure  sodium  would  be 
objectionable  owing  to  its  extreme 
chemical  activity. 

When  sodium  is  brought  . directly  into 


By  Henry  L.  Havens 

PART  1 
Sodium 

contact  with  water  a  very  vigorous 
chemical  reaction  takes  place.  The 
products  of  the  action  are  sodium 
hydroxide  and  hydrogen  as  will  be  seen 
by  the  equation :  Na  +  H20  =  NaOH 
-f-  H.  The  escaping  hydrogen  from  a 
small  piece  of  sodium  in  contact  with 
water  will  cause  the  sodium  to  skip 
about  the  surface  rapidly.  If  a  large 
piece  of  sodium  is  brought  in  contact 
with  water  the  heat  of  die  reaction  is 
sufficient  to  ignite  the  hydrogen  and  a 
violent  explosion  will  occur.  Amateur 
chemists  are  cautioned  not  to  try  this 
experiment  as  sodium  hydroxide  is 
liable  to  be  blown  into  the  eyes  which 
would  in  all  probability  destroy  the 
sight  Upon  the  completion  of  the  re- 
action of  sodium  with  water,  the  sodium 
hydroxide  can  be  obtained  by  evaporat- 
ing the  solution  to  dryness. 

When  sodium  is  heated  in  air  it 
quietly  bums  with  a  yellow  flame.  The 
only  way  sodium  can  be  preserved  for 
a  great  length  of  time  is  by  placing  it 
in  a  perfectly  air-tight  receptacle  such 
as  a  tin  can  with  the  cover  soldered  on. 


"Carbon  Block 


It  can  also  be  preserved  indefinitely  by 
immersing  it  in  petroleum  which  ex- 
cludes the  presence  of  air. 

Sodium  is  so  soft  and  pliable  that  it 
can  be  easily  cut  with  a  knife.  When 
mixed  with  other  metals  that  have  a 
low  melting  point  it  assists  in  the  for- 
mation of  an  alloy  with  a  very  low 
melting  point 

Sodium  Compounds 

One  of  the  most  common  compounds 
of  sodium  is  its  chloride  (NaCl).  This 
can  be  prepared  by  the  interaction  of 
moist  chlorine  and  the  element  It  has 
been  found  that  perfectly  dry  chlorine 
gas  will  not  react  with  sodium  at  any 
temperature  up  to  the  melting  point  of 
the  latter.  The  action  of  the  water 
seems  to  be  catalytic  in  every  respect 
By  neutralizing  sodium  hydroxide  with 
hydrochloric  acid  the  chloride  can  be 
obtained  by  evaporating  the  solution  to 
dryness. 

Sodium  chloride  is  nearly  as  soluable 
in  cold  water  as  in  hot  water.  At  0° 
100  parts  of  water  is  capable  of  dis- 
solving 35.74  parts  of  sodium.  At 


107°,  which  is  the  point  of  saturation, 
the  water  is  only  capable  of  dissolving 
39.65  parts  of  the  chloride. 

Sodium  chloride  crystals  do  not  con- 
tain any  water  of  crystallization  in  a 
true  sense.  They  do,  however,  enclose 
a  certain  amount  of  jwater  which  causes 
the  crystals  to  explode  when  heated. 

Sodium  monoxide  (NajO)  is  pre- 
pared by  adding  metallic  sodium  to 
sodium  nitrate  according  to  the  equa- 
tion. 

2  NaNOt  -f  6Na  =  4NaiO.+  Nt 
Sodium  monoxide  is  a  decidedly  gray 
compound  which  reacts  violently  with 
water,  causing  the  formation  of  the 
hydroxide  (NaOH). 

Sodium  peroxide  (Na202)  is  pro- 
duced by  heating  metallic  sodium  in  an 
excess  of  air  freed  from  carbon  diox- 
ide. The  resulting  compound  is  a 
white  powder  about  93%  pure.  It  re- 
acts violently  with  water,  forming 
sodium  hydroxide  and  hydrogen  perox- 
ide (HjOjj).  Upon  formation,  the 
hydrogen  peroxide  breaks  down  rapidly 
into  H20  and  free  oxygen.  The  free 
oxygen  is  immediately  available  when 
the  water  comes  in  contact  with  the 
sodium  peroxide.  This  makes  sodium 
peroxide  an  abundant  source  of  free 
oxygen  and  it  is  used  largely  in  com- 
merce as  an  oxidizing  agent.  In  most 
cases  a  small  quantity  of  some  copper 
compound  is  placed  in  the  commercial 
sodium  peroxide  which  acts  as  a  cata- 
lytic agent  for  the  decomposition  of  the 
hydrogen  peroxide.  Sometimes  sodium 
peroxide  appears  on  the  market  in 
a  fused  condition  under  the  name 
"oxone." 

Pure  metallic  sodium  can  be  pro- 
duced in  the  laboratory  by  heating  the 
peroxide  with  carbon.  This  results  in 
the  formation  of  sodium  carbonate  and 
metallic  sodium.  The  temperature 
necessary  for  this  reaction  is  between 
350°  and  400°. 

Sodium  carbonate  (Na2CO, )  is  found 
in  nature  to  a  considerable  extent.  A 
number  of  lakes  in  the  United  States 
contain  sodium  carbonate  which  is  ob- 
tained by  solar  evaporation.  A  double 
salt  of  die  carbonate  and  the  bicarbo- 
nate is  produced  (Na2C02NaHC032 
H02).  These  salts  can  be  very  readily 
changed  to  the  simple  carbonate  by 
heating.  Previous  to  the  recovery  of 
sodium  carbonate  from  natural  lakes, 
it  was  obtained  from  the  ash  of  sea 
plants. 

The  Solvay  Process  for  the  prepara- 
tion of  sodium  bicarbonate  consists  of 
saturating  a  solution  of  ammonical 
brine  with  carbon  dioxide  (C02).  As 
(Continued  on  page  427) 
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The  Bignoll-Jones  Concrete 
Pile 

The  pile,  designated  from  the  names  of 
the  originators,  is  made  of  reinforced  con- 
crete. The  reinforcement  is  shown  in  dotted 
lines  in  the  cut.  The  reinforcing  can  be 
distributed  as  desired;  the  feature  of  the 
structure  to  which  attention  is  to  be  di- 
rected is  the  jetting  arrangements  for  sink- 
ing it.  At  the  partly  pointed  end  of  the  pile 
is  a  funnel-shaped  shoe,  with  a  1 1/16  inch 
nozzle.  At  its  upper  end  the  opening  of  the 
nozzle  expands  so  as  to  be  large  enough  to 
receive  a  5-inch  pipe.  This  pipe  is  fixed  in 
the  axis  of  the  pile,  and  seats  itself  prac- 
tically water-tight  in  the  nozzle.  Concentric 
with  it  there  is  a  smaller  pipe,  2  inches  in 


cross-section  is  such  that  the  piles  interlock, 
somewhat  like  tongued  and  grooved  planks. 
It  will  be  noticed  that  in  the  sheet-piling 
the  lateral  jets  are  set  in  recesses  so  as  to 
provide  a  smooth  exterior  surface,  or  better, 
one  free  from  projections.  In  the  elevation 
of  the  piling,  the  location  of  the  lateral 
jets  can  be  seen.  The  spacing  is  closer  near 
the  bottom,  where  there  is  the  most  work 
to  be  done. 

This  system  of  piling,  sheet  and  plain 
piling  has  been  extensively  used  on  the  Chi- 
cago, Burlington  and  Quincy  R.  R.,  under 
the  direction  of  E.  Bignoll,  the  superin- 
tendent of  the  road.  It  is  in  use  by  the 
dock  department  of  this  city  also. 

When  the  pile  has  sunk  to  the  required 
depth,  and  this  it  does  without  any  blow, 
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Cross  Section  at  A-A 


The  Bignoll-Jones  Concrete  Pile  in  Pillars  for  supports  and  sheet  piling  for 

caisson  work 


diameter,  which  also  seats  itself  water-tight 
in  the  nozzle.  Thus  the  larger  pipe  is  cut 
off  from  connection  with  the  bottom  open- 
ing of  the  nozzle. 

From  the  larger  pipe  small  pipes  are  car- 
ried horizontally  out  to  the  surface  of  the 
pile;  they  are  fitted  with  upwardly  directed 
openings.  Each  pipe  has  its  own  independent 
water  connection.  The  smaller  pipe  passes 
through  a  water-tight  packing  at  the  top  of 
the  5-inch  pipe. 

To  sink  the  pile  water  at  a  pressure  of 
150  lbs.  to  the  squire  inch  is  forced  into  the 
larger  pipe  whence  it  escapes  through  the 
lateral  jets,  which  may  be  from  ^  to  ^ 
inch  in  diameter.  Simultaneously  a  second 
stream  of  water  at  much  higher  pressure  is 
forced  into  the  central  pipe;  the  pressure 
may  be  from  200  to  300  lbs.  to  the  square 
inch.  The  pile  sinks  very  rapidly,  one  case 
is  cited  where  it  sank  at  a  rate  just  exceed- 
ing one  foot  per  minute.  The  lateral  streams 
of  water  are  said  to  remove  the  spoil  and 
to  lubricate  the  passage  through  the  soil. 

The  sheet  piling  is  quite  interesting.  It  is 
built  on  the  same  lines,  is  reinforced,  and  its 


as  it  is  pure  jet-sinking,  the  smaller  pipe  is 
removed.  '  If  thought  desirable  the  larger 
pipe  is  filled  with  concrete.  As  it  is  held 
by  the  concrete  it  is  quite  impossible  to 
successfully  remove  it.  It  may  be  taken  as 
a  contribution  to  the  reinforcing.  The  fact 
that  the  lateral  jets  are  turned  upwards  is 
an  important  feature  as  it  makes  them  many 
times  more  efficient  than  if  they  were  di- 
rected horizontally  outward.  The  cuts  show 
the  various  sections  and  elevations  of  the 
two  kinds  of  piles  described. 

The  heating  phenomena  of  large  steel  in- 
gots has  been  recently  investigated.  A  24- 
inch  ingot  it  was  determined  may  be  at  a 
temperature  of  2370°  at  the  surface  and  in 
the  interior  2287°.  After  fifteen  minutes' 
cooling  the  surface  temperature  was  2125° 
and  the  interior  at  the  center  2280°.  AH 
temperatures  were  Fahrenheit.  It  shows 
how  steel  is  strained  in  the  heating  and 
cooling  phases.  Chrome  steel  was  noted  as 
being  particularly  tender. 

The  combustion,  spontaneous  probably,  of 
coal  in  bunkers,  has  given  much  trouble  in 


the  past.  In  Dortmund,  Germany,  to  pre- 
vent it  coal  is  stored  in  steel  bunkers,  which 
are  kept  filled  with  carbonic  acid  gas.  The 
bottom  doors  and  any  openings  below  the 
top  are  closed  gas-  and  air-tight.  The  upper 
openings  do  not  need  such  careful  sealing, 
on  account  of  the  high  specific  gravity  of 
the  gas.  A  certain  amount  of  gas  is  lost 
when  coal  is  withdrawn,  but  it  is  not  ex- 
pensive and  is  easily  replaced.  The  par- 
ticular bunkers  are  of  2,500  tons  capacity. 


A  short  note  on  the  Pointolite  lamp,  an 
English  product  of  the  Ediswan  Company 
has  been  published.  The  lamp  was  orig- 
inally exhibited  some  years  ago.  It  is  a 
bulb  lamp,  with  tungsten  terminals  within 
the  bulb,  between  which  an  arc  is  main- 
tained. A  sort  of  deflector  at  the  top  and 
within  the  bulb  acts  to  prevent  blackening 
of  the  interior  of  the  bulb.  A  lamp  was 
shown  at  the  November  25,  1919,  seance  of 
the  British  Illuminating  Engineering  Society 
of  4,000  candle-power.  The  efficiency  is  very 
high,  0.42  watts  to  the  candle.  Its  life  is 
short,  only  250  hours,  but  it  is  hoped  to 
increase  this.  The  lamp  has  been  made 
with  a  quartz  bulb  to  give  ultra-violet  light. 


Steam  tenders  are  a  well  known  feature  of 
present  day  engineering,  practise.  The  South- 
ern Railroad  has  utilized  old  engines  for  the 
purpose.  The  boilers  are  taken  off  so  as  to 
leave  only  the  subframe  or  chassis,  with  the 
engine  and  connections.  The  steaming  ca- 
pacity of  the  regular  engine  is  increased  by 
the  use  of  fire-brick  arches  and  feed-water 
heater  so  that  it  can  generate  steam  for  its 
own  engine  and  for  that  on  the  tender  frame. 
The  cylinders  on  the  tender  are  bushed  or 
lined  so  as  to  reduce  their  diameter  by  an 
inch.  Steam  tenders  have  been  used  on  the 
compound  Mallet  engines  on  the  Erie  road 
and  also  in  England. 


The  utilization  of  kelp,  a  kind  of  seaweed, 
for  the  production  of  potassium  products 
and  also  for  iodine  and  ammonia  is  being 
carried  on  on  the  coast  of  California.  The 
kelp  is  cut  about  four  feet  under  the  surface 
of  the  sea,  is  retorted,  incinerated  and  the 
ash,  which  is  properly  kelp,  although  the 
name  is  applied  to  the  seaweed  itself,  is 
lixiviated  and  treated  so  as  to  give  its 
products.  The  kelp  industry  in  Europe  is 
of  very  old  origin  and  is  one  of  the  classic 
operations  of  industrial  chemistry. 


The  discovery  of  pitchblende  fa  reported 
from  the  Nipfasing  region  in  Canada.  This 
is  the  second  report  of  the  finding  of  a 
radium  ore  in  Canada,  since  the  Ontario 
government  offered  a  reward  of  $25,000  for 
the  discovery  of  a  source  of  radium  in  the 
Ontario  province.  It  has  recently  been  cal- 
culated that  radium  contains  over  two  mil- 
lion times  the  energy  in  an  equal  weight  of 
tri-nitro-toluol. 


It  has  been  estimated  that  an  average 
American  family  spends  $24  per  annum  on 
light.  This  is  about  the  same  that  a  similar 
family  would  spend  a  hundred  years  ago. 
but  the  family  of  to-day  gets  twenty  times 
as  much  light  for  the  same  money. 


M.  Georges  Charpy  in  a  paper  presented 
to  the  French  Academy  of  Science  developed 
the  theory  that  the  cause  of  the  fracture  of 
rails  on  railways  was  the  production  of 
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minute  surface  cracks;  these  as  they  in- 
creased brought  about  the  destruction  of  the 
rails.  To  overcome  this  he  proposed  to  sur- 
face anneal  the  rails  in  situ.  A  welding 
acetylene  flame  is  to  be  moved  along  the 
rail  as  it  lies  on  the  sleepers,  and  its  rate 
of  travel  is  to  be  such  as  to  give  just  the 
requisite  amount  of  heat  to  soften  the  sur- 
face and  deprive  it  of  its  tendency  to  form 
these  minute  cracks.  He  thinks  it  possible 
that  the  life  of  rails  might  be  doubled  by 
this  treatment. 


In  France  a  vast  project  has  been  out- 
lined to  utilize  the  water  power  of  the  Rhone, 
the  Rhine  and  of  the  Pyrenees.  Water  from 
glaciers  and  snow-dad  mountains,  forming 
waterfalls  and  harnessed  by  engineers  to 
servile  power  production  has  long  been 
termed  "white  coal",  and  now  that  its  black 
sister  is  failing,  the  government  proposes  to 
establish  a  great  number  of  power  stations 
and  to  distribute  the  power  of  waterfalls 
by  electric  lines  to  the  smallest  towns  and 
even  to  farm-houses.  Private  enterprise  in 
this  direction  is  to  be  encouraged  by  sub- 
sidies, and  anyone  owning  a  water  power 
site  is  to  be  required  to  utilize  it.  At  the 
same  time  the  use  of  heavy  oil  for  fuel  is 
being  fostered  by  the  French  government. 


To  remove  titanium  compounds  from  the 
hearths  of  blast  furnaces  the  injection  of 
powdered  iron  oxide  has  been  successfully 
tried.  It  is  blown  in  through  the  tuyeres; 
it  produces  no  chilling  effect  but  on  the 
contrary  as  it  oxidizes  the  titanium  com- 
pounds tend  to  increase  the  heat. 


A  method  of  obtaining  day-light  effects 
from  incandescent  lights  has  been  introduced 
in  which  the  lighting  is  done'  entirely  by 
reflection  from  a  surface  covered  with  a 
mixture  of  colors  in  checker-board  pattern. 
The  lower  part  of  the  bulb  is  screened  so 
that  there  is  no  direct  light  received  from  it. 
The  modern  high  efficiency  incandescent 
electric  lamps  enable  reflection  to  be  used 
advantageously;  a  few  years  ago  it  was 
quite  out  of '  the  question  to  get  economical 
results,  or  even  satisfactory  ones,  by  indirect 
lighting. 

By  the  use  of  a  thermopile  in  the  focus 
of  a  fourteen-inch  parabolic  reflector,  whose 
current  was  detected  by  a  D'Arsonval  gal- 
vanometer, it  was  found  that  the  heat  from 
a  man  'at  the  distance  of  600  feet  could  be 
detected.  It  was  designed  for  use  in  war 
to  detect  the  approach  of  the  enemy  in  night 
operations.  It  is  also  suggested  as  being 
applicable  to  short-range  signalling. 

In  the  year  1819  the  steamship  Savannah 
crossed  the  Atlantic.  This  is  credited  as  the 
first  steam  passage  across  the  ocean,  and  a 
century  later,  in  1919,  the  passage  was  first 
made  by  the  air  route,  by  aeroplane  and 
by.  dirigible. 

In  war  the  usefulness  of  heliographic  sig- 
nalling was  impaired  by  its  visibility.  The 
same  applies  to  the  same  method  carried 
out  with  electric  light.  Messrs.  Bell  and 
Mercadier  employing  electric  light  screened 
the  visible  rays  with  a  black  screen  and 
transmitted  the  messages  with  the  invisible 
rays,  which  were  received  by  a  thermo-elec- 
tric battery.  Messages  could  be  transmitted 
over  twelve  miles. 

Considerable  attention  is  now  being  given 
to  the  production  of  silk  from  spiders.  The 
Paraguay  Indians,  it  is  said,  made  tissues 
from  the  spider's  thread,  and  similar  accounts 
are  given  of  China  and  Africa.  At  the  close 
of  the  nineteenth  century  an  English  in- 
vestigator, Rolt,  drew  the  thread  or  filament 
directly  from  the  spider,  winding  it  directly 
upon  a  reel.  In  twelve  hours  he  got  between 
three  and  four  miles  of  thread  from  22 
spiders.  The  spider  of  Madagascar,  the 
Halabe,  is  the  only  really  available  arachnid 


known  at  present.  It  is  a  huge  creature, 
and  active  work  is  being  done  on  the  island 
at  Tamarive,  where  it  is  very  numerous, 
in  the  production  of  silk  from  the  living 
spiders.  An  instance  is  cited  of  the  reeling 
off  from  10  living  spiders  of  some  400  yards 
of  thread  at  one  operation.  Twisted  and 
doubled  it  gave  a  24-fibre  thread.  In  prac- 
tise the  spiders  are  subjected  to  the  opera- 
tion once  in  ten  days,  and  they  survive  four 
or  five  operations.  They  need  the  tropical 
climate;  there  is  no  chance  of  naturalizing 
them  in  France. 

The  Laparmentier  Ship 

We  illustrate  a  new  type  of  ship,  of  French 
invention,  due  to  the  Laparmentier  brothers. 
The  ship  is  almost  a  twin-hull  ship,  but  the 
hulls  are  so  interconnected  and  built  to- 
gether that  the  result  is  a  single  hull.  The 
original  inspiration  was  due  undoubtedly  in 
great  part  to  the  submarine  menace — the 
Laparmentier  ship  is  supposed  to  be  almost 
non-sinkable  by  a  single  torpedo. 

The  construction  is  perfectly  clear  from 
the  cut.  There  are  two  parallel  cylinders, 
which  constitute  the  freight  carrying  part. 
These  are  connected  by  a  curved  bottom, 
extending  from  cylinder  to  cylinder,  and  by 
a  corresponding  deck.  At  the  point  of  near- 


knots  with  a  reduced  cargo  of  only  2400 
tons. 

It  is  claimed  that  there  is  a  saving  of  30 
per  cent,  of  steel  in  these  vessels,  that  the 
time  of  construction  is  much  less  than  for 
the  usual  type  of  ocean  carrier,  and  that  the 
cost  is  much  less.  Owing  to  their  light 
draught,  reduced  by  pumping  out  any  water 
from  the  central  compartment,  the  ships 
can  ascend  rivers.  It  is  calculated  that  the 
7300-ton  ship  could  go  up  the  Seine  as  far 
as  Rouen,  and  the  1200-ton  ship  could  go 
up  the  Rhine  to  Strassburg. 

Quite  a  strong  point  is  made  of  the  ca- 
pacity of  the  ballast  compartment  between 
the  two  cylinders.  In  a  sea-way  heavy  baK 
lasting  may  be  imperative,  while  the  enter- 
ing a  harbor  will  be  facilitated  by  reduction 
of  draught.  In  the  case  of  some  harbors 
the  harbor  or  pilotage  dues  are  based  on 
depth,  so  that  in  many  cases  there  is  an 
economy  to  be  effected  by  reduction  of  depth 
of  water  required  by  the  ship. 

A  ship  buUt  on  this  system  is  approaching 
completion  at  New  Orleans.  The  cylinders 
are  20  feet  in  diameter,  and  as  it  is  an  oil- 
burning  ship,  the  fuel  oil  is  to  be  carried  in 
the  space  between  the  hulls.  There  are 
eight  transverse  bulkheads,  dividing  cylin- 
ders and  intervening  compartment.  The 
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The  Laparmentier  twin  hull  steel  ship  construction 


est  approach  the  cylinders  are  several  feet 
apart,  the  distance  depending  on  the  size  of 
the  ship.  The  central  portion,  between  the 
two  hulls,  is  used  for  water  ballast.  Ac- 
cording to  weather  and  load  conditions  the 
ship  is  ballasted,  or  the  space  between  the 
bulls  is  left  quite  empty.  The  water-ballast 
space  is  fitted  with  bulkheads  to  restrain 
the  motion  of  the  water-ballast.  At  the  same 
lime  every  bulkhead  may  be  taken  as  an 
element  of  additional  safety,  in  the  case  of 
the  central  <-ompartment,  in  case  of  strik- 
ing a  mine  or  even  a  rock. 

The  cylindrical  portions  are  the  freight- 
carrying  divisions.  These  also  it  was  pro- 
posed to  bulkhead,  with  complete  divisions, 
without  doors.  If  close  enough  a  torpedo 
would  do  much  damage,  but  there  would 
always  be  an  excellent  chance  of  the  ship 
surviving.  A  single  torpedo  could  hardly 
damage  both  cylinders,  especially  as  they 
are  separated  by  a  considerable  space,  the 
ballast  compartment. 

Bow  and  stem  are  worked  to  shape,  as 
in  the  case  of  any  ship;  our  section  only 
shows  the  cross-section  as  it  is  amidships. 
The  main  feature  of  the  larger  7300-ton  type 
are: — Length  overall,  393  ft.  8  in.;  greatest 
beam,  55  ft.  9  in.;  depth  to  deck  in  center, 
28  ft.;  draught  in  salt  water,  19  ft.  6  in.; 
carrying  capacity  at  this  draught,  including 
coal,  oil,  and  provisions,  7300  tons;  volume 
of  holds,  approximately  316,000  cubic  feet. 
With  2500  horsepower  a  speed  of  9  knots 
is  obtained  on  19  ft.  6  in.  draught  and  11 
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ship  is  328  ft.  4  in.  overall,  46  ft.  5  in.  wide, 
and  is  to  draw  16  ft.  2  in.  It  has  a  700  h.p. 
triple  expansion  engine,  with  boilers  in  the 
cylindrical  hulls. 


In  France  there  are  four  works  making 
radium.  Basing  the  production  on  the  weight 
of  the  metal  in  the  salts  manufactured,  they 
are  credited  with  the  production  of  18 
.grams,  about  275  grains,  per  annum.  On 
the  same  basis  the  price  just  before  the  war 
was  about  $50,000  per  grain.  It  is  now 
about  $60,000.  One  works  making  meso- 
thorium,  produces  a  little  over  30  grains  in 
a  year.  A  radio-active  gas  is  also  produced 
and  caught  from  springs.  The  United  States 
is  France's  most  serious  rival;  from  the 
mineral,  Camotite,  uranium  vanadate,  over 
400  grains  are  produced  annually.  France 
is  hoping  to  get  radium  ores  from  her  colo- 
nies, especially  from  Madagascar.  In  1918 
Portugal  produced  75  grains.  England  and 
Italy  are  all  producers. 


The  Germans  during  the  war  planted 
quantities  of  barley  in  the  vicinity  of  Ver- 
dun. On  investigation  it  proved  that  the 
grain  was  of  such  superior  quality  that  the 
French  authorities  proposed  to  keep  the 
crop,  or  a  part  of  it,  for  seed. 


Recent  investigations  have  shown  that 
there  are  one  million  of  acres  of  coal  lands 
in  British  Columbia.  They  are  situated  in 
the  soifthwest  region. 
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Construction  of  a  Portable  Receiver,  B-C  Wavelength  Range 

This  200-  to  2,000-meter  Portable  Set  Is  Also  Well  Adapted  to  Stationary  Use 

By  M.  B.  Sleeper 


A PRACTICAL  portable  receiving 
set  for  field  work  or  use  in  the 
^  country  is  not  one  that  fits  in  the 
hip  pocket,  nor  one  which  requires  a 
small  cart  to  trundle  it  along.  In  the 
first  place,  the  electrical  circuits  must 
be  designed ;  then  they  must  be  worked 
out  in  instruments  which  will  withstand 


any  one  set  of  conditions.  Signal  Corps 
apparatus  fell  down  alarmingly  in  the 
field  because  it  was  intended  to  do  a 
little  of  everything  and  actually  accom- 
plished not  much  of  anything. 

In  other  words,  the  first  thing  to  do 
as  a  preliminary  to  building  a  portable 
set,  or  any  set,  for  that  matter,  is  to 


coils,  moving  parts,  additional  space, 
and  more  difficult  tuning  than  with  a 
directly  coupled  circuit.  These  factors 
were  responsible  for  the  decision  to  use 
the  latter.  Moreover,  sharp  tuning  was 
not  of  great  importance. 

The  necessity  for  highest  efficiency 
under  the  limitations  called  for  high 


Fig.  1.  The  compute  receiver,  ready  for  use  at  the  laboratory.  For  portable  work,  it  is  fitted  into  a  carrying  case 


use;  these  instruments  must  be  grouped 
properly  in  a  small  space;  and,  of 
course,  the  arrangement  must  provide 
an  easy  method  of  control. 

Requirements  of  Electric  Design 
The  Signal  Corps  of  our  Army  used 
portable  type  apparatus  almost  exclus- 
ively during  the  war.  One  lesson  that 
they  must  have  learned  is  that  one  port- 
able set  cannot  be  designed  for  too 
broad  a  range  of  conditions  if  it  is  to 
operate  at  maximum  efficiency  .under 


decide  exactly  how  few  things  it  can 
do,  yet  meet  the  essential  requirements. 
Ideas  in  this  respect  will  vary  widely. 
However,  an  average  has  been  struck 
in  the  set  described  in  this  article. 

Dependability  is  an  important  factor 
in  any  portable  equipment,  since  in  the 
field,  laboratory  facilities  are  lacking. 
Therefore,  an  audion  detector  was 
chosen  for  the  foregoing  reason  and  for 
its  sensitivity. 

Tuning  circuits  were  the  next  con- 
sideration.  Loose  couplers  meant  extra 


frequency  cable  on  the  inductance,  with 
a  banked  winding  to  conserve  space. 
To  get  the  sharpest  tuning,  it  was  de- 
cided to  use  a  variable  condenser  with 
a  small  number  of  taps  on  the  coil. 
Experimenters  who  have  used  cable 
realize  the  difficulties  of  cleaning  the 
separate  wires  to  make  soldered  con- 
nections. 

Before  anything  could  be  done  on  the 
coil  or  condenser,  it  was  necessary  to 
determine  the  size  antenna  to  be  used 
and  its  approximate  capacity.  This 
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Fig.  3.   Using  the  jit  for  laying  out  a  panel 

factor  varies  according  to  the  situation 
in  the  field.  For  general  work  it  seemed 
best  to  have  a  75  ft.  single  wire  20  ft. 
high,  with  a  75  ft.  length  of  annuncia- 
tor wire  laid  on  the  ground  under  the 
antenna  wire  for  the  earth  connection. 
This  is  better  than  metal  rods  driven 
into  the  ground,  as  the  use  of  the  latter 
means  that  a  mallet  must  be  included 
in  the  equipment,  while  the  annunciator 
wire  can  be  rolled  off  on  a  small  spool. 

The  capacity  of  such  an  antenna 
was  0.0001  mfd.  circuits. 


Fig.  2.  Showing  some  of  the  con- 
structional details  of  the  set,  all 
wired  except  for  the  batteries.  Note 
the  slotted  links  which  allow  an  ad-, 
justment  of  the  spaces,  between  the 
panels. 

The  flexible  connection  to  the  mov- 
ing condenser  plates  permits  a  varia- 
tion of  the  tension  of  the  bearing 
screw,  by  means  of  which  the  plates 
are  kept  from  turning,  even  tho  they, 
are  not  counterbalanced. 

The  simplicity  of  the  circuits  can  be 
fudged  by  the  small  amount  of  wiring 
required  to  connect  the  instruments. 

When  this  photograph  was  taken, 
supporting  brackets  had  been  fitted 
to  the  panels  so  that  the  set  could  be 
used  for  work  in  the  station.  These 
are  removed  and  the  set  fitted  into 
a  carrying  case  when  it  is  taken  out 
for  experiments  in  the  field. 


While  thinking  of  these  points  it  was 
necessary  to  keep  in  mind  the  wave- 
length range.  A  B-C  range,  200-600, 
600-2,000  meters,  covered  experi- 
mental and  the  most  important  com- 
mercial stations. 

Here,  then,  was  the  first  data  on 
which  the  electrical  circuits  were  de- 
signed. 

Mechanical  Desicn 
Weight  and  space  had  to  be  kept 
down  to  make  the  set  light  enough  to 
be  carried  comfortably.  The  instru- 
ments outlined  already  were  of  such 
design  and  number  that  their  weight 
was  small.  As  a  matter  of  fact,  the 
weights  were  as  follows: 
Receiving  instruments..  3.25  lbs. 

Carrying  case   1.50 

Telephone  receivers. ...  0.75 

Storage  batteries. ,  4.00 

B  battery   1.00 

Antenna  and  ground 
wires    2.25 

Total  weight  12.50  lbs. 

To  carry  the  instruments  it  was  de- 
cided to  have  two  5  x  5  in.  panels,  and 
three  5  x  2l/2  in.  panels,  all  %  in. 
thick.  It  can  be  seen  from  the  photo- 
graphs that  they  were  used  in  this  way : 
5  x  5  in.  Panels — 

1  inductance  coil 
1  variable  condenser 
5  x  iy2  in.  Panels — 


1  audion  and  grid  condenser 
1  rheostat 

1  telephone  and  B  battery  con- 
nection 

This  arrangement  left  an  opening 
into  which  a  box  was  built  on  the  side 
of  the  carrying  case,  in  which  a  screw- 
driver, pair  of  pliers,  and  short  lengths 
of  wire  were  kept.  The  case  is  not 
shown  here,  as  brackets  were  fitted  to 
the  panels  to  support  them  vertically. 
The  set,  however,  can  be  used  as  well 
in  a  horizontal  position. 

Since  there  were  no  amplifying  cir- 
cuits, the  arrangement  of  the  separate 
panels  were  not  of  great  importance. 
Inductance  Panel 

To  minimize  space  and  weight,  it 
was  decided  to  have  a  0.0005  mfd.  con- 
denser in  shunt  with  the  tuning  in- 
ductance. The  G.A.  Standardized  type 
was  chosen  because  the  minimum  ca- 
pacity was  practically  zero,  and  the 
maximum  0.0006  mfd.  (See  Every- 
day Engineering,  February,  1920,  for 
calibration  curve.) 

This  condenser,  in  shunt  with  the 
antenna  of  0.0001  mfd.,  give  a  capacity 
range  from  0.0001  to  0.0007  mfd. 
Then  the  inductance  steps,  to  cover  200 
to  2,000  meters,  were: 

Capacity  0.0001  to  0.0007  mfd. 

90,000  cms.— 179  to  473  meters 

400,000  cms.— 377  to  997  meters 
1,800,000  cms. — 800  to  2,116  meters 


1 
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The  mounted  socket  and  grid  con- 
denser 


A  little  figuring  showed  that  with  a 
three-bank  winding  of  3  x  16  No.  38 
D.S.C.  high  frequency  cable,  18  turns 
per  inch,  on  a  tube  3l/2  ins.  in  diameter, 


When  the  coil  was  mounted,  the  zero 
end  was  put  at  the  left,  looking  at  the 
front  of  the  panel,  so  that,  to  increase 
the  inductance,  the  switch  was  turned 
clockwise. 

When  the  coil  was  wound,  the  panel 
was  laid  out  and  all  holes  drilled  be- 
fore anything  was  assembled.  Fig.  3 
shows  a  very  useful  fixture  made  to 
insure  the  accurate  location  of  the  holes 
at  the  corners.  A  sheet  of  No.  30  sheet 
brass  was  carefully  marked  with  a  5  in. 
square,  and  punch  marks  made  %  in. 
in  from  the  sides  at  the  corners.  When 
the  panels  were  laid  out  it  was  only 
necessary  to  clamp  the  brass  sheet  on  a 
panel  and  punch  the  centers.  This  was 
important,  for,  otherwise,  the  panels 
would  not  have  fitted  together  properly. 

The  coil  mounting  was  very  simple. 
Two  lengths  of  brass  tubing  3/16  in.  in- 
side diameter  and  ^4  in-  long  were  cut 
up  and  placed  on  8-32  machine  screws 
which  go  from  the  front  of  the  panel 
to  the  coil.  Washers  were  put  on  the 
screws  inside  and  outside  the  tube  so 
that  the  brass  tubing  and  the  nuts 
would  not  cut  in. 

Other  details  can  be  seen  from  the 
illustrations. 

Condenser  Panel 
Fig.  4  shows  the  condenser  mounting. 
To  secure  the  condenser  to  the  panel, 
the  screws  were  removed  which  orig- 


Fig.  5.  A  side  view  of  the  rheostat  with  the 
connection  panel  linked  on 

side  was  soldered  to  one  of  the  screws 
holding  the  fixed  plates. 

An  A.  H.  Corwin  dial,  slightly  modi- 
fied, was  put  on  the  shaft.  A  hole 
3/16  in.  in  diameter  was  drilled  part 
way  from  the  back  toward  the  front, 
in.  deep.  Then  the  hole  was  continued 
with  a  No.  26  drill,  and  countersunk  at 


Fig.  4.   Looking  down  on  the  completed  condenser  and  inductance  panels 


the  tapping  points  were: 

90,000  Cms.,    22  turns 
400,000  cms.,    57  turns 
1,800,000  cms.,  157  turns 
The  length  from  the  start  of 
winding  to  the  taps  were : 

90,000  cms.,  0.40  in. 
400,000  cms..  1.05  in. 
1,800,000  cms.,  2.90  ins. 


inally  held  the' upper  end  plates  to  the 
fixed  plates,  and  longer  ohes  substi- 
tuted, so  that  they  could  be  put  in  the 
front  of  the  panel.  Washers  were  used 
the  to  separate  the  rear  of  the  panel  and 
the  top  of  the  end  plate. 

Connections  were  made  to  the  mov- 
able plates  by  a  thin  brass  strip  soldered 
to  the  bearing  set  screw.    The  other 


the  front  of  the  handle.  The  condenser 
is  made  with  a  hole  in  the  end  of  the 
shaft  threaded  6-32.  When  a  6-32 
screw  was  put  in  the  handle  and  turned 
into  the  shaft,  it  drew  on  the  handle, 
clamping  it  securely.  The  depth  of 
hole  must  be  determined  accurately  so 
that  the  handle  will  not  go  on  too  far 
before  it  is  stopped  at  the  smaller  hole. 
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The  unusual  strength  and  perma- 
nence of  the  design  of  this  type  makes 
it  particularly  well  suited  to  portable 
work. 

Rheostat  Panel 
A  departure  from  the  usual  rheostat 
was  employed  in  this  set,  principally 
because  the  porcelain  base  type  was  too 
large  for  a  panel  2y2  ins.  wide.  The 
resistance  element  was  simply  No.  24 
s.s.c.  copper  wire  wound  on  a  tube  3 
ins.  in  diameter.  The  coil  was  1J4  ins- 
long.  To  make  it  non-inductive,  the 
direction  of  winding  was  reversed  every 

A  spring  washer  was  put  on  the  shaft 
of  the  adjusting  handle,  with  a  nut 
soldered  to  the  shaft  to  keep  a  tension 
on  the  handle.  Two  more  nuts  held  a 
brass  contact  which,  at  the  maximum 
resistance  end  of  the  coil,  slipped  off 
the  winding  and  opened  the  circuit. 

Socket  Panel 

The  audion  mounting  and  grid  con- 
denser were  put  on  a  5  x  2l/i  in.  panel. 
Any  type  of  socket  could  have  been 
used,  but  the  one  shown  was  employed 
because  it  had  been  made  up  already. 
Two  small  angles  of  ^  x  1/16  in.  brass 
strip  held  it  to  the  panel. 

Connections  to  the  filament  were 
made  by  Fahnestock  clips  put  on  the 
screws  which  held  the  tube  contacts. 
The  plate  contact  was  wired  to  another 
clip,  and  the  grid  to  one  side  of  the 
condenser. 

The  condenser  was  made  up  of  five 
sheets  of  No.  30  brass,  1J4  ins.  long 
and  1  in.  wide,  separated  by  paraffined 
paper.  Two  small  bakelite  plates 
secured  the  condenser  in  position. 

Connection  Panel 
Fahnestock  clips  were  mounted  at 
the  front  of  the  connection  panel  to  take 
the  telephone  coid  tips.    Another  pair 
at  the  rear  were  for  the  B  battery. 

This  section  is  shown  clearly  in  Figs. 
1  and  2. 

Batteries 

Obviously,  it  was  not  practical  to  use 
a  5-lb.  Navy  size  B  battery  with  this 
set.  The  small  Signal  Corps  type  gave 
results  entirely  satisfactory  and  saved 
4  lbs.  in  weight. 

Two  2 -volt  10-ampere-hour  Porox 
storage  cells  were  decided  upon,  as  their 
weight,  filled,  was  only  2  lbs.  each. 
The  dimensions  of  the  batteries  shown 
in  Fig.  1  were  3 'A  ins.  long,  V/2  ins. 
wide,  and  4^  ins.  high  over  the  bind- 
ing posts.  These  cells  operated  the 
audion  for  9  hours  at  a  charge,  and 
have  stood  up  so  that  they  promise  to 
last  indefinitely. 

Connections 
The  wiring  of  the  audion  plate  and 
filament  circuits  were  of  the  usual  sort. 
With  a  Marconi  or  VT1,  no  adjustment 
of  the  plate  voltage  was  needed,  operat- 
ing the  tube  on  a  22.5  volt  battery. 


Looking  at  the  rear  of  the  set,  the 
antenna  was  connected  to  the  right- 
hand  post  wired  to  the  coil,  the  ground 
to  the  condenser  post  at  the  left;  then 
a  wire  was  run  from  the  left  condenser 
post  to  the  left  of  the  coil,  and  the  right 


condenser  post  to  the  right  of  the  coil. 
Finally,  a  wire  from  the  grid  was  run 
to  the  antenna  connection,  and  one 
from  the  filament  to  the  ground  post. 

Any  further  information  regarding 
this  set  will  be  supplied  upon  request. 


Two  New  Instruments 


A TEN-STEP  inductance  has  been 
brought  out  particularly  for  ex- 
perimenters who  are  working  with  new 
circuits.  The  advantage  of  this  type  of 
inductance  shown  in  the  accompany- 


ing  illustration  is  that,  while  it  is  easy 
to  couple  it  to  any  other  coils  by  placing 
it  in  their  proximity,  it  is  portable  and 
easy  to  set  up  for  various  purposes. 
The  maximum  inductance  is  254  milli- 
henrys. 

The  case  is  of  oak,  carrying  an  en- 
graved bakelite  panel.  The  dead  end 
switch  eliminates  losses  due  to  the  con- 
nected unused  turns.  The  panel  meas- 
ures 6x6  inches,  a  size  sufficiently 
small  to  be  readily  used  in  many  ways 
around  the  laboratory. 

When  this  inductance  is  used  with  a 
variable  condenser  of  0.001  mfd.  maxi- 
mum capacity,  the  wave  length  is  from 
1,000  to  30,000  meters. 


This  inductance  is  the  product  of  the 
Clapp  Eastham  Company. 

Compactness  of  design  is  a  feature  of 
the  Clapp  Eastham  two-step  amplifier. 
Particular  attention  lias  been  given  to 
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the  location  of  the  various  instruments 
with  the  view  of  eliminating  feed  back 
effects. 

An  innovation  is  the  provision  for  a 
C  Battery  by  means  of  which  the 
strength  of  amplification  and  the  qual- 
ity of  reproduction  can  be  greatly  im- 
proved. '  Only  1  V'y  volts  are  required. 
This  set,  however,  operates  very  well 
without  the  C  Battery. 

Two  rheostats  are  provided  for  the 
control  of  the  filaments.  A  telephone 
type  switch  is  also  mounted  on  the  panel 
to  allow  a  change  from^ne  to  two  steps 
of  amplification. 

The  oak  case  carries  a  panel  7x7 
inches  on  which  all  the  parts  are 
mounted. 


AN  ADJUSTABLE  PLATE 
BATTERY 

THE  Richter  and  Byrne  Company 
has  brought  out  an  innovation  in 
the  plate  battery  design,  in  the  form  of 
a  plug  and  socket  adjustment  incorpor- 
ated in  the  block  battery. 

Tubular  rivets  are  soldered  to  the 
negative  or  zinc  sides  of  the  individual 
ctlls,  the  tops  of  which  are  just  flush 
with  the  sealing  compound.  Connec- 
tion can  be  made  to  any  cell  by  means 
of  a  plug  which  fits  the  rivets.  If  con- 
nections to  the  points  of  a  battery  switch 
are  desired,  several  plugs  can  be  in- 
serted and  soldered  to  the  switch. 

An  advantage  of  this  construction  is 
that,  if  one  cell  gives  out,  it  can  be  short 


circuited.  In  this  way,  the  remaining 
cells  can  be  used  still.    If  voltages 

J 


greater  than  22.5  are  required,  one  of 
these  batteries  can  be  put  in  series  with 
a  non-adjustable  type. 
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The  Radio 

AT  a  recent  dinner  where  a  number 
L\  of  radio  men  were  present,  there 
X  A.  was  a  well-known  financial  ex- 
pert from  the  Wall  Street  district  of 
New  York.  The  subject  of  conversa- 
tion turned  to  radio  magazines  and  the 
articles  they  contain.  With  the  pon- 
derous manner  of  one  who  attaches 
great  weight  to  his  own  conclusions,  the 
financier  explained  that  in  a  short  time 
the  magazines  would  go  out  of  business. 
'The  reason  is  simple,"  he  told  us.  "In 
a  year  or  so,  all  the  phases  of  radio  will 
have  been  so  exhaustively  treated  that 
there  will  be  nothing  more  to  write 
about." 

^You  will  not  take  this  seriously,  but 
the  man  spoke  with  great  conviction. 
When  the  developments  of  the  last  year, 
the  year  of  1919,  are  considered,  it  is 
evident  that  the  radio  field  is  moving 
with  an  ever  increasing  speed  that  indi- 
cates no  possibility  of  reduction.  Com- 
mercial expansion  has  been  held  in 
check  by  the  peculiar  attitude  of  the 
Navy  Department,  but  the  experimental 
field  has  broadened  beyond  the  expecta- 
tions of  the  manufacturers  and  dealers 
in  equipment 

ONE  of  the  Government  officials  in 
New  York  recently  stated  that  he 
estimates  the  number  of  radio  experi- 
menters owning  sending  and  receiving, 
or  only  receiving  stations  in  this  coun- 
try to  be  over  200,000.  In  no  other 
pursuit  is  there  one-half  of  this  number 
actively  engaged  in  experimenting  on 
the  development  of  a  single  art.  To  be 
sure,  this  figure  includes  men  of  all 
ages  and  degrees  of  proficiency,  but  the 
possible  results  from  such  concerted 
effort  promise  an  unlimited  expansion 
of  the  radio  field.  It  seems  very  doubt- 
ful that,  with  any  army  of  200,000  men 
working  on  the  development  and  exten- 
sion of  wireless,  the  magazines  will  run 
out  of  material  for  articles. 

The  estimate  of  the  number  of  radio 
experimenters  in  the  United  States 
offers  interesting  contemplation  to  the 
manufacturers  and  dealers.  Neglecting 
the  expensive  stations  equipped  with 
transmitting  apparatus,  and  the  many 
elaborate  receivers  with  their  amplifiers 
and  other  high  priced  instruments,  let 
us  put  an  average  value  of  thirty  dol- 
lars on  each  station.  This  shows  an 
investment  in  experimental  outfits  of 
$6,000,000. 

If  200,000  experimenters  is  a  high 
figure — the  origin  was  an  authorative 
source — the  valuation  of  thirty  dollars 
is  low,  so  that  the  investment  estimate 
is  not  far  wrong.  The  more  important 
consideration,  however,  is  the  amount 
spent  yearly. 

No  one  who  owns  a  station  is  satis- 
fied with  it  longer  than  it  takes  to  plan 


Department 

something  new.  In  the  course  of  a 
year,  the  most  restricted  purchaser 
spends  twenty-five  dollars.  At  the  low- 
est figure,  this  shows  $5,000,000  worth 
of  radio  business  a  year. 

WHILE  we  are  on  this  subject, 
there  are  two  other  things  which 
should  be  brought  to  the  attention  of 
radio  experimenters.  There  was  a  com- 
pany, back  in  the  old  days,  whose  slo- 
gan was,  "An  antenna  on  every  house- 
top." That  condition  has  never  been 
reached,  but  it  is  a  good  ambition. 
Some  of  you  Relay  Leaguers  may  not 
enjoy  the  prospect,  but,  if  necessity  is 
still  the  mother  of  invention,  it  is  not 
too  much  to  expect  that,  when  the  time 
comes,  or  as  it  approaches,  interference 
will  be  overcome. 

What  are  you  doing  to  increase  the 
number  of  stations?  Are  you  interest- 
ing your  friends,  helping  them  through 
the  difficulties  which  are  always  encoun- 
tered at  the  start?  A  true  experimenter 
is  also  concerned  with  the  expansion  of 
the  art,  and  not  confined  entirely  to  his 
own  work. 

Another  thing:  Radio  Experimenters 
who  have  come  here  from  the  smaller 
cities  say,  "We  have  several  excellent 
stations  in  our  town,  but  the  people 
who  own  them  are  so  secretive  about 
their  apparatus  and  circuits.  They  get 
something  good,  and  then  won't  let  any- 
one know  about  it." 

This  is  obviously  the  wrong  attitude. 
If  we  are  going  to  work  for  the  good  of 
the  art,  we  must  have  a  free  exchange 
of  ideas.  The  man  who  keeps  his  ex- 
periments secret  is  not  doing  his  share. 
It  sometimes  happens,  too,  that  the 
mystery  is  only  for  effect. 

AN  interesting  controversy  has  been 
./"Ystarted  in  one  of  the  contemporary 
magazines  on  the  question  of  transmit- 
ter spark  frequency  for  200-meter  work. 
Some  operators  of  extensive  experience 
claim  that  a  set  working  on  a  low  note 
can  transmit  farther  than  a  500-cycle 
outfit  The  conclusions  were  based, 
however,  on  personal  opinion  which 
exact  science  has  so  often  set  aside.  To 
say  that  high  notes  are  not  good  for 
long  distance  because  one  has  never 
heard  strong,  high  pitched  signals  is 
like  claiming  that  500  meters  is  a  poor 
operating  wave-length  because  one  has 
not  heard  anyone  going  on  that  wave. 

With  a  given  transformer  operating 
on  60  cycles,  the  output  is  varied  when 
adjustments  are  made  to  change  the 
spark  frequency.  Because  there  are 
only  two  or  three  makes  of  transformers 
on  which  any  sort  of  data  can  be 
obtained,  exact  information  on  this 
subject  is  not  available.  However,  we 
expect  to  give  next  month  some  quanti- 
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tative  results  obtained  with  the  Acme 
transformer. 

At  the  receiving  end  there  is  some 
indisputable  evidence  of  the  superiority 
of  the  high  note;  Measurements  have 
been  made  of  the  audibility  of  signals 
of  different  frequencies,  with  a  given 
input  in  watts.  This  test  shows  a  max- 
imum audibility  at  800  cycles.  In  ad- 
dition, high  notes  are  easier  to  read 
through  static  and  low  pitched  inter- 
ference. Other  opinions  on  this  subject 
will  be  welcomed.  • 

INQUIRIES  have  been  coming  in 
from  experimenters  who  want  to 
purchase  Audiotrons  and  Western 
Electric  VT  l's.  The  impression  has 
been  spread  about  that  the  only  vacuum 
tube  which  has  been  purchased  lawfully 
is  the  Marconi  VT. 

It  appears  impossible  to  make  any 
statements  regarding  the  vacuum  tube 
situation  in  general  which  will  hold 
good  for  more  than  a  month  or  two  at  a 
time,  but  here  are  at  least  some  estab- 
lished facts. 

The  Marconi  Company,  in  attempt- 
ing to  obtain  entire  control  over  the 
manufacture  and  sale  of  tubes,  found 
that,  by  any  means  they  might  employ, 
they  could  not  convince  the  courts  that 
a  Fleming  valve  was  an  amplifier  or 
oscillator.  Judge  Mayer  of  New  York, 
well  known  for  his  opinions  which  so 
sharply  conflict  with  those  of  radio  ex- 
perimenters and  engineers,  did  go  so 
far  as  to  say: 

"Stripped  of  technical  phraseology, 
what  Fleming  did  was  to  take  the  well- 
known  hot  and  cold  electrode  incandes- 
cent electric  lamp  of  Edison  and  use  it 
as  a  detector  of  radio  signals.  No  one 
had  disclosed,  nor  even  intimated,  the 
possibility  of  this  use  of  a  device  then 
long  known  in  another  art." 

No  one  begrudges  the  Marconi  Com- 
pany their  Fleming  valve,  for  no  ex- 
perimenter would  swap  a  good  crystal 
for  it.  The  claims  involved  in  the  suit, 
during  the  course  of  which  the  state- 
ment quoted  above  was  made,  were 
numbers  1  and  37,  which  read: 

"1.  The  combination  of  a  vacuous 
vessel;  two  conductors  adjacent  to,  but 
not  touching  each  other  in  the  vessel; 
means  for  heating  one  of  the  conduc- 
tors, and  a  circuit  outside  the  vessel 
connecting  the  two  conductors." 

"37.  At  a  receiving  station  in  a  sys- 
tem of  wireless  telegraphy  employing 
electrical  oscillations  of  high  frequency 
a  detector  comprising  a  vacuous  vessel, 
two  conductors  adjacent  to,  but  not 
touching  each  other  in  the  vessel;  means 
for  heating  one  of  the  conductors;  a 
circuit  outside  of  the  vessel  connecting 
the  two  conductors;  means  for  detecting 
a  continuous  current  in  this  circuit,  and 
means  for  impressing  upon  the  circuit 
the  received  oscillations." 
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Claim  1  describes  the  Edison  device, 
and  would  be  void  if  not  limited  in  its 
use.  Therefore,  the  following  dis- 
claimer was  filed: 

"To  the  combination  of  elements  set 
forth  in  Claims  1  to  6,  inclusive,  and 
10  to  IS,  inclusive,  respectively,  of  said 
Letters  Patent,  except,  as  the  same  are 
used  in  connection  with  high  frequency 
alternating  electric  currents  or  oscilla- 
tions of  the  order  employed  in  Hertzian 
wave  transmission,  and  to  the  words  in 
the  specification:  'Whether  of  low  fre- 
quency or'  at  page  2,  lines  32  and  33; 
'either'  at  page  2,  line  98;  and  'or  low 
frequency  alternating  currents  of,'  at 
page  2,  lines  98  and  99." 


This  patent  and  disclaimer,  No. 
803,684,  dated  November  7,  1905,  can 
be  obtained  from  the  Commissioner  of 
Patents,  Washington,  D.  C,  for  ten 
cents  in  cash. 

Claim  37  limits  the  Fleming  valve 
use  as  a  radio  detector.  It  does  not 
cover  the  amplifier  or  oscillion,  nor  can 
the  Fleming  valve  operate  as  such. 

All  this  means  that  three-element 
tubes,  although  they  may  be  excellent 
detectors  or  oscillators,  if  licensed  for 
use  as  audio  frequency  amplifiers,  can 
be  sold  and  bought  when  also  licensed 
to  use  the  third  element,  the  grid. 


Winding  To 

EXPERIMENTERS  are  gener- 
ally ready  to  try  anything  once. 
However,  they  have  shown  very 
little  interest  in  the  toroidal  coil,  possi- 
bly because  of  the  difficulty  in  obtain- 
ing cores  or  the  trouble  of  winding. 

In  the  February  1919  issue,  formulas 
for  the  inductance  of  a  torus  were  given, 
although  very  little  was  said  about  this 
type  of  coil.  In  form,  the  core  is  in  the 
shape  of  a  doughnut  or  ring,  the  cross 
section  of  which  may  be  round  or 
rectangular.    The  wire,  as  shown  in  the 


roidal  Coils 

primary  and  secondary  inductances  of 
a  receiver.  Then,  with  dead  end 
switches,  there  is  no  loss  whatever  due 
to  currents  set  up  in  unused  coils.  A 
separate  set  of  ordinary  coupling  coils 
can  be  made  for  the  coupling  between 
the  two  circuits. 

Inductance  of  a  torus  of  circular 
section;  that  is,  of  a  doughnut  shape, 
is  given  by  the  formula 

L  =  12.57  n*  (2.54  —  

V6.4SR2  —  2.54  a) 
where  L  =  inductance  in  cms., 


Using  the  needle  to  wind  a  torus 


illustration,  is  wound  around  the  ring. 

The  particular  advantage  of  the  torus 
is  that  there  is  no  external  magnetic 
field.  When  two  ordinary  coils  are 
connected  in  series  and  placed  close  to- 
gether, the  effective  inductance  also  in- 
cludes the  mutual  inductance,  as  shown 
by  the  familiar  formula 

L  =  Lx  +  L2  +  2M 

or 

L  =  L,  +  L,  —  2M 
To  reduce  the  mutual  inductance,  M, 
to  zero,  the  coils  must  be  put  at  right 
angles  to  each  other  or  widely  separated. 
Toroidal  coils,  however,  can  be  stacked 
up  on  top  of  each  other,  yet  because 
the  mutual  inductance  is  zero,  the  effect 
inductance  is  simply  the  sum  of  the  in- 
dividual inductances. 

In  this  way,  individual  tori  can  be 
made  for  the  separate  steps  of  the 


n  =  total  number  of  turns, 
R  =  the  average  radius  of  the 
torus,  measured  from  the 
center  of  the  ring,  to  the 
center  of  the  cross  sec- 
tion, in  ins., 
and  a  =  radius  of  the  circular  cross 
section,  in  ins. 
>  A  coil  of  rectangular  cross  section 
has  an  inductance 

r2 

L  =  11.7  nJh  log  10  

where  L  =  inductance  in  cms., 

n  =  total  number  of  turns, 
h  =  height   of  cross  section, 
measured  at  right  angles 
to  the  plane  of  the  torus, 
in  ins., 

Tj  =  inner  radius  of  the  torus, 
in  ins., 


and  r2  =  outer  radius  of  the  torus, 
in  ins. 

Maximum  inductance  is  obtained  by 
making  the  coil  of  large  cross  section 
and  as  small  inside  diameter  as  possi- 
ble. More  than  one  layer  can  be  used, 
but  the  formulas  given  above  become 
slightly  inaccurate  for  such  a  winding. 

The  method  employed  in  making 
these  coils  can  be  understood  from  the 
illustration.  First,  the  wire  is  put  on 
a  needle,  simply  a  wooden  strip  notched 
at  the  ends.  This  is  passed  through 
the  center  of  the  torus  as  the  turns  are 
put  on.  Care  must  be  taken  to  keep 
the  turns  in  the  directions  of  radii, 
putting  them  close  together  on  the  in- 
side, and  spacing  them  slightly  on  the 
outside  of  the  core. 


A  WELL  MADE  LIGHTNING 
•  SWITCH 

IN  response  to  a  previous  article  point- 
ing out  the  necessity  of  proper  in- 
sulation for  a  lightning  switch,  Mr. 
W.  A.  Parks  sent  in  the  photograph 
reproduced  here. 


Instead  of  depending  upon  the  in- 
ferior insulation  of  a  slate  base,  he 
has  mounted  his  switch  on  heavy  pil- 
lars. These,  in  addition  to  being  of 
electrose,  providing  a  high  grade  of 
insulation,  greatly  reduce  the  leakage 
path  from  the  antenna  to  the  ground. 

Experimenters  should  bear  in  mind 
that  insulation  at  this  point  is  as  im- 
portant as  at  the  antenna  or  lead-in. 


NOTICE 

AN  error  was  made  in  a  formula  on 
-page  318  of  the  February  issue,  in 
the  article  on  the  measurement  of  the 
natural  period  of  an  antenna.  The 
equation,  at  the  bottom  of  the  page, 
which  read: 

K  =  


should  have  been 


ti  —  t, 


K 


A2  A, 


The  effective  range  for  a  condenser 
with  a  100  degree  scale  is  usually  taken 
as  5  to  95  degrees,  or,  with  a  180  de- 
gree scale,  ,10  to  170  degrees. 
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A  Radio  Frequency  Amplifier  Without 

Transformers 

High  Efficiency  and  Freedom  From  Limiting  Resonance  Effects  are 
Characteristic  of  this  Amplifier  Which  Also  Cuts  Down  Interference 


ALL  things  considered  the  tuned 
l\  impedance  coupling  is  the  most 
A.  .^.satisfactory  for  experimental  ra- 
dio frequency  amplifiers.  The  principle 
of  this  arrangement  is  illustrated  in 
Fig.  1,  and  a  complete  circuit  for  the 
apparatus  to  be  described  is  given  in 
Fig.  2. 

It  can  be  seen  that  a  condenser  and 
inductance  are  connected  in  parallel 
across  the  plate  and  filament  of  the 
amplifier  tube,  and  across  the  grid  and 
filament  of  the  detector  tube.  It  is  well 
known  that,  in  a  series  circuit,  the'  im- 
pedance is  zero  when  the  circuit  is 
tuned  to  resonance  with  the  alternating 


AMPLIFIER 


^   \ 


DETECTOR 


2 


9 


no 


■j 


Fig.  1.   A  simplified  circuit  oj  the  amplifier 


The  necessity  for  tuning  the  coupling 
circuit  is  an  advantage  in  that  inter- 
ference is  reduced,  but,  when  several 
stages  of  radio  frequency  amplification 


and  particularly  at  long  wave-lengths  is 
easier  to  make  function  at  maximum 
efficiency.  If  well  made,  this  amplifier 
should  produce  nearly  as  loud  signals 


DETECTOR 


Fig.  2. 

current  flowing  through  it.  In  a 
parallel  circuit,  such  as  that  in  Fig.  1, 
the  impedance  at  resonance  is  infinite. 

At  the  same  time,  the  direct  current 
resistance  through  the  inductance  is 
only  3  or  4  ohms,  so  that  the  full  volt- 
age of  the  battery  is  applied  to  the 
plate. 


Complete  connections  jor  the  radio  frequency 
are  employed,  the  tuning  of  so  many 
circuits  makes  it  impractical. 

However,  this  single  step  radio  fre- 
quency amplifier  has  several  distinct 
advantages.  In  the  first  place,  it  is 
cheaper  than  a  single  step  audio  fre- 
quency amplifier,  containing  only  a  coil 
and  0.0005  mfd.  variable  condenser, 


amplifier 

as  the  usual  audio  frequency  trans- 
former coupled  type.  *" 

Using  only  one  step,  this  set  is  better 
than  the  resistance  coupled  type,  which 
requires  an  extra  potential  battery,  or 
the  straight  impedance  and  transformer 
coupled  amplifiers  which  have  such 
resonance  effects  that  they  must  be  de- 


Fig.  3.    There  is  nothing  difficult  about  the  construction  oj  this  set 
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signed  for  a  limited  range  of  wave- 
lengths, and  cannot  be  made  readily  by 
experimenters. 

Construction  of  the  Amplifier 

The  set  described  in  this  article  is 
for  the  B-C  wave-length  range,  that  is, 
from  200  to  2,000  meters.  (See  page 
116,  Everyday  Engineering,  Novem- 
l>er,  1919.)  Fig.  3  shows  the  front  of 
panel,  with  the  inductance  and  con- 


rod,  slotted  at  one  end  and  threaded  at 
the  other.  In  the  slot,  a  piece  of  No.  30 
brass  sheet  is  soldered  and  filed  down 
at  an  angle  corresponding  to  the  bev- 
elled edge  of  the  dial. 

For  this  particular  condenser,  the 
knob  is  made  with  a  hole  drilled  part 
way  through  it  of  a  diameter  to  take  the 
shaft.  Then  a  smaller  hole  is  made 
the  rest  of  the  way  to  take  a  6-32  screw 
which  is  threaded  into  the  end  of  the 


Fig.  4.   A  side  view  of  the  instruments.   No  wiring  is  shown 


denser  controls,  and  Figs.  4  and  5  the 
side  and  rear  views. 

The  Condenser 

Any  condenser  of  0.0005  mfd.  maxi- 
mum capacity  can  be  used,  although 
one  of  the  General  Apparatus  type  is 
indicated  here.  A  Corwin  dial,  fas- 
tened to  the  panel  by  means  of  two 
small  machine  screws  is  well  suited  as 
an  indicator. 

The  pointer  is  simply  a  Y%  in.  brass 


shaft.  In  this  way,  the  handle  is  held 
securely  in  place. 

The  Inductance 

The  inductance  is  clearly  shown  in 
the  accompanying  illustrations.  It  is 
made  up  of  a  two-bank  winding  of  10 
in.  No.  38  high  frequency  cable,  on  a 
tube  3J/j  in.  in  diameter,  and  2]/^  in. 
long.  Looking  at  the  panel  from  the 
rear  the  coil  is  started  ^5  in.  from  the 
right-hand  end,  and  is  tapped  at  the 


27th  and  58th  turns,  ending  at  135 
turns.  This  makes  the  coil  1.5  ins. 
long,  with  the  taps  0.3  and  0.65  in. 
respectively  from  the  start. 

Care  must  be  taken  that  the  turns 
are  wound  closely  enough  to  give  the 
required  number  in  the  given  space,  as 
errors  in  this  respect  will  change  the 
inductance  coil.  Forty-five  turns  per 
inch  were  allowed  for  the  10  in.  No.  38 
double  silk  covered  cable.  Single  silk 
covering  is  not  good,  for  with  such 
slight  protection  over  the  fine  enameled 
wires,  they  are  too  liable  to  be  damaged. 

The  inductance  at  the  three  steps, 
when  the  coil  is  carefully  wound,  is 
120,000,  500,000,  and  2,000,000  cms. 
This  gives  a  wave-length  range,  with  a . 
condenser  of  0.0001  to  0.0005  mfd.  of 
Tap  1.    200  to  460  meters 
Tap  2.    420  to  940  meters 
Tap  3.    840  to  1,885  meters 
As  a  matter  of  fact,  the  G.  A.  Stan- 
dardized condenser  has  a  maximum 
capacity  of  0.0006  mfd.,  bringing  the 
maximum   wave-length   up  to  2,000 
meters.    By  adding  another  section  on 
the  coil,  the  wave-length  with  0.0005 
mfd.  could  have  been  brought  up  to 
2,000  meters,  but  this  shortcoming  did 
not  seem  to  warrant  the  additional  wire 
required. 

Connections 

Four  Fahnestock  clips  are  provided 
for  connection  to  the  other  circuits.  As 
shown  in  Fig.  2,  the  condenser  and  coil 
are  joined  in  parallel,  and  wires  run 
from  each  side  to  two  of  the  terminals. 
One  set  of  binding  posts  go  to  the  plate 
and  filament  of  the  amplifier  tube,  and 
the  other  set  to  the  grid  and  filament  of 
the  detector  tube. 

Operation 

There  are  two  ways  to  use  this  am- 
plifier.   The  first  requires  at  least  an 


Pig.  5.   A  condenser  and  inductance  are  the  only  instruments  needed 
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approximate  idea  of  the  wave-length 
adjustments  of  the  primary  and  sec- 
ondary tuning  circuits.  Then,  at  vari- 
ous settings  of  these  circuits,  the  ampli- 
fier can  be  quickly  tuned  to  the  same 
wave-length. 

This  probably  sounds  worse  than  it 
really  is,  for,  with  only  three  taps  on 
the  inductance,  the  amplifier  is  easy  to 
tune.  If  the  amplifier  is  to  be  used 
for  200-meter  traffic  only,  the  induct- 
ance can  be  reduced  to  only  27  turns. 
In  that  case,  only  the  variable  con- 
denser will  need  adjusting. 


The  other  method,  used  only  when 
signals  with  the  detector  alone  can  be 
heard  but  are  too  faint  to  read,  is  to 
have  a  switch  by  which  the  secondary 
circuit  can  be  connected  directly  to  the 
detector  for  standby  work,  or  to  the 
amplifier  for  copying.  This  simplifies 
the  amplifier  tuning,  for  with  the 
primary  and  secondary  already  ad-, 
justed,  it  is  an  easy  matter  to  tune  the 
amplifier  to  the  other  circuits. 

This  is  a  most  interesting  equipment, 
as  well  as  being  equal  to,  or  more 
efficient  than  a  one-step  audio  frequency 
amplifier. 


Making  an  A 

WHILE  it  is  possible,  of  course,  to 
buy  as  good  an  audion  socket  as 
can  be  made,  the  pleasure  of  experi- 
menting is  in  doing  the  work  yourself. 
This  socket  also  possesses  fhe  advan- 
tage that  it  can  be  set  up  on  a  large 
panel  with  any  other  apparatus,  de- 
pending upon  the  way  it  is  to  be  used. 
For  an  amplifier,  two  or  three  sockets 
can  be  put  on  one  plate  as  is  done  in 
the  Western  Electric  set  described  in  the 
June,  1919,  issue. 


udion  Socket 

ins.  long,  and  2  ins.  wide.  At  the  cen- 
ter of  the  piece  a  circle  was  described 
5/16  in.  in  diameter  and  four  holes 
3/16  in.  in  diameter  were  drilled  90° 
apart,  to  allow  the  contact  pins  to  pass 
through  to  the  contacts  oil  the  underside 
of  the  base.  Another  set  of  holes  %  in. 
in  diameter  were  drilled  in  the  base  to 
take  the  legs  on  the  socket  tube. 

The  shape  of  the  contacts  can  be  seen 
from  the  illustration  of  the  underside. 
They  were  of  No.  30  spring  brass,  all 


This  socket  was  made  from  a  strip  of 
aluminum  1-5/ 16  in.  wide  and  1/16  in. 
thick.  A  wooden  rod,  1%  in.  in  diam- 
eter, was  turned  up,  and  the  aluminum 
strip  bent  around  it  to  form  the  socket 
tube  as  shown  in  the  illustration.  An 
aluminum  or  brass  tube  ljHs  in-  inside 
will  do  just  as  well,  but  when  this 
socket  was  made  only  the  sheet  stock 
was  available.  The  bending  process 
took  time  and  patience,  because  it  had 
to  be  perfectly  round.  After  shaping  the 
tube  around  the  wooden  rod,  it  was  cut 
off  to  the  proper  length.  This  made  the 
sheet  easier  to  handle  than  if  it  had 
been  cut  to  length  first. 

With  the  tube  completed,  four  legs 
were  cut  at  one  end,  x/%  in.  wide  and 
5/32  in.  long.  These  were  to  be  used 
as  mounting  legs  in  fastening  the  tube 
to  the  base.  If  a  solid  tube  is  used,  the 
legs  can  be  cut  in  the  same  way. 

The  base  shown  in  the  illustrations 
was  cut  from  bakelite  %  in.  thick,  2}/2 


tically  on  a  vertical  panel,  two  brass  an- 
gle pieces  can  be  made  of  brass  strip 
1/16  in.  thick  and  y%  in.  wide.  The 
angles  can  be  secured  to  the  panel  by 
machine  screws,  and  to  the  socket  by 
two  of  the  screws  which  hold  the  con- 
tacts. For  mounting  to  a  horizontal 
panel,  holes  can  be  drilled  through  the 
base.  In  this  case  it  is  necessary  to  have 
the  base  held  up  at  least  m-  because 
the  pins  on  the  audion  push  the  contacts 
downward. 


filed  to  shape  at  the  same  time.  At  the 
ends  they  were  bent  up  so  that  connec- 
tions could  be  soldered  to  them.  Capac- 
ity and  leakage  was  reduced  by  this 
method  of  shaping  the  contacts.  When 
this  socket  was  made  the  mounting  legs 
came  directly  under  the  contacts.  The 
result  therefor  would  have  been  that 
the  tube  would  have  short  circuited  the 
contacts  when  the  audion  was  removed. 
Accordingly,  the  contacts  were  bent  so 
that,  in  the  normal  position,  they  could 
not  touch  the  ends  of  the  legs. 

With  the  contacts  ready  to  be  put  in 
place,  the  tube  legs  were  put  through 
the  holes  in  the  base  and  peined  over. 
Fastening  on  the  contacts  completed  the 
socket  except  for  the  slot  to  take  the  pin 
on  the  side  of  the  audion  base.  This 
was  filed  down,  between  two  of  the  con- 
tact holes,  until  the  bottom  of  the  slot 
was  %  in.  above  the  top  of  the  base, 
then  over  to  the  side  for  %  in. 

If  the  audion  is  to  be  mounted  ver- 


AUDIOTRON  SOCKET  ADAPTER 

THE  wide  use  of  the  tubular  audicn 
has  called  for  a  socket  adapter  by 
which  they  can  be  used  in  the  regular 
four-contact  sockets.  This  need  is  sup- 
plied by  the  Radio  Electric  Company. 
The  new  adapter  is  shown  here. 

It  is  made  up  of  a  tube  of  insulating 
material,  carrying  at  the  bottom  a  disc 
in  which  four  contact  pins  are  set.  The 
audion  is  set  in  the  tube,  and  the  upper 


wires.from  either  filament  and  the  plate, 
are  fastened  to  the  posts  at  the  top.  The 
other  filament  and  the  grid  wires  are 
put  through  a  hole  in  the  disc,  and 
secured  to  nuts  on  the  contact  pins.  A 
slot  in  the  tube  makes  it  possible  to 
observe  the  brilliancy  of  the  filament. 
At  the  side  is  a  pin  which  engages  in 
the  slot  of  the  socket. 

This  makes  an  excellent  adapter,  for 
the  connections  are  easy  to  put  on,  and 
the  audion  is  well  protected  by  the  up- 
right tube.  Sufficient  ventilation  is  pro- 
vided by  the  observation  slot  and  the 
open  upper  end  to  take  care  of  any 
tendency  to  overheat.  Wires  from  the 
upper  binding  posts  are  soldered  to  the 
pins  at  the  bottom,  preventing  any  loss 
from  loose  joints. 
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Radio  Buzzer  Construction 

A  Development  Which  Combines  Some  Features  of  the  Buzzer, 

Spark  Coil  and  Transformer 


BUZZER  transmitters  have  been 
widely  used  in  the  American 
and  foreign  armies,  demon- 
strating the  practicability  of  this  sort 
of  equipment.  There  are  many  differ- 
ent kinds  of  buzzers,  good,  bad,  and  in- 
different, with  special  limitations  for 
the  experimenter  who  builds  his  own 
equipment. 

The  type  described  in  this  article 
might  be  called  a  closed  cdre  spark 
coil,  for,  unlike  the  ordinary  buzzer,  it 
has  a  primary  and  secondary  winding. 
It  is  intended  that  this  buzzer  will 
work  on  6  volts,  the  current  drawn 
varying  with  the  adjustment  of  the  vi- 
brator. 

For  such  an  output,  the  transmitting 
range  is  much  greater  than  that  ob- 
tained from  a  spark  coil,  as  the  ef- 
ficiency is  much  higher.  The  voltage 
is  low,  however,  so  that  a  very  small 
oscillation  transformer  can  be  used, 
and  less  provision  for  insulating  is  re- 
quired. 

Illustrations  of  the  buzzer  and  vi- 
brator or  condenser  are  given  with  this 
article,  with  a  diagram  of  connections 
at  Fig.  2.  Essentially,  the  buzzer  is 
made  up  of  an  almost  closed  core,  car- 
rying a  primary  and  secondary  wind- 
ing. When  the  core  is  magnetized,  it 
tends  to  draw  in  the  armature  of  the 
vibrator  to  close  the  opening  in  the 
magnetic  circuit. 

An  adjustable  paper  condenser  is 


connected  across  the  break.  Experi- 
menters do  not  always  realize  that  the 
condenser  exercises  a  control  upon  the 
output  of  the  instrument.  By  making 
this  feature  adjustable  the  proper  ca- 
pacity can  be  selected  for  maximum 
radiation. 

Other  instruments  to  be  used  with 
the  buzzer  should  be  the  same  as  used 
on  other  transmitters. 


former  laminations  are  used,  about 
0.010  to  0.01  S  in.  thick. 

When  the  core  has  been  assembled, 
it  should  be  clamped  between  two 
boards  and  the  armature  slot  filed  out. 
Three  holes  are  shown  for  screws  to  se- 
cure the  core  to  the  panel.  This  helps 
to  keep  the  laminations  tight.  They 
should  be  wrapped  with  tape  also,  to 
make  the  core  solid. 


Wiring  of  the  butter  and  condenser 


The  Core 


The  dimensions  of  the  core  are  3J4 
ins.  long,  2%  ins.  wide,  and  yi  in. 
square  in  cross  section.  This  core  is 
made  with  built  up  strips  in  the  man- 
ner of  transformers.    Regular  trans- 


An  additional  wrapping,  3/32  in. 
thick,  preferably  of  Empire  cloth, 
should  be  put  around  the  leg  which 
carries  the  winding. 

Primary  and  Secondary  Coils 
Ninety  turns  of  No.  24  S.S.C.  wire 
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Fig.  3.   Details  of  the  adjustable  condenser  which  reduces  sparking  at  the  contacts 
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Digitized  by 


Google 


Everyday  Engineering  Magazine  for  March 


419 


are  required  for  the  primary  coil.  The 
secondary  is  wound  in  slots  turned  in 
a  block  of  wood  2J4  ins.  long  and  2  ins. 
in  diameter.  Each  slot  is  %  in.  wide 
and  7/16  in.  deep,  allowing  about 
3,300  turns  of  No.  36  enameled  wire 
per  section. 

The  hole  through  the  wooden  sup- 
port is  1  in.  in  diameter.  This  gives 
a  clearance  sufficient  to  allow  it  to  slip 
over  the  primary  coil. 

When  completed,  the  secondary 
should  be  put  for  one  minute  in  boiling 
paraffin.  If  left  too  long,  the  wires 
will  become  expanded  and  loose. 

The  Vibrator 

Because  flat  spring  steel  is  so  diffi- 
cult to  obtain,  the  armature  is  mounted 
on  a  short  piece  of  drill  rod,  y%  in.  in 
diameter.  The  rod  is  held  by  two  posts 
with  clamping  screws.  A  third  post, 
drilled  out  with  a  3/16  in.  hole,  is 
fitted  with  a  screw  and  locknut,  by 
means  of  which  the  vibration  of  the 
rod  can  be  adjusted. 

The  armature  is  a  piece  of  annealed 
steel  %  in.  long  by  y2  in.  square  filed 
down  at  the  end  to  form  a  60°  point. 
The  drill  rod  is  threaded  into  it  and 
headed  over,  to  keep  it  tight. 

As  an  added  precaution,  a  screw  is 
put  from  the  top  and  turned  tightly  on 
the  rod.  Then  it  is  cut  off,  and  a  small 
silver  disc,  cut  from  a  ten-cent  piece, 


soldered  to  the  top  for  a  contact. 

The  vibrator  screw  bridge  is  made 
of  ^  by  1/16  in.  brass  strip,  bent  as 
shown.  An  8-32  screw,  also  carrying 
a  silver  contact,  completes  the  vibrator. 

Adjustable  Condenser 

The  condenser  is  made  of  30  tinfoil 
or  copperfoil  sheets  4  ins.  long  and  2 
ins.  wide,  separated  by  paraffined 
paper.  One  set  of  15  plates  are  con- 
nected together  to  form  one  side  of  the 
condenser.  Taps  are  run  from  the 
other  side  to  the  switch  to  give  steps 
of  6,  8,  10,  12,  and  15  plates. 

The  completed  condenser  is  clamped 
between  two  bakelite  plates  Al/2  ins. 
long,  3  ins.  wide,  and  %  in.  thick,  sup- 
ported by  four  screws,  and  held  from 
the  panel  by  1-in.  lengths  of  brass 
tubing  3/16  in.  inside  diameter. 

An  easy  way  to  make  the  connecting 
sector  is  to  "lay  out  the  shape  on  a 
piece  of  No.  24  gauge  brass.  When 
the  small  holes  have  been  drilled,  the 
sheet  should  be  clamped  against  a  piece 
of  wood,  and,  working  against  this 
wood,  the  slots  can  be  sawed  easily. 

The  sector  on  which  the  switch  con- 
tacts work  can  be  bent  from  a  length 
of  brass  rod  3/16  in.  square. 

Fig.  2  gives  a  diagram  of  connec- 
tions. Dimensions  not  given  can  be 
determined  from  the  scale  given  in 
Fig.  1. 


Commercial  Stations 
Released  by  the  Government 


BY  Presidential  Proclamation,  com- 
mercial stations  were  returned, 
on  March  1st,  1920,  to  their  for- 
mer ow  ners,  and  the  regulation  of  these 
stations  was  again  put  in  the  sands 
of  the  Department  of  Commerce.  In 
other  words,  so  far  as  commercial  sta- 
tions are  concerned,  the  situation  is  the 
same  as  when  the  laws  of  1912  were 
put  into  effect. 

In  the  opinion  of  Government  offi- 
cials, however,  matters  are  not  the  same, 
for,  it  is  maintained,  the  Naval  stations 
are  not  brought  by  the  proclamation 
under  the  laws  of  1912.  If  this  is  so 
— the  point  is  not  admitted  by  com- 
munication interests — the  commercial 
stations  are  not  on  the  old  time  basis, 
for  the  Naval  stations  can  still  handle 
private  messages. 

Interest  in  the  circumstances  was 
greatly  enhanced  by  the  March  meeting 
of  the  Institute  of  Radio  Engineers,  di- 
rectly following  the  effective  date  of  the 
proclamation,  at  which  Mr.  Hogan,  in 
his  presidential  address,  took  up  the 
subject  of  radio  legislation. 

His  paper  was  on  the  laws  of  1912 
as  a  basis  of  coming  regulation,  point- 
ing out  the  defects  and  advantages  of 
those  laws  and  the  need  for  new  ones 
in  keeping  with  the  advance  of  the  art. 
These  points  were  also  backed  up  by 


the  majority  of  answers  to  a  question- 
naire sent  out  to  members  of  the  In- 
stitute. 

Government  control  of  radio  was  not 
dwelled  upon  at  length  because  the 
opinions  of  radio  engineers  are  over- 
whelmingly against  it.  Only  the  Navy 
Department  is  called  upon  to  justify 
its  attitude  in  this  respect.  Experi- 
menters will  be  interested  to  know  that 
Mr.  Hogan  advocated  the  extension  of 
amateur  wavelengths  to  250  meters. 

Dr.  Goldsmith,  discussing  the  paper, 
pointed  out  the  difficulties  under  which 
the  Radio  Inspectors  have  been  work- 
ing. An  appropriation  of  $45,000 
previously  supported  the  Inspection 
Offices  which  are  charged  not  only  with 
the  regulation  and  licensing  of  stations, 
but  the  examination  of  operators.  In 
1919,  the  amount  was  increased  to 
$65,000,  yet  it  was  specified  that  this 
increase  should  not  be  used  to  raise 
the  salaries  of  the  men.  Unless  steps 
are  taken  quickly  to  remedy  conditions, 
the  appropriation  for  the  coming  year 
will  be  only  $60,000.  Admiral  Bullard 
stated  during  a  discussion  of  this  point, 
that  the  Navy  has  taken  in  approxi- 
mately $800,000  for  radio  messages 
transmitted. 

Before  the  meeting  was  called  to 
order,  the  presence  of  Admiral  Bullard 


caused  much  comment,  for  it  was  as- 
sumed that  he  would  present  the  Gov- 
ernment's side  of  the  subjects  brought 
up  in  the  paper.  Nor  did  he  disap- 
point the  members.  It  seemed,  that 
when  Admiral  Bullard  mounted  the 
platform,  that  the  representatives  of 
commercial  interests  were  to  be  given 
an  oral  thrashing,  but  it  was  immedi- 
ately apparent  that  the  heavy  jaw  and 
the  positive  manner  were  attributes  of 
a  man  who  could  go  more  than  half 
way  to  meet  the  criticism  so  steadily 
directed  at  the  Navy  Department.  It 
was  also  significant  to  find  that  he  did 
not  concur  with  the  views  of  Secretary 
Daniels,  who  has  consistently  advo- 
cated Government  monopoly  in  this 
field. 

At  the  same  time  he  felt  that  the 
Navy  had  not  been  accorded  fair  credit 
for  their  accomplishments.  Communi- 
cation had  been  established  with  Eng- 
land, Norway,  France,  Germany, 
Italy,  Russia,  China,  and  Japan. 
Thousands  of  words  of  press  news  have 
been  sent  out  that  the  foreign  papers 
might  obtain  American  news  with  the 
American  viewpoint.  Radio  compass 
stations  along  the  coast  have  been  tre- 
mendous aids  to  shipping  and  in  sev- 
eral instances  averted  what  would  have 
been  inevitable  disaster  if  the  ships  had 
not  been  informed  of  their  bearings. 

He  seemed  a  little  unfair  in  his  criti- 
cisms of  commercial  companies  which 
were  not  able  to  keep  up  the  Navy's 
work  when  the  stations  we're  turned 
back,  although  the  published  propa- 
ganda from  some  directions  did  prom- 
ise such  improved  results  upon  release 
of  their  stations  that  his  stand  may 
have  been  well  taken. 

Admiral  Bullard  did  not  neglect  the 
interests  of  the  experimenters,  and 
seemed  to  think  that  the  250-meter  limit 
may  come  as  a  result  of  furture  legis- 
lation. 

Above  all,  he  was  pleased  to  find 
that  the  Institute  has  taken  an  interest 
in  radio  regulation.  He  advocated  the 
establishment  of  a  Radio  Commission 
as  suggested  by  Mr.  Hogan. 

Mr.  Simon,  among  other  things,  pro- 
posed the  licensing  of  receiving  sta- 
tions to  establish  their  location  officially 
as  a  protection  against  the  erection  of 
transmitters,  where  a  remote  control 
system  is  used. 

It  seems,  too,  that  the  registration 
of  experimental  receiving  stations 
should  be  required,  to  provide  the  Gov- 
ernment, in  time  of  need,  with  in- 
formation as  to  the  available  radio 
men  in  the  United  States. 

Copies  of  Mr.  Hogan's  paper  and 
the  discussion  should  be  obtained  by 
every  radio  experimenter,  as  this  ma- 
terial, when  published,  will  be  found 
tremendously  interesting  and  important 
to  private  individuals  as  well  as  the 
commercial  companies. 


Digitized  by 


GoogI( 


420 


Everyday  Engineering  Magazine  for  March 


Benzol-Alcohol  Fuel  Mixtures  for  Internal 

Combustion  Engines 

By  Kenneth  Alton 


IN  England,  where  gasoline  sells  for 
fifty  cents  a  gallon  in  normal  times, 
or  one  hundred  per  cent  more  than 
the  average  price  in  this  country,  en- 
gineers have  sought  to  use  benzol,  which 
is  said  to  be  adaptable  to  the  present 
type  of  motors  without  change,  and  in 
cases  where  it  has  been  used  as  much 
power  is  obtained  as  with  gasoline. 
This  material  is  a  by-product  incidental 
to  the  manufacture  of  illuminating  gas 
and  coke,  and  while  it  was  formerly  dis- 
tilled from  coal-tar  and  obtained  only 
in  small  quantities,  improved  methods 
make  it  possible  to  produce  about  three 
gallons  from  every  ton  of  coal  changed 
into  coke  or  gas.  The  former  material 
was  at  one  time  produced  by  a  process 
which  permitted  the  gas  to  escape,  but 
at  the  present  time  this  is  retained  and 
condensed  to  form  benzol.  The  crude 
product  is  a  foul-smelling  liquid  which 
has  about  the  same  consistency .  and 
color  as  heavy  ale.  When  subjected  to 
a  refining  process  the  dirty  liquid  is 
converted  to  one  that  is  about  the  same 
color  as  water. 

Benzol  is  not  so  volatile  as  gasoline, 
but  it  is  claimed  that  a  motor  may  be 
started  without  difficulty  with  this  fuel 
supplied  to  a  carburetor  of  ordinary 
construction.  Owing  to  the  greater 
number  of  heat  units  it  contains,  it  is 
said  it  will  develop  more  power  than 
gasoline,  and  as  it  will  not  evaporate 
so  readily  it  does  not  become  stale  or 
heavy  by  the  vaporization  of  the  lighter 
constituents.  A  disadvantage  incidental 
to  its  use  has  been  that  owing  to  it  be- 
ing richer  in  carbon  than  gasoline  it 
would  deposit  more  of  this  substance  on 
the  piston  head  and  interior  of  the  com- 
ubstion  chamber.  While  this  may  be 
true  of  a  poorly  refined  benzol  and  when 
mixture  proportions  are  not  correct,  it 
applies  equally  well  when  low  grades  of 
gasoline  are  used  and  when  the  mixture 
of  gasoline  vapor  and  air  supplied  the 
cylinders  is  too  rich. 

Considerable  experimenting  with  al- 
cohol has  been  done  by  French  and  Ger- 
man engineers,  and  there  are  many 
points  to  be  considered  in  its  favor  when 
discussing  its  value  as  a  fuel.  Alcohol, 
instead  of  being  derived  from  natural 
mineral  deposits,  which  become  more 
and  more  depleted  as  the  demands  in- 
crease, is  derived  from  various  plants 
and  vegetables  and  is  the  one  fuel  that 
can  be  produced  in  quantities  that  could 
be  augmented  as  the  demand  for  it  in- 
creased. The  vegetable  substances 
which  are  distilled  to  make  alcohol  are 
reproduced  each  cycle  of  seasons,  and 


in  tropical  countries  there  is  no  cessa- 
tion to  the  growth  of  the  vegetation. 
The  raw  materials  from  which  alcohol 
may  be  manufactured  are  found  in  all 
parts  of  the  earth.  It  is  derived  from 
any  substance  which  contains  either 
starch  or  sugar,  and  it  can  profitably  be 
produced  from  fruits,  grains,  and  vege- 
tables. It  may  be  made  from  beets, 
sugar-cane,  rice,  barley,  rye,  corn, 
wheat,  or  potatoes,  and  decaying  fruit 
or  other  refuse,  which  could  not  be 
utilized  otherwise,  may  be  subjected  to 
a  process  of  distillation  and  alcohol  de- 
rived therefrom. 

Alcohol  differs  materially  from  gaso- 
line, and  as  it  is  less  volatile  it  requires 
more  heat  to  vaporize  it.  Alcohol  vapor 
can  be  compressed  to  a  greater  degree 
than  the  vapors  of  gasoline,  and  as  the 
heat  units  liberated  from  a  fuel  vary 
with  the  degree  of  compression  even 
though  alcohol  gives  out  less  heat  when 
burned  under  the  same  conditions, 
higher  efficiency  may  be  obtained  by 
compressing  the  alcohol  vapor  to  a 
higher  degree.  While  this  substance 
has  been  used  for  a  decade  or  more 
abroad,  in  engines  designed  especially 
for  its  use,  it  is  not  been  applied  with 
any  degree  of  economy  in  motors  de- 
signed for  use  with  gasoline. 

A  motor  constructed  for  use  with  al- 
cohol must  use  a  higher  degree  of  com- 
pression than  a  gasoline  motor,  and  a 
form  of  carburetor  which  will  heat  the 
mixture  before  it  is  taken  into  the  cyl- 
inder should  be  used.  An  engine  de- 
signed for  gasoline  will  use  twice  as 
much  alcohol  as  it  does  gasoline  to  de- 
velop the  same  amount  of  energy,  though 
in  a  special  motor  the  same  amount  of 
power  will  be  obtained  as  when  equal 
quantities  of  gasoline  are  burned  in  the 
conventional  engine.  One  of  the  dis- 
advantages of  alcohol  that  is  shared  in 
common  with  kerosene  is  that  it  is  dif- 
ficult to  start  an  engine  when  cold,  as 
alcohol  is  not  very  volatile  unless 
heated. 

The  amount  of  air  necessary  for  com- 
plete combustion  is  roughly  estimated 
at  one-third  that  needed  with  gasoline. 
Twice  the  amount  of  compression  be- 
fore ignition  can  be  used  with  alcohol 
vapor.  The  range  of  explosive  mixture 
proportions  of  alcohol  and  air  is  much 
greater  than  that  possible  with  gasoline 
and  air.  Various  authorities  have 
stated  that  a  compression  of  one  hun- 
dred and  fifty  pounds  per  square  inch 
is  possible  with  alcohol,  but  it  is  doubt- 
ful if  automobile  engines  will  ever  be 
built  using  such  high  degrees  of  com- 


pression unless  remands  for  extremely 
economical  operation  will  result  in  the 
development  of  Diesel  engine  types 
which  use  much  higher  compression 
pressure  than  this  because  only  air  is 
compressed  by  the  main  engine  piston 
and  there  cannot  be  any  danger  of  pre- 
ignition  as  when  a  gaseous  mixture  is 
compressed  too  much. 

Taylor-White  Process. — A  process 
has  been  developed  with  a  view  of  per- 
mitting one  to  use  alcohol  in  engines 
of  present  design  with  no  change  except 
a  special  form  of  vaporizer.  In  this  the 
alcohol  vapor  is  passed  through  cal- 
cium carbide  before  it  enters  the  cylin- 
der. The  water  which  is  present  in 
commercial  alcohol  and  which  lowers 
its  efficiency  as  a  fuel  is  absorbed  by  the 
carbide  and  the  resulting  chemical  ac- 
tion liberates  acetylene  gas.  This  is 
very  inflammable  and  increases  the  ex- 
plosive value  of  the  alcohol  vapor. 
When  the  alcohol-acetylene  combina- 
tion is  used,  to  obtain  the  same  thermal 
efficiency  as  with  gasoline  gas,  it  is 
necessary  to  add  water  to  the  alcohol 
until  a  solution  containing  seventeen 
per  cent  water  and  eighty-three  per 
cent  alcohol  is  obtained. 

This  is  no  great  disadvantage,  as 
water  costs  nothing  to  speak  of,  and  the 
increase  in  the  bulk  of  the  fuel  nearly 
pays  for  the  carbide.  It  is  estimated 
that  one  pound  of  carbide  is  used  per 
gallon  of  liquid.  As  the  market  price 
of  carbide  in  lots  of  one  hundred  pounds 
or  more  is  but  six  to  eight  cents  per 
pound,  the  only  objection  that  can  be 
advanced  to  the  process  is  the  increased 
complication  of  the  vaporizing  appli- 
ance. The  combination  of  alcohol  and 
acetylene  has  proved  efficient  on  motors 
employing  compressions  as  low  as  sixty 
pounds  to  the  square  inch  and  running 
as  high  as  two  thousand  revolutions  per 
minute,  but  when  used  alone  the  slow 
burning  qualities  of  alcohol  vapor  have 
made  it  most  efficient  on  slow-speed 
high-compression  motors. 

Alcohol  used  for  fuel  purposes  must 
be  rendered  unfit  for  drinking  by  mix- 
ing substances  with  it  which  are  not 
palatable,  but  which  do  not  interfere 
with  its  use  as  a  fuel.  When  so  treated 
the  substance  is  called  denatured  alco- 
hol. Among  the  substances  which  may 
be  mixed  with  the  ethyl  alcohol  are 
wood  alcohol,  benzine,  and  benzol,  and 
various  distillates  of  crude  petroleum. 
Chemists  contend  that  it  is  better  to  use 
a  hydrocarbon,  such  as  benzol,  than  the 
wood  alcohol,  as  a  denaturizing  sub- 
(Continued  on  page  446) 
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COMPLETE    ENCLOSURE  FOR 

PASSENGERS  THE  FEATURE 
OF  NEW  AIRPLANES 
(Continued  from  page  387) 
from  the  usual  design,  but  which  is 
entirely  justifiable  where,  as  compact- 
ness, simplicity  in  rigging  and  the  pos- 
sibility of  using  the  airship  as  a  free 
balloon  are  desired. 

The  car,  also  well  streamlined,  is  a 
mahogany  veneer  construction,  serai- 
monocoque  type,  being  built  up  of  bulk- 
heads and  veneer  planking,  which  in- 
sures strength  and  lightness  combined. 
Single  control  is  provided  with  a  slid- 
ing wheel  for  altitude  steering  which 
permits  the  pilot  to  control  with  either 
right  or  left  hand,  or  in  the  center,  as 
he  may  desire.  Directional  control  is 
by  means  of  a  foot  bar.  The  car  is 
thoroughly  equipped  with  all  necessary 
instruments  for  navigation. 

There  has  been  no  radical  develop- 
ments in  the  basic  design  of  airplanes 
as  the  rules  establishing  design  seem 
to  be  fairly  well-established  at  the 
present  time.  The  provisions  made  for 
the  comfort  and  protection  of  the  pas- 
sengers in  order  to  render  flying  more 
pleasurable,  than  it  is  in  the  unpro- 
tected cockpits  of  the  military  type  ma- 
chines, show  a  disposition  on  the  part 
of  aircraft  manufacturers  to  cater  to 
the  public  and  supply  aircraft  that  can 
be  used  for  passenger  carrying  aerial 

routes.   

HEAT  TREATMENT  FOR  STEEL 

(Continued  from  page  369) 
reamer  or  cutter  is  to  be  used  in  the 
lathe  or  drill  press  there  is  no  more 
suitable  or  efficient  steel  for  the  pur- 
pose than  tungsten. 

In  this  connection,  it  will  not  be 
amiss  to  say  that  while  some  steel  mak- 
ers advise  the  use  of  water  in  grinding 
tools  made  of  high  speed  steel,  and 
others  advise  the  use  of  a  dry  wheel, 
the  writer  has,  in  years  of  experience, 
noted  that  the  best  results  are  obtained 
by  using  a  moderately  coarse  wheel  dry. 
Never,  when  grinding,  dip  the  tool  in 
water,  if  it  is  purple  with  frictional 
heat  it  will  not  affect  the  tool  at  all, 
provided  it  is  not  dipped  in  water,  but 
as  soon  as  water  touches  a  piece  of 
tungsten  steel  when  hot,  checking  or 
cracking  will  start  rendering  the  tool 
unreliable.  If  you  do  use  water,  flood 
the  wheel  and  do  not  permit  the  tool 
to  get  warmer  than  you  can  bear  on 
your  hand. 

In  conclusion,  always  remember  that 
steel  of  any  kind  is  at  its  best  only 
when  hardened  clear  through,  and 
weakest  when  in  the  soft  or  annealed 
state.  The  drawback  reduces  strain 
and  brittleness  without  materially 
weakening  the  steel,  and  is  the  safety 
valve  of  the  treating  process. 


"He  Deposits  $500  a  Month  P 

"See  that  man  at  the  Receiving  Teller's  window?  That's  Billy 
King,  Manager  for  Browning  Company.  Every  month  he  comes 
in  and  deposits  $500.  I've  been  watching  Billy  for  a  long  time — 
take  almost  as  much  interest  in  him  as  I  do  in  my  own  boy. 

"Three  years  ago  he  started  at  Browning's  at  $15  a  week. 
Married,  had  one  child,  couldn't  save  a  cent  One  day  he  came 
in  here  desperate — wanted  to  borrow  a  hundred  dollars — wife 
was  sick. 

"I  said,  'Billy,  I'm  going  to  give  you  something  worth  more  than 
a  loan — some  good  advice — and  if  you'll  follow  it  I'll  let  you  have 
the  hundred,  too.  You  don't  want  to  work  for  $15  a  week  all  your 
life,  do  you?'  Of  course  he  didn't.  'Well,' I  said, 'there's  a  way  to 
climb  out  of  your  job  to  something  better.  Take  up  a  course  with 
the  International  Correspondence  Schools  in  the  work  you  want  to 
advance  in,  and  put  in  some  of  your  evenings  getting  special  train- 
ing. The  Schools  will  do  wonders  for  you — I  know,  we've  got 
several  I.  C.  S.  boys  here  in  the  bank.' 

"That  very  night  Billy  wrote  to  Scranton  and  a  few  days  later  he 
had  started  studying  at  home.  Why,  in  a  few  months  he  had 
doubled  his  salary !  Next  thing  I  knew  he  was  put  in  charge  of  his 
department,  and  two  months  ago  they  made  him'  Manager.  And 
he's  making  real  money.  Owns  his  own  home,  has  quite  a  little 
property  beside,  and  he's  a  regular  at  that  window  every  month. 
It  just  shows  what  a  man  can  do  in  a  little  spare  time." 

Employers  are  begging  for  men  r-  —  -,u"  ■<"■  hc«»—  —  —  ™ 

with  ambition,  men  who  really  want  I  INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

to  get  ahead  in  the  world  and  are  -  

willing  to  prove  it  by  training  them-  I  ^p'"*"? 
selves  in  spare  time  to  do  some  one  po™ 
thing  well. 


Prove  that  you  are  that  kind  of  a 
man  1  The  International  Correspond- 
ence Schools  are  ready  and  anxious 
to  help  you  prepare  for  something 
better  if  you'll  simply  give  them  the 
chance.  More  than  two  million  men 
and  women  in  the  last  28  years  have 
taken  the  I.  C.  S.  route  to  more 
money.  Over  100,000  others  are  get- 
ting ready  in  the  same  way  right  now. 

Is  there  any  reason  why  you  should 
let  others  climb  over  you  when  you 
have  the  same  chance  they  have? 
Surely  the  least  you  can  do  is  to  find 
out  just  what  there  is  in  this  proposi- 
tion for  you.  Here  is  all  we  ask: 
Without  cost,  without  obligating 
yourself  in  any  way,  simply  mark 
and  mail  this  coupon. 


Bos  6072-8 SCRANTON.  PA. 

without  obligating  me,  how  I  on  qualify  for 
Hon,  or  m  the  subject,  before  which  I  mark  x. 
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LEARN  WIRELESS  AT  HOME 


The  Demand 
for 

Wireless  Operators 
Far  Exceeds 
The  Supply 


The  N.  Y.  Wireless  Institute  will  make  you  an  operator — AT  HOME— in  your  spare  time — quickly, 
easily  and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has 
been  prepared  by  Radio  Experts.  Experts  able  to  impart  their  practical  and  technical  knowledge 
to  YOU  in  an  easy  to  understand  way.  The  graded  lessons  mailed  you  will  prove  so  fascinating; 
that  you  will  be  eager  for  the  next  one.  The  instruments  furnished  free,  will  make  it  as  easy  to 
learn  the  Code  as  it  was  to  learn  to  talk.    All  you  will  hale  to  do,  is  to  listen. 

BIG  SALARIES 

Wireless  operators  receive  excellent  salaries  ranging  from  $125  to  $200  a  month  and  it  is  only  a 
stepping  stone  to  better  positions.  There  is  practically  no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now  holding  position  as  Radio  Engineers,  Radio  In- 
spectors, Radio  Salesmen  at  salaries  up  to  $5000  a  year. 


Travel  The  World  Over 

A  Wireless  Operator  can  visit  all  parts  of  the  world  and 
receive  fine  pay  and  maintenance  at  the  same  time.  Do  you 
prefer  a  steady  position  without  travel?  There  are  many 
opportunities  at  the  numerous  land  stations  or  with  the  Com- 
mercial Wireless  or  with  the  Steamship  Companies. 

FREE  Instruments  and  Text  Books 

We  furnish  free  to  all  students,  during  the  course,  the  wonder- 
ful receiving  and  sending  set  exactly  as  produced  in  the  illus- 
tration. This  set  is  not  loaned  but  given  to  all  students  com- 
pleting the  Course. 

The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by 
several  Departments  of  -the  U.  S.  Government  and  by  the 

leading    Universities,    Colleges,    Technical    and    Telegraph        Thto  "•■""•"■'ill  Set  for  learning  tha  Coda  furnished  free  with  i  ww—  ... 

^'t^&^ZSte  w^rec^i^  SiTS^^^  ^ 

o^rnrtshuTu.^^^  Wi'h  «he  On,nigraph-*<  same  mode,  ^Zh^l^.*  ,„ 

FREE  Post-Graduate  Court* 

A  one  month's  Post-Graduate  Course,  if  you  so  desire,  at  one  of  the 
largest  Wireless  Schools  in  N.  Y.  City.  New  York— the  Wonder  City 
—the  largest  port  in  the  World  and  the  Headquarters  of  every  leading 
Wireless  and  Steamship  Company. 

Easy  Payments 

A  small  payment  down  will  enroll  you.  We  will  make  the  payments  so 
easy  that  anyone  ambitious  to  enter  the  fastest  growing  profession- 
Wireless — may  do  so. 


postal  or  letter — but  do  it  to-day. 


Sana  for  FREE  Booklet 

BOO 

the  coupon  attached,  or 


Without  obligating  you  in  any  way,  send  for  our  booklet  "How  to  become 
an  Expert  Wireless  Operator"— it  is  free.    Mail  - 


THE  N.  Y.  WIRELESS  INSTITUTE 
Dept.  21,  258  Broadway,  New  York  City 

Send  me  free  of  charge,  your  booklet  "How  to  become  an  Expert 
Wireless  Operator,"  containing  full  particulars  of  your  Course 
including  your  Free  Instrument  offer. 


Name 


Address 


City  or  Town  State. 


96-Page  Book  Catalogue  Sent  Free 

WE  have  just  issued  a  96-page  Book  Catalogue  listing  about  2,500  of  the  most 
recent  Scientific  and  Technical  books.  Tab  is  all  the  more  welcome  by  reason 
of  the  fact  that  both  the  publishing  and  importing  of  books  have  been  very  much 
upset  by  the  war,  and  many  books  can  only  be  supplied  with  great  difficulty 
This  catalogue  will  be  sent  to  any  address  in  the  world,  free  on  request. 

Manuscripts  Considered  for  Publication 

The  Book  Publishing  Department  of  the  SCIltNTTnc  AMERICAN  will  be  dad  to  Ova  an 
examination  of  any  manuscript  of  Scientific  or  Technical  nattn^Submlt  as  mueh VmStter 
natuTTn K^.'C  n—        ™"  *  ™ "  *o*  X 

Scientific -American  Publishing  Company 

Woolworth  Building  235  Broswlway,  New  York 


lONt-^!».STAN0 


What  Every  Mechanic  Should  Thoroughly  Know 

n  ™™.b?ok  p5l"to.  oa}. tlM  »tumblttig  blocks  for  mechanics  to  avoid  In  acoulrlnx 
of TbluT^iJw^'  "  WeU  "  10  8h0w  J0U  H0W  10  00  AT  the  ".dtal 

fcvery  phase  of  the  seventy  subjects  Is  gone  Into  In  detail,  so  that  anv  innn 
man  can  master  with  but  little  study.  Every  Mint  la  <Wlv  h^I.S,  ™?7  T8! 
?ufflrt,nt  sketehe.  to  deacrlb.  ..chef  tt.  Sualblu.  vrto'iSl1  JXLZ}* 
In  fact,  the  Illustrations  are  practically  self  explanatory      "™"u,s  examples. 

kvery  mechanic  needs  this  book,  be  his  experience  In' mechanics  limited  nr 

S  pftafs  ,*d^°'0Wlr"t  COmm'Dt  fr°m  1  m,n  who  passS  »  n-omso'tfjo? 

"!  "fSfp  •"•"I"*  «>«■•  »•»  so  muoh  to  knew 
In   tht  readlni  of  a  blue   print  drawing." 

WM.  P.  CONWAY,  Planning  Dept  Mgr 
~u,    ,    ,       .  .       .  .  V.  S.  Rubber  Co. 'a  Mach.  8nop. 

This  book  contains  the  moat  vital  and  practical  Information  on  the  subject 
SLh  5„pr""  re»dlng    and  Is  the  best  and  safest  Investment  you  can  make 
™™?l?F,^m^i^&!&    Y0U  CANNOT  W  TOUR 
PRICE:— Post  paid  V.  S..  $2.00:  Canada.  $2.12;  Foreign.  $2  25 
u  i    ^    L?9,  '«"••— S'«  5  x  Th  Inches.  »■»■■"■ 

Handsomely  bound  In  cloth  228  Hlu.trstlon. 

54  months  In  the  mskine. 
EDUCATIONAL  INSTITUTE,  134  Rowland  Bids.,  Detroit,  Michigan 


DISCOVER  YOUR  TALENTS 

What  are  you  best  fitted  fori  Why  drift  from  Job  to 
Job?  Why  experiment  with  your  future!  Let  an 
expert  psychologist *  tell-  you-  the  right  vocation  In 
life  for  YOU.  Personal  analysis  by  Dr.  8.  8.  George, 
former  U.  S.  Army  psychologist,  will  help  you  to 
know  your  mind  and  what  career  you  are  most  suited 
for  In  life.  Send  for  Booklet  "B."  Phone  Schuyler 5969 

THE  VOCATIONAL  GUIDANCE  INSTITUTE 
Room  27,  2255  B'way.  (51st  8t.),  New  York,  N.  Y. 


High  Frequency  Cable— fLitz) 
10-38.  20-38,  2-16-38.  3-16-38  individual 
wires  enameled,  D.S.  over  all.  Grey 
Cardboard  Tubea,  Bakelite.  and  Rubber 
Panels.  Radio  Call  1JF.  Write  for  cir- 
cular on  Honeycomb  Coil  Mounting. 
Wholesale  and  retail. 

„  ,  . .      A.  T.  HOVEY 
61  Belvidere  St.,  near  Mechanica  Bide. 
Boston,  17,  Mass.  Open  Evening 


DUCK'S  264  Pages 

Elecli ieal 
and  Wireles* 


Catalog 


JUST  OFF  THE  PRESS 


ITS  Page,  of  Wlrmlw 
Intirummnt* 


iteur  will  tell  you 
M  no  catalog  to  take  its 
place,  and  that  it  is  a  Beacon 
Light  to  guide  yem  in  the  .election  of 
your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  He  IN 
STAMPS  OR  COIN,  which  may  b. 'de- 
ducted on  first  dollar  purchase. 


What  This  Big  Catalog  Contains 


178  Bp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental ate ; 
10  n.  law  Material ; 
X  pp.  Transf earners ; 

9  B* turtle  Sl>d  8tr 
■  pp.  Telegraph 

Instruments; 


42  pp.  Motors  and  I 
Dynamos ; 
8  pp.  Flashlights; 


2  pp.  Medical  Bat- 
teries; 


«  pp. 

Vo 


'oluneters;  I 
JO  pp.  Meatrleal  sad  I 
Mechanical  Books,  i 


i 

r 


THE  WILLIAM  B.  DUCK  CO. 

244-ZM  Superior  Street,  Toledo,  Ohio 


SEND  FOR  OUR  CATALOG 
OF  BEST,  PRACTICAL  BOOKS 

IT'S  FREE 
_  N.  W.  HENLEY  PUBLISHING  CO. 
2  West  45th  Street.  New  York 
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Learn  COMMERCIAL  WIRELESS 

the  Gateway  to  the  Worlds  Commerce. 


Radio  Now  A  Stepping 
Stone  To  Big  Business. 


THE  past  four  years  have  developed 
many  revolutionary  changes  in  world 
affairs— kingdoms  have  vanished  to  give  way  to  new  and  greater  democra- 
cies—millions of  men  have  left  their  former  homes  on  farms  to  seek  new  and  larger  fields  of 
work  in  busy  cities— electricity  and  machinery  have  accomplished  tasks  heretofore  deemed 
impossible — and  as  one  reflects  over  these  past  four  years  one  quickly  realizes  that  today  we 
are  living  in  practically  a  new  age  and  must  adjust  ourselves  to  new  conditions. 

WIRELESS  HERE  TO  STAY 


Do  You  Know  These  Wireless  Facts? 


That  Wireless  is  a  stepping  stone 
to  the  shipping  business,  the  im- 
port and  export  business,  the 
electrical  apparatus  manufactur- 
ing business,  the  Consular  ser- 
vice, the  railroad  business.  Civil 
Service,  etc. 

That  at  a  recent  convention  of 
leading  American  and  foreign 
manufacturers  Radio  was  formal- 
ly accepted  to  replace  cable  trans- 
mission for  export  and  import 
business. 

That  in  addition  to  two  thousand 
ships  recently  built,  the  shipping 
program  for  the  near  future  calls 
for  approximately  thirty-five  hun- 
dred more  Merchant  Marine  ves- 
sels, each  of  which  must  carry 
from  three  to  five  government 
licensed  Radio  operators. 

Do  you  know  what  the  successful 
experiment  with  wireless  by  the 
Delaware,  Lackawanna  and  West 
era  Railroads  and  Canadian 
Pacific  may  mean  later  on. 

That  recently  five  hundred  aero- 
planes, equipped  with  modern 
wireless  apparatus,  were  turned 


over  to  the  Aerial  Postal  System 
to  extend  their  work,  each  neces- 
sitating a  wireless  operator. 

That  commercial  wireless  tele- 
phone communication  has  been 
established  between  America  and 
England  by  the  Marconi  Com- 
pany, from  Halifax.  N.  S.  and 
Liverpool.  England. 

That  about  seventy-rive  new  fac- 
tories were  recently  built  for  the 
manufacture  of  Radio  Apparatus 
and  that  these  require  the  service 
uf  Radio  Mechanics.  Electricians 
and  Designers. 

That  Radio  Operators  arc  now 
thoroughly  organized  and  that  the 
United  Radio  Telegraphers'  As- 
sociation, with  headquarters  in 
.New  York  City,  is  opening 
branch  offices  in  all  large  Ameri- 
can cities,  where  operators  can 
rind  immediate  employment. 

That  the  average  beginners  pay 
for  wireless  operators  is  now 
about  *  $225  a  month  and  that 
Radio  Operators  in  some  branches 
receive  as  high  as  $5,000  per 
vear. 


Every  day  old  methods  arc  giving  way  to  new  but  of  all  the 
marked  changes  which  have  recently  taken  place  perhaps  the  great- 
est is  the  progress  made  in  the  development  of  Wireless  Telegra 
phy  and  Telephony.  As  a  quicker  and  cheaper  means  of  world 
wide  communication  it  is  already  supplanting  the  telegraph  and 
long  distance  telephone  in  many  instances,  and  with  its  gradual, 
establishment  as  an  important  business  factor  in  world  industries. 
Wireless  bids  fair  to  soon  take  its  place  as  the  most  widely  used 
means  of  communication  of  all  nations.  One  of  the  strongest 
arguments  presented  against  the  recent  proposed  government  pur- 
chase of  the  Telephone  and  Telegraph  systems  was  that  of  Con- 
gressman Steencrson.  of  Minnesota,  who  said  that  all  the  telephone 
and  telegraph  wires  would  soon  be  ready  for  the  scrap  heap  if  the 
present  program  of  wireless  communication  is  carried  out.  In  this 
new  and  uncrmvded  field  nf  work  hundreds  of  responsible  posi- 
tions now  await  any  ambitious  young  man  or  woman. 

FRFF  ROOK  A  »D«I»1  Illustrated  booklet,  entitled  "Wireless  The 
i  n*«&i  uvva  Opportunity  of  Today"  has  boen  prepared  which  ex- 
plains in  detail  the  many  opportunities  now  open  to  those  trained  In  thl* 
line  of  work,  the  handaomo  salaries  paid  and  the  bright  future  for  those 
»I)o  bo  into  tlila  work  now.  It  also  explains  how  you  can  learn  this 
subject  at  home  during  spare  time,  within  a  few  weeks,  and  how  this 
institution,  the  first  and  foremost  in  America,  has  trained  hundreds  of 
men  and  women  to  do  this  work.  Write  for  it  today.  It  Is  FREE. 
Sikh  the  coupon  and  mall  it  at  once  to 

THE  NATIONAL  RADIO  INSTITUTE 
Dept.  177,  14th  and  U  Sts.,  N.  W.  Washington,  D.  C. 


I 
I 
I 
I 
I 


National  Radio  Institute, 

Dept.  177,  14th  and  U  Sts.,  N.  W. 
Washington, 


Print  your  n»me  and 
address  clearly 


D.  C. 


Bend  me.  free  of  charge,  your  booklet.  "Wireless  The  Opportunity  (if  Today" 
with  full  particulars  regarding  your  famous  ten  weeks'  home  study  course 
in  Wireless  Telegraphy,  your  special  Wireless  Instrument  offer  and  how 
1  may  secure  your  course  In  Modem  Radio  Telephony  without  extra  charge 


Name 


1  Digitized  b"y  G00gle 
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EXPERIMENTERS! 

FOR  RESULTS  USE 


VACUUM  TUBES 


IMMEDIATE  DELIVERY  $7«?  EACH  POSTPAID 


FOR  DETECTORS  OR  AMPLIFIERS. 
WILL  FIT  ANY  STANDARD  FOUR  PRONG  SOCKET 


TRIODE  apparatus  also  includes  Eaton  Oscillators, 
Two  Step  Amplifiers,  Vacuum  Tube  Sockets,  Grid 
Leaks,  and  Audio  Frequency  Amplifying  Transformers. 
When  ordering  radio  apparatus  specify  TRIODE  to 
insure  receiving  only  apparatus  and  appliances  supplied 
by  the  Wireless  Specialty  Apparatus  Co.  Catalog  will 
be  sent  on  receipt  of  25c  in  stamps. 


WIRELESS  SPECIALTY  APPARATUS  CO. 

BOSTON,  U.  S.  A. 


TRIODE 


(TRADE  MARK) 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Google 
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AMATEURS  ATTENTION  f 

Send  over25  Miles  on  D.C. 


Here  at  last  is  real  "commercial  type"  radio  apparatus  designed  for  low  power  direct 
current.     New  transmitting  records  are  in  store  for  you.    Take  advantage  of  this  special 

introductory  offer  and  save  $7.50. 


THE   "AMRAD"  INDUC- 
TION COIL 

6  Volt  or  32  Volt 

Is  almost  in  exict  duplicate  of  the  U.  S. 
Signal  Corps  coll  used  In  trench  sertlce  during- 
the  war.  It  has  bikellte  Insulation  through- 
out. Its  secondary,  wound  In  29  sections, 
produces  50,000  rolls.  Rated  at  100  waits  this 
coil  naa  an  uuiyut.  uuui  *«v  tnu  ™. 
than  the  STerafo  i  Inch  coil.  The  rtbrator  it  rusted,  steady  and  non-stloklnn 
and  designed  to  gite  a  spark  frequency  equivalent  to  100  cycles  which  means 
maximum  trinsmltUng  ringe  on  short  witj  lengths.  The  32  yolt  coll  is 
intended  especially  for  use  on  farm  lighting  circuits.  When  ordered  separately 
this  type  to  *1  extra.  To  get  maximum  resu  t«  with  the  6  roll  coll  i  helj 
<  yolt  storage  battery  Is  the  best  and  most  economical  source  of  current. 


Price,  6-volt  type 


The  "AMRAD" 
QUENCHED  GAP 


Special  Induction 
Coil  Type 
All  your  power  oq  one 
sharp  ware  and  a  clear, 
bell -like  note  at  every  tap 
of  the  key  will  make 
other  amateurs  In  vour 
state  sit  up  and  take 
notice.  The  A  m  r  a  d 
*4uel.cl.«i  Gap.  carelull* 
operated,  yields  the  secret  of  lone-range  transmitting  on  low  power. 
This  special  gap  ii  Identical  In  design  to  the  heavy  ltf  k.w.  and  1  tw. 
Amrad  Quenched  Gape  now  helng  Installed  In  long  distance  amateur 
stations.  Not  only  will  this  special  aueDched  gap  make  your  trans- 
mitter as  efficient,  for  its  power,  as  the  more  costly  equipment  but 
you  will  be  able  to  send  more  message*  without  interfering  with  other 
stations.  For  the  first  time  in  the  history  of  amateur  radio  every 
Induction  coil  transmitter  can  now  be  tuned  to  comply  with  Govern- 
ment decrement  regulations.    The  Amrad  Quenched  Gap  is  the  secret. 


$12.50 


 $28.50  Price,  Induction  Coil  Type 

Special  Introductory  Offer 

If  you  have  had  limited  power  at  your  disposal  and  inefficient  apparatus  or 
if  you  are  waiting  to  be  introduced  to  the  fascination  of  sending  radio  mes- 
sages over  into  the  next  county  or  state  here  is  your  chance  to  get  the  two 
most  important  pieces  of  transmitting  apparatus  at  an  actual  saving  of  $7.50. 


"Amrad"  Induction  Coil,  regular  price 
"Amrad"  Quenched  Gap,       "  " 


$28.50 
12.50 


$41.00 

Special  Price  for  the  Double  Buy,  $33.50 

Either  32-voh  or  6-volt  coil  may  be  chosen 
f-|nw  f-#v  Orrlpr  Show  this  advertisement  to  your  dealer  and  ask  him  to  order  one  of  these 
11UW  V/iUCI  combinations  for  you.  If  you  have  no  radio  dealer  in  your  vicinity  send  us 
check  or  money  order  for  $5  and  we  will  ship  direct  to  you  by  parcel  post  C.  O.  D.,  the  balance  plus  postage. 
Act  promptly,  as  the  standard  Signal  Corps  parts  which  we  secured  from  the  Government  were  only  sufficient 
to  make  up  a  limited  number  of  sets.  If  you  are  not  ready  to  buy  and  want  further  information  send  for 
free  Bulletin  P  which  contains  complete  description  and  operating  directions. 

Dealers'  Onnortllflitv   Write  at  once  for  short-term  trade  discount  on  this  combination. 

w|J|J*Ji  lUIIlljr  n0  better  opportunity  to  introduce  apparatus  of  such  high  quality 
at  such  low  prices  will  ever  be  had  again.  The  offer  is  made  especially  to  introduce  our  rapidly  growing 
line  of  "commercial  type"  radio  apparatus. 

Address  all  communications  to  New  York  office 


American  Radio  and  Research  Corporation 


Please  mention  Everyday  Engineering  Magazin: 

Digitized  by 


Google 


5 


"  Everyday  Engineering  Magazine  for  March 


Two  Famous  • 

RADISCO 
SPECIALTIES 


t  rf/WWV  f—i 


RADISCO 

•  APRWJATUS  • 


BETTER   "B"  BATTERY 


RADIO   DISTRIBUTING  CO. 


RADISCO  COILS 
conceded  by  several  well-known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sizes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  me- 
ters. Priced  from  60c  to  $4.85.  Plentiful  supply  in  stock  at  all 
Radisco  Agencies. 

RADISCO  BETTER  "B"  BATTERY 
is  made  according  to  Government  specifications  in  two  (2) 
sizes:  3</4x2x  2%"  and  6y2  x  4  x  3".  A  first  class  15  cell;  5 
group  battery;  VARIABLE  VOLTAGE  (Pat.  App.  for)  is  a 
special  feature  of  this  battery  which  enables  you  to  provide  critical  voltage  regulation  for  your 
vacuum  tube  by  means  of  a  switch  connection  with  cells,  taps  of  which  have  been  taken  off. 
Very  economical  and  convenient.  If  one  cell  goes  bad  just  test  each  group  of  3  cells  and  short 
circuit  die  bad  one.  Price:  Small  size  $1.40.  Large  size  $2.40.  At  any  agency — or  if  ordered 
by  mail  include  postage  for  2  pounds  on  small  size  and  5  pounds  on  large  size. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  the  Radisco  trade  mark 
on  all  parts  you  buy  and  be  sure  of  getting  efficient  apparatus. 

Below  are  listed  a  few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  "B"  Bat- 
teries, and  are  our  Agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM 


ALBANY,  N.  Y. 
E.  L.  Long, 
21  Magnolia  Terrace. 

ATLANTIC  CITY,  N.  J. 

Independent  Radio  Supply  Co., 
118  So.  New  Jersey  Are. 

BEINV1LLE,  QUEBEC,  CANADA 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 
Atlantic  Radio  Co., 
34  Batterymarch  St. 

BROOKLYN,  N.  Y. 

Kelly  &  Phillip*  Electric  Co. 
312  Flatbush  Avenue. 

BRONX,  NEW  YORK  CITY 

Amateur  Wireless  Equipment  Co., 
1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 

EUREKA,  ILL. 

Klaus  Radio  Apparatus. 


HAMPTON,  N.  H. 

DeLancey  Felch  &  Co. 

LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 
•    511  W.  Washington  St. 

McKEESPORT,  PA. 
K.  &  L.  Electric  Co. 
427  Olive  Street. 

NEW  ORLEANS,  LA. 
L.  A.  Rose, 
4323  Magnolia  Street. 

NEWARK,  N.  J. 

A.  H.  Cor  win  &  Co., 
4  West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 

507  Florence  Ave. 

"8HA" 

PHILADELPHIA,  PA. 

Philadelphia  School   of  Wireless 

Telegraphy, 
Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co., 
45  Washington  Street. 

PITTSBURG,  PA. 
Radio  Electric  Co., 
4521  Forbes  Street. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co. 
P.  O.  Box  3 
Branch  8  Kingsbury  St., 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 
Electric  Service  Co., 
585  Armory  Street. 

TORONTO,  ONT.,  CAN. 
The  Vimy  Supply  Co., 
585  College  Street. 

WASHINGTON,  D.  C. 

National  Radio  Supply  Co., 
1405  U  Street,  N.  W. 

WICHITA,  KANSAS. 
The  Cosradio  Co., 
1725  Fairmount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 
RADIO  DISTRIBUTING  COMPANY    :     Newark,  New  Jersey 


Please  mention  Everyday  Engineering  Magazine 
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Google 
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CHEMISTRY  OF  THE  COMMON 

METALS 

(Continued  from  page  405) 

the  process  of  saturation  continues  so- 
dium bicarbonate  separates  out  until 
2/3  of  it  has  been  transformed.  The 
remaining  compounds,  carbon  dioxide, 
ammonia  and  water,  combine  to  form  a 
solution  of  ammonium  bicarbonate  as 
is  shown  by  the  following  equation : 
C02  +  NH,  +  HsO  =  NH<  HCO,. 
This  product  reacts  with  the  sodium 
chloride  to  produce  the  bicarbonate 
which  precipitates.  The  ammonium 
chloride  remains  in  solution.  The  ac- 
tion is  very  well  illustrated  by  the  fol- 
lowing equation : 
NH4HCO,  +  NaCl  «*  NaHCO,  + 
NH4C1. 

The  bicarbonate  is  taken  off,  washed 
and  heated  to  change  it  to  the  carbonate : 
aHNaHCO^NajCOj+COj+HjO 

Sodium  nitrate  (NaNOs)  is  found 
in  great  quantities  in  Chile.  The 
natural  product  contains  sodium  chlo- 
ride, and  the  nitrate  and  perchlorate  of 
potassium  are  also  present  in  consider- 
able amounts. 

Sodium  nitrate  is  extremely  soluble 
in  water  and  is  very  deliquescent.  Great 
quantities  of  it  are  used  in  the  manu- 
facture of  nitric  and  sulphuric  acids. 
Probably  its  chief  use  is  as  a  fertilizer, 
imparting  its  life-giving  nitrogen  to  the 
soil. 

Sodium  nitrate  (NaNOJ  is  pro- 
duced by  heating  sodium  nitrate  with 
lead.  The  following  equation  fully 
describes  the  nature  of  the  reaction 
which  takes  place: 

NaNO,  +  Pb  =  NaN02  +  PbO 
The  resulting  compound  (NaN02)  is 
very  soluble  in  pure  water.    It  has 
found  considerable  use  in  the  produc- 
tion of  organic  dyes. 

Sodium  sulphate  occurs  in  nature  in 
the  anhydrous  state.  It  has  been  known 
in  the  deca-hydrate  form  (NagS04 
10H2O)  since  the  seventeenth  century. 
Sodium  sulphate  is  also  known  as  a 
heptahydrate  (Na2S047H20). 

The  preparation  of  sodium  acid  sul- 
phate #can  be  brought  about  by  the  ac- 
tion of  sulphuric  acid  on  the  neutral 
sulphates.  This  substance,  when  heated 
loses  its  water  and  is  converted  into 
pyrosulphate  (Naj  S2  07).  If  the  tem- 
perature is  carried  beyond  a  certain 
point  the  pyrosulphate  breaks  up  into 
sulphur  trioxide  and  the  normal  sul- 
phate. Solutions  of  sodium  acid  sul- 
phate effect  acid  reactions.  This  is 
because  of  the  dissociation  of  the  HS04 
-f-  ion  into  H  -f-  and  S04 — 

Sodium  sulphite  (Na„  S03  7H020) 
can  be  prepared  by  dividing  a  solution 
of  sodium  bicarbonate  into  equal  parts, 
saturating  one  with  sulphur  dioxide. 
This  will  result  in  the  formation  of 
carbon  dioxide  and  acid  sodium  sul- 
phate according  to  the  following  equa- 
tion : 

(Continued  on  page  429) 


A  GOOD  WAVEMETER 

AT  A  MODERATE  PRICE 

is  accurate,  simple  and 
rugged.  Comprises  a  port- 
able oak  case  5%"  x  8V4" 
x6%"  with  hinged  cover, 
bakelite  panel,  balanced 
condenser,  buzzer,  detector, 
switch,  binding  posts,  and 
two  2 -unit  inductance  wind- 
ings, range  200  to  2000 
meters. 


Price  $27.50 

These  meters  are  in  stock  for 
immediate  delivery,  and  are 
carried  in  stock  by  most 
good  dealers. 

TYPE  B.  Q.  WAVEMETER 
Bulletins  Z  and  F  sent  for  4c  Stamp*  list  our  complete  line  of  high  grade,  moderately  priced 
apparatus  for  the  radio  laboratory.    Bulletin  R  lists  the  Cambridge  Rectifier  for  Storage 
Battery  Charging. 

CLAPP-EASTHAM  CO.,   131  Main  Street,  Cambridge,  Mass- 


—  or  Sideways 


No  matter  how  you  want  to 
look  at  "Ace"  instruments, 
they  are  ideal  for  an  up-to- 
date  radio  installation. 

Doctor  "ACE'  has  tonic  for 
weak  signals  that  give  them 
some  kick  and  on  transmit- 
ting apparatus  he  sure  has 
the  dope.  Better  get  ac- 
quainted with  "Doc". 

You  may  pay  more,  but  you 
can't  buy  better. 


The  Precision  Equipment  Company  Inc. 

Manufacturing  Engineers 
2437  G'lbert  Ave.,  Dept.  B  Cincinnati,  Ohio 


you  can  use  AUDIOTRONS  INY0URRADI° 

SET, WITHOUT  changing  the  sockets-  IF  YOU  HAVLAj 

Radio  Electric  Audiotron  Adapters  are  the 
logical  means  for  using  tubular  audions  in 
standard  apparatus  equipped  with  four-point 
sockets.  The  superiority  of  this  adapter  is 
evident  in  the  simplicity  of  construction  and 
protection  afforded  the  vacuum  tube. 

AUDIOTRON  ADAPTER,  $1.50,  Shipping  weight  1  lb. 

The  Radio  Electric  Company  carries  a  complete  line  of 
Bunnell.  Radisco,  Murdock,  Clapp-Eastham  Radio 
Apparatus,  Federal  and  De  Forest  Instruments.  Special 
equipment  made  to  order.  Pittsburgh  experimenters  are 
invited  to  visit  our  retail  store.  A  I  Oc  stamp  will 
bring  our  catalog. 

4614  HENRY  ST.,  E.  E. 
PITTSBURGH,  PA. 


RADIO  ELECTRIC  COMPANY 


Digitized  Dy 
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Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Bat  comprises  a  ragular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
Duzzer,  one  cell  Red  Seal  Dry  Battery,  and  four 
feet  of  freec  corered  flexible  cord. 

The  key  and  buzzer  an  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated 
binding  posts  are^ao  connected  that  the  set  may 

List  No.  °r    T*      ,r*nt  PUrP°***'  pric, 
M2   Telegraph  PracUce  Bet.  with  Battery 
and  Cord 
4  lbs. 


MESCO  COMBINATION  PRACTICE  SET 


For  Learning  the  Mora*  and  Continental 


Thla  outfit  la  the  only  reliable  Instrument 
which  will  enable  itudenta  to  become  proficient 
operators  In  the  U.  8.  Naval  Service,  because  it 
Is  equipped  with  a  busier  and  miniature  lamp 
enabling  the  user  to  master  both  the  visual  and 
audible  signals  quickly. 
List  No.  »2— Practice  Bet  with  Red  Seal 

Battery  and  Cord 

Weighs  4  lbs.  i 

Price  dees  net  Include  i 


I  Audible 


MESCO  RADIO  BUZZER 


I 


Ttdt  buaxer  maintains  a  eonslant  not*  and  is  reeomraended  aa  an 
exciter  for  ehecklns  wavemeters  whan  pure  note  and  ample  enersy 


tjpe     AM  connecting  wires 
easentlal  in  order  to  maintain  a 
constancy  la  operation. 

List  No. 

55  ateaoo  Radio  Busser  . . . 


It  consists  of  practically  a  closed  circuit  laid  of  low  reluctant, 
harint  a  steel  armature  to  which  Is  riveted  a  strap  supporting  a 
movable  contact.  The  armature  tension  la  adjustable  by  means  of  a 
I  crew  with  a  milled  head  large  enough  to  be  easily  and  permanently 
adjusted  with  the  Angara.  Hie  stationary  contact  la  adjusted  by 
means  of  a  similar  screw.  The  magnet  eolls  are  connected  In  aeries 
with  a  total  D.  C.  resistance  of  3.9  ohms.  Shunted  across  these  eolls 
Is  a  resistance  baring  a  D.  C.  value  of  I  ohms.  This  shunt 
eliminates  all  sparking  such  as  occurs  at  the  break  on  ordinary  radio 
and  the  aneray  saved  thereby  la  transferred  into  any  oeoll- 
irault  connected  to  It.  the  result  being  that  this  busier  aa 
ted  radiates  Ave  times  more  energy  than  any  other  existing 


IK  In.    The  eap  la  attached  to  the  base  by 


Price 

 12.08 

We  carry  a  large  and  complete  line  of  Standard  Wireless  Material  recognized 
by  experts  as  such  with  competent  experienced  wireless  attendants  in  charge 

Send  for  the  New  Edition  of  Our  Catalog  K28 

It  If  pocket  wire,  eoatalna  164  p**ea.  ' 
•  11  about  Bell.,  Push  Button!.  Batteries).  1 
aii'!  Fire  Alarmj  Contrt-anoee.  Electric  < 
Home.   Electrically   Heated  Apparatus, 

InstniiDenta.  Unltloo  Buppllee.  etc. 


and  dMcrlbee  In  plain,  dear  laneuutj 


Manhattan  Electrical  Supply  Co.,  Inc. 


NSW  YORK :  IT  Park  Place 

CHICAGO:  lit  8  Wells  Bt. 


BRANCHES   110  W.  land  St..  1J7  W.  lMth  Bt. 


ST.  LOOTS:  11M  Pine  Bt. 


WILCOX  PANEL  SWITCHES 

TYPf  101 

A  beautiful  and  efficient  standardised  switch  for  gen- 
eral use.    Furnished  in  two  sizes. 

I"     Radius.  Bran  finish  40e    Nickel  finish. ..  .90e 

I'/s"  Radius.  Brass  finish  SOo   Nickel  finish  SOe 

TYPE  102  <  Illustrated) 
A  compound  swttoh  especially  suitable- far  the  primary 
of  loose  couplers.    1H    outside  radius. 


oi  loose  couplers,    ivt    outside  radius.  \T  K  l->  I/-VTt>IT-,'T"T*r»     rag  raTO 

B"«  finish  (1.10     Nickel  finish  11.25     VARIOMETER  PARTS 


Turned  from  hardwood.  Set  as  shown  con- 
sisting of  stator  (two  parte),  rotor  and  form 

for  winding  colls  Postpaid  12.50 

Size  of  stator  6Vi"  so. 
Other  sizes  made  to  order 
SET  NO.  TWO  contains  all  parts  for  the 
variometer  including  the  above  and  knob, 
scale,  pointer,  shaft,  binding  posts,  wire  and 
Instructions  for  assembly  Postpaid  $5.00 

BUILD  YOUR  OWN  APPARATUS 
Our  standardized  parts  and  materials  make 
it  easy  to  build  efficient  apparatus  that  Is 
beautiful  and  uniform  in  appearance. 

NEW  LOOSE  LEAP  CATALOG  READY 
Sent  for  five  cents  In  stamps. 

The  Wilcox  Laboratories 

Lansing  Dept.  D 


MERACO 

EQUIPMENT 


YOUR  OPPORTUNITY 

To  Introduce  the  quality  of  MERACO  B  Bat- 
teries, we  are  offering  them  at  $1.00,  postpaid, 
for  one  month  only.  This  offer  closes  at  mid- 
night. April  1st,  after  which  they  will  be  $1.20. 

These  batteries  Rive  22.5  volts,  with  guar- 
anteed full  amperage. 

Buy  WHILE  YOU  CAN  at  This  Price 
Here  Are  a  Few  Other  Meraco  Offers: 

Hard  rubber.  3/16,  %,  y.  In..  $1  4" 
per  lb. 

Bakellte.  grade  xx,  natural,  $2.90  per  lb. ; 
blnck,  $3.00  per  lb. 

Flexible  rubber  tubing  to  slip  over  leads, 
4c  per  foot;  $3.50  per  100  ft. 

Note:  Postasc  must  be  Included,  as  eitremely  low 
prices  prohibit  shipment  otherwise. 

MERCURY  RADIO  APPLIANCE  CO. 
672-A  Broadway,  Brooklyn,  N.  Y. 


Silicon  detector, 
$1.50 


Galena  detector, 
$1.50 


SCIENTIFIC 
ELECTROTECHNICAL 
EDUC AT  ION 

•'Bridges  the  Gap"  between  the  Electrician 
and  the  Electrical  Engineer.  No  matter 
wbat  your  previous  education,  the  way  is 
open  to  -YOU  I 

By  advanced  and  practical  methods  em- 
ployed in  the  extensive  laboratories,  draft- 
ing-rooms, class-rooms  and  work-shops  of 
the  School  of  Engineering  of  Milwaukee 
you  can  quickly  and  thoroughly  train  to 
become  an  Electrotechniclan,  and  later  an 
Electrical  Engineer  with  B.S.  Degree.  , 

INSTITUTE  OF  ELECTROTECHNICS 

A  Junior  Division  for  8th  Grade  Gradu- 
ates and  a  Senior  Division  for  students  with 
2  yean  high  school,  require  18  months  each 
for  completion.  A  good  position  In  the 
Electrical  or  Industrial  field  awaits  you 
upon  your  graduation,  or  you  may  enter  the 
College  or  Electrical  Engineering  and  se- 
cure your  B,  8.  Degree  in  S  years. 

NEW  TERM  OPENS  APRIL  la*. 
"Earn  While  Tou  Learn"  system  assists 
you  with  your  living  expenses  while  at 
school,  and  assures  you  splendid  practical 
experience. 

Write  VOW  for  full  detail*  and  laieet 
catalog.   Mention  age  and  education, 

SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

171-373  Broadway  Milwaukee,  Wis. 


Please  mention  Evkrvday  Engineering  ^i^te.^  by  V 


RADIO  APPARATUS 

on  the 

INSTALLMENT  PLAN 

run  particulars  and  the  BVA  BtrLLHTN  sash  saenth 
sent  on  receipt  of  ten  cents — stamps  er  eeln. 

J.  DONALD  VANDERCOOK 

LOMBARD      box  «4i  ILLINOIS 

Google 
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The  Quality  Mark 


>~pHE   Crystal   Detector  illus- 


CryiUI  DetMtar,  Tyfa  WI-IMA 


<  X  trated   above  is  the  smallest 

V  ^MHi^LWMBiMHtfM>V  ■ 1 ;  1 '  detector 

on  the  market  and  is  not  to  be  con- 
fused with  other  detectors  of  simi- 
lar appearance  but  of  inferior  make. 
Our  type  WI-126A  Detector  is  entirely  dust  and  moisture  proof  and  is  de- 
signed to  retain  its  adjustment  under  all  circumstances.  The  galena  crystal 
supplied  is  made  of  specially  selected  ore  tested  at  the  mine  by  our  inspector 
and  again  tested  in  our  laboratories  after  assembly  in  the  detector  stand; 
extreme  sensitivity  is  thereby  assured. 

As  in  all  our  other  products,  the  materials,  workmanship  and  finish  of  this 

instrument  are  of  the  finest  grade  obtainable. 

Overall  dimensions:  2Y\   x  2>l/\"  x  3^".   Weight:  8  oz. 

Price  $4.50 

Write  for  our  illustrated  catalog  3B-7  on  Crystal  Detectors. 

WIRELESS  IMPROVEMENT  COMPANY 

Radio  Engineer*,  Manufacturers  and  Distributor* 

47  West  Street  New  York,  U.  S.  A. 


INVESTIGATE 


WHEN  you  buy  a  Radio  Trans- 
former, you  should  see  that  you  get 
one  that  draws  full  rated  power  under 
the  conditions  at  which  it  will  be  used. 

If  you  order  a  }4  KW  Transformer 
for  200  meter  work,  it  should  draw  500 
Watts  from  the  line,  using  a  condenser 
under  .01  MF. 

A  Wattmeter  is  necessary  to  measure 
the  power,  and  most  amateurs  can  get 
the  use  of  one  for  this  purpose.  Instru- 
ments can  be  rented  in  most  of  the  large 
cities,  or  any  High  School  student  could 

arrange  to  use  the  one  at  the  Physical    „„„„„„,„,„„„„.„„.,  „,.„.„„„,„„  „ 

Laboratory  of  the  School.  —..«-«.—  mm,..»„„m,.„,™„„...^~». 

With  a  Wattmeter  and  Ammeter,  the  power  factor  can  also  be  obtained, 
which  is  the  WATTS  divided  by  the  product  of  AMPERES  and  VOLTS. 
This  figure  should  not  be  below  .70. 

Many  amateurs  have  Transformers  which  are  rated  as  1  KW  or  1  K.V.A., 
and  which  only  draw  400  to  600  Watts — actually  y2  KW  Transformers. 

The  ACME  Radio  Transformers  have  a  high  power  factor  and  high 
efficiency,  and  will  draw  full  rated  power  from  a  line  of  proper  voltage  and 
frequency  using  a  condenser  of  .007  M.F.  and  spark  gap  frequency  of  700 
to  800  per  second. 

Price  List  as  per  Bulletin. 

ACME  APPARATUS  COMPANY 

24  Windsor  Street,  Cambridge  39,  Mass. 


CHEMISTRY  OF  THE  COMMON 
METALS 
{Continued  from  page  427) 
Na.  CO,  +  H,0  +  2S02  =2Na 

kwot  +  co2. 

When  this  reaction  is  completed  the 
remaining  part  of  the  sodium  bicar- 
bonate solution  is  added,  which  results 
in  the  formation  of  carbon  dioxide  and 
the  neutral  sulphate. 

Na,  CO,  +2Na  HSO,  =  2  Na2 

SO,  +  H20  +  C02. 

Sodium  sulphide  (NaS2)  is  usually 
prepared  by  the  reduction  of  the  sul- 
phate with  carbon.  The  reaction  has 
to  be  carried  out  at  high  temperature. 
The  compound,  when  dissolved  in 
water,  has  a  decidedly  alkaline  reaction. 

The  thiosulphate  of  sodium  (Na2S2 
055H20)  is  produced  by  boiling  a 
solution  of  the  sulphate  with  sulphur. 
One  of  the  most  important  uses  of  this 
salt  is  in  the  fixing  of  photograph 
plates  and  films.  Since  the  develop- 
ment of  the  motion  picture  industry, 
the  consumption  of  sodium  thiosulphate 
has  increased  greatly. 

Three  sodium  phosphates  are  known : 
monosodium  phosphate  (NaH2P04), 
disodium  phosphate  (Na2HP04),  and 
trisodium  phosphate  (Na3P04).  The 
disodium  phosphate  is  probably  the 
most  important  salt.  It  can  be  prepared 
by  neutralizing  a  solution  of  phosphoric 
acid  with  either  sodium  hydroxide  or 
carbonate.  This  salt  is  extremely  solu- 
able  and  effervesces  very  easily. 

Sodium  silicate  (Na2SiOa)  is  a  com- 
pound well-known  under  the  name  of 
'water  glass."  It  is  prepared  by  fus- 
ing together  silicon  dioxide  and  sodium 
carbonate.  This  compound  is  a  thick, 
syrup  like  liquid. 

Sodium  cyanide  is  made  by  first 
passing  ammonia  over  metallic  sodium. 
This  results  in  the  formation  of  sodium 
amide: 

2Na  +  2NH,  =  2NaNH2  +  H2. 
The  product  of  this  reaction  is  brought 
into  contact  with  charcoal  heated  to  dull 
redness.    The  following  reaction  takes 
place : 

NaNH2  +  C  =  NaCN  +  H2. 
Like  most  of  the  cyanides,  that  of 
sodium  is  extremely  poisonous. 

Sodium  imparts  a  yellow  color  to  a 
Bunsen  flame.  By  the  use  of  the  spec- 
troscope, as  little  as  .0000000003  grm. 
of  sodium  can  be  detected. 


Electric  furnaces  for  melting  alloys  em- 
ploy as  heating  element  a  trough  filled  with 
granulated  material  forming  a  resistance. 
The  troughs  last  four  months,  their  granular 
filling  only  two  weeks.  They  are  in  use  in 
Sheffield,  England,  and  range  from  40  to 
1,000  kilowatts  capacity;  a  favorite  size  is 
10S  kilowatts.  The  latter  is  a  hand-tilting 
round  furnace.  Three  hundred  to  350  kilo- 
watt hours  are  expended  in  melting  a  ton  of 
scrap  brass.  One  500  kilowatt  furnace  has 
a  hearth  capacity  of  three  tons  of  aluminum 
or  nine  tons  of  brass.  The  loss  in  metal 
is  very  small,  and  a  large  furnace  will  melt 
a  ton  a  day  for  each  5  kilowatts  capacity. 
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VACUUM  TUBES  REPAIRED 

^r,»N?-r  tKTl  fiUment*  »nd.  oth,er  «l«ments  in  all  type,  of  vacuum  tube,  and  guarantee  them  to  operate 
equally  a.  well  a.  a  new  tube.    In  mo.t  case,  they  operate  better.     We  produce  wonderful  oscillators, 

detector,  and  amplifier*. 


MARCONI  VT  MOORHEAD  TUBES 

DE  FOREST  VT  WESTERN  ELECTRIC 

REPAIRED  AT  FOUR  DOLLARS  AND  FIFTY  CENTS  EACH 

ELECTRON  RELAYS  OSCILLAUDIONS 
and  all  tubular  types. 
REPAIRED  AT  FOUR  DOLLARS  EACH 

All  foreign-made  receiving  tube,  repaired  at  SIX  FIFTY  and  power  tube.,  depending  upon  size 
WE  HAVE  PURCHASED  A  LARGE  QUANTITY  OF  BURNED  OUT  MARCONI  VT.  AND  ELECTRON 
RELAYS,  WHICH  WE  OFFER  FOR  SALE  AT  FIVE  DOLLARS 
REMEMBER  THESE  TUBES  ARE  GUARANTEED  GOOD  AS  NEW. 

Dealers  write  us. 

VACUUM  TUBE  REPAIR  CO. 

511  Perry  Building  OAKLAND,  CAL. 


MORE  THAN  A  STORE 

At  F.  D.  Pitts  Company  you  will  find  an  exposition  of 
radio  and  experimenters'  supplies  from  the  foremost 
manufacturers  of  the  country.  No  other  store  has  such 
a  complete  line  of  equipment,  nowhere  else  is  such  an 
opportunity  to  choose  from  the  products  of  Clapp- East- 
ham,  Grebe,  De  Forest,  General  Radio,  etc.  A  feature 
which  will  appeal  to  experimenters  is  that  we  keep  things  in  stock  I  What  other  stores 
do  not  keep,  you  can  get  at  Pitts'. 

SEND  4  CENTS  FOR  OUR  CATALOG.    IT  HAS  JUST  COMB  FROM  THE  PRESS. 

COME  IN  AND  SEE  FOR  YOURSELF 
F.  D.  PITTS,  Dept.  F.        12  Park  Sq.,  Boston,  Mass. 


"POROX" 

'Trade  Mark" 

High  grade  Batteries  made  up  in 
single  transparent  Celluloid  and 
Pyralin  cells  for  model  and  radio 
work. 

Special  Batteries  made  to  order 
also  duplicating  of  foreign  bat- 
teries. 

Prices  on  request. 
ALBERT  MULLER 
8758  Queens  Boulevard 
Jamaica,  Long  Island,  N.  Y. 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  45th  STREET                                     NEW  YORK  CITY 
You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING 
MAGAZINE  for  years  at  $2.00  per  year  (Canada,  $2.25; 

foreign,  $2.50).     Please  let  this  start  with  the  

ii*                                   ...       (Date  of  »•»<"> 

EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  her* 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 

send  me  copy  of  book  checked  off. 

3 

HOW  TO  MAKE  AND 
USE  A  SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND 
BRAZING 

City   

5 

RADIO  HOOK-UPS 

TEAR  OFF  AND  MAIL  THIS  NOW 

6 

DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  AND 
RECEIVERS 
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RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a  reasonable 
price. 

Made  of  fine  black  polished  composi- 
tion with  radial  lines  and  figures  ac- 
curately engraved  and  filled  with 
brilliant  white.  Diameter  of  dial  is  3 
inches  and  they  are  3/16  inch  thick. 
Bevelled  edge. 

We  can  furnish  dial  alone  or  with  fine 
Bakelite  Knob  mounted.  This  knob  has  a 
set  screw  to  clamp  shaft  of  instrument  to 
which  dial  is  to  be  applied. 
If  your  dealer  cannot  supply  you  send  us  his 
name  with  your  order.  Immediate  deliveries. 

NEW  CATALOG  JUST  OUT,  ready  for  distribution  at  once.  30  pages  of  real, 
live,  up  to  the  minute  illustrations,  NEWS  and  descriptions  of  all  standard  Radio 
parts,  including  the  above  Indicating  Dial. 

Sent  anywhere  upon  receipt  of  10c. 

For  tale  at  all  Raduco  Agencies  and  by 

A.  H.  Corwin  &  Co. 

4  West  Park  Street  Newark,  N.  J. 


r 


S  iach  Dial  only  75  cants 

Postpaid 


3  lack  Dial  wit*  Kmab  m 
Postpaid 


atad.  ..»1J0 


Licensed  by  De  Forest 

AUDIOTRON 

The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  vacuum  tube  is  now  manufactured  and  sold  as  a  genuine 
audion  licensed  under  DeForest  Patents  Nos  841387  and  879532  to  be 
used  only  for  amplification  in  radio  communication  and  only  for  experi- 
mental and  amateur  purposes  and  only  in  audio  frequency  circuits. 

The  AudioTron  has  a  double  filament  of  special  thorium  tungsten  and 
the  operating  life  is  over  2000  hours.  No  special  socket  is  required.  The 
electrical  and  mechanical  dimensions  result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage  under  40.  Our  guarantee 
insures  satisfaction. 


PRICE  $€.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash 
accompanies  order. 

The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron  is 
guaranteed  to  arrive  in  good  condition  and  to  prove  fully  satisfactory. 
Replacement  of  unsatisfactory  tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  closed  core,  two  coil  type 

DEALERS : — Write  for  our  attractive  trade  Proposition. 

AUDIOTRON  SALES  CO.,  Lick  Bldg.,  San  Francisco,  Calif. 


"Ask  Anyone  Who 
Has  Used  It" 

"Light  and  Sensitive,  The  Mechanical 
Construction  is  Good,  and  they  Look 
Very  Neat."  (Name  on  Request.) 
This  extract  from  the  letter  of  a  satis 
fied  patron  is  in  line  with  what  they 
all  say. 

BR  ANDES  WIRELESS 
HEADSET 


Superior  Type,  .uuu 


Traniatlsntic  Ty»i 
$10 


TDIA1  Test  oat  Brandos  Wireless 
•  iwal.  Rtctivtrt  against  any  other 
OFFER  assay.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  yon're  not 
only  satisfied  bnt  enthusiastic  over 
them  back  comes  your  money  withe  u  i 
a  Question.  Prove  for  yourself  tkr 
fine  quality,  the  "matched  tone."  The 
two  diaphragms,  toned  exactly  aUke, 
strengthen  the  signals  and  prevent 
blumng.  Used  by  many  V.  5.  Gov- 
ernment experts  and  experts  abroad; 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  4c  FOR  CATALOGUE  M 

C.BRANDES, 

INC.  ■""  ■  ",w  " 

WIRELESS   RECEIVER  SPECIALISTS 


FOUR 
NEW  BOOKS 

WIRELESS  EXPERIMENTERS 

will  be  interested  in  this  NEW  BOOK 

SELENIUM  CELL8.  Design,  construction  and 
use  of  the  various  makes.  Illustrated  with  draw- 
ings and  half-tones.  80  pages,  7%  x  5  in.,  cloth 
*1.50. 

AUTOMOTIVE  MAGNETO  IGNI- 
TION, Its  principles  and  applications,  by 
Mich.  E.  Toepel.  Second  Edition,  re- 
vised and  enlarged.  Profusely  illustrated. 
Limp  Cloth,  $2.00 

AERONAUTICAL  ENGINES,  by  F. 

J.  Kean.  Second  Edition,  revised  and  en- 
larged, 96  pages,  48  diagrams,  29  page 
plate's  and  5  folding  plates.   Cloth,  $2.60. 

LATEST  MAGIC,  The  New  Book,  by 
Prof.  Hoffmann  (Angelo  Lewis),  Sec- 
ond Edition  revised,  fully  illustrated, 
handsomely  bound  in  cloth — gilt.  $2.00. 

Spon  &  Chamberlain 


122  E.  Liberty  St. 


New  York  City 


SEE 

Special  Subscription  Offer 
on  pages  436  and  437 

Valuable  Books  on  Radio,  Automobiles, 
Chemistry  and  Mechanics  given  FREE. 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Google,. 


432 


Everyday  Engineering  Magazine  for  March 


Useful 


Complete  Practical  Machinist 
by  Joshua  Ron 
On*  of  III*  best-known  books  on  shop 
work,  now  in  iu  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  gives  full  practical  Instructions 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  band  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  laths  work, 
rise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  us* 
ef  tools,  tool  grinding,  marking  out  work,  m»-riin+ 
tools,  etc  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  Is  complete  without  this 
volume. 

M7  Pages.    432  Illustrations 
Price  $3.00 


Metal  Worker's  Handy-Book  of  Recipes 
and  Processes 
By  William  T.  Brennt 

This  volume  Is  a  valuable  work  of  reference 
and  Instruction  for  sll  engaged  In  the  working 
of  metals.  It  Is  a  collection  of  formulas  snd 
praotlcal  manipulations  for  the  working  of  sll  the 
metals  snd  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  bars  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams ;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  snd  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  braslng,  cop- 
pering, galvanising,  gilding,  nickeling,  silvering, 
tinning,  etc.;  fluxes  snd  lutes,  lacquers,  paints 
snd  varnishes ;  solders  and  soldering ;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
sdded  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc. 

S82  Pages.   82  Illustrations 
Price  $3.00 

Techno-Chemical  Receipt  Book . 

Edited  with  Additions  by 
Wm.  T.  Brannt  and  Wm.  H.  Wahl 

This  well-known  Receipt  Book  Is  a  mine  of  ac- 
curate Information  that  everyone  may  work  to 
great  advantage.  It  Is  encyclopedic  In  range,  yet 
gives  only  th*  best  formulas  for  each  prepara- 
tion or  operation,  and  thorough  tests  by  com- 
petent men  guarantee  their  Intrinsic  merit. 

A  compact  and  reliable  collection  of  approved 
receipts  and  processes,  containing  thousands  of 
receipts  covering  the  latest,  most  important  and 
most  useful  discoveries  In  chemical  technology 
snd  their  application  In  the  useful  arts  and  In- 
dustries. It  Is  indispensable  to  every  practical 
man  and  contains  500  pages,  closely  printed, 
giving  sn  Immense  amount  of  matter  on  a  great 
variety  of  subjects.  livery  care  has  been  taken 
to  select  the  very  best  receipts  of  each  kind  snd 
there  are  fsw  persons,  no  matter  In  what  busi- 
ness or  trade  they  may  be  engaged,  who  will  not 
And  In  this  volume  something  of  use  and  benefit  to 
them.  The  library  of  the  laboratory,  factory  or 
home  Is  net  complete  without  s  oopy  of  this  handy 
snd  useful  book  of  reference. 

•M  Pages.  7*  Illustration* 
Price  $2.50 


Friction,  Lubrication,  Fata  and  Oils 
By  Emil  F.  Dfoterleha 

When  we  realize  that  It  Is  no  figure  of  speech, 
but  a  bald  statement  of  fsct,  to  say  that  lubrloa- 
tlen  alon*  keeps  the  wheels  of  Industry  turning, 
then  we  must  look  respectively  upon  this  as  a 
question  of  vital  Importance  In  this  mechanical 
age.  The  author,  himself  s  chemist  and  an  In- 
ventor and  manufacturer  of  lubricants,  wrote  this 
manual  for  the  mechanic  and  manufacturer  of 
ordinary  education,  that  the  busiest  man  might 
learn  the  main  facts  of  friction,  the  origin  and 
oharteristlos  ef  fata  and  oils,  their  uses,  their 
adulters  robs,  their  practical  testing  and  the  best 
ways  to  msks  them  serve  his  own  particular  ends. 

Price  $1.50 

Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD  &  CO.,  Inc. 

Publishers  of  Meehamoal  and  Industrial  Books 

2  West  45th  Street,     New  York,  N.  Y. 


OF  SPECIAL  INTEREST  TO  AMATEURS! 


We  fa *vb  a  number  of  GENERAL  RADIO  CO.  HOT  WIRE  AMMETERS 
range  0-2.5  amperes  which  were  left  on  our  hands  at  the  termination 
of  the  war.  These  Instrument*  are  of  the  flush  type,  calibrated,  and 
In  good  condition,  exactly  like  a  large  number  supplied  by  us  to  the 
U.  S.  Army  Air  Service. 

We  also  have  a  few  ammeters  of  the  same  type,  range  0-1  ampere, 
adapted  to  use  In  measuring  the  filament  current  of  vacuum  tubes  or 
low  power  transmitting  seta. 

While  they  last,  $5.00  will  bring  you  either  range,  although  our 
regular  price  la  $10.00. 

"    Dealers  write  for  our  proposition 


GENERAL  RADIO  COMPANY     CAMBRIDGE,  MASS. 


THE  STANDARD— 
WHEREVER  "B"  BAT- 
TERIES ARE  USED 

STANDARD  VT  BATTERIES  give  you  the  service  you 
expect,  and  the  "VARIABLE  STANDARD  VT  BATTERY" 
is  unequalled  in  efficiency,  convenience  and  fineness  of 

variation. 

Used  by  leading  manufacturers.     Sold  by  the  best 

dealers. 

Send  for  literature,  and  kindly  mention  your  dealer's 
name. 

R1CHTER  &  BYRNE,  New  York,  Mfgrs. 

•    PACENT    ELECTRIC    CO.,  Inc. 

Sole  Eastern  Agents 
180  Naasau  St.  New  York,  N.  Y. 


BEST  MADE 


MAXIMUM 
OPERATING 
LIFE 


FOR  CLEAR  RECEIVING 

THE  SATISFACTORY 


B  BATT 

+0  0- 


int  DAIDrALlUKT  A 

BURGESS  B' BATTERIES 


SIZES 

Write  for  Catalogue 

BURGESS  BATTERY  COMPANY 

HARRIS  TRUST  BLD&  CHICAGO 


ii  Memorize  Continental 
[Code  Almost  Instantly 

My  method  is  the  short  cut  to  success. 
Complete  chart  and  full  instructions, 

TWO  DIMES. 

What  They  Say  About  It 

"Wish  to  tell  you  1  was  certainly  glad  1 
sent  for  your  Chart.  Before  getting  it  did 
not  know  any  of  the  Code,  and  today  can 
transmit  about  ten  words  per  minute." 

ROBERT  AN  GLEN,  Detroit,  Mich. 
(Local  address  on  request.) 
DODGE,  Box  1 00,  Mamaroneck,  N.  Y. 


Arnold 


Loose  Couplers 


J.  F.  ARNOLD 


kf  Peru  ass  aotssarua. 

Bend  4c  stamp  for  lit* 
erature  which  Is  lure 
ajassssssaa  to  interest  you. 

2082  Lexington  Av.,  N.Y. 
Established  1910 


BLUE  PRINTS 

Laboratory  Signs   10.10 

Violet  R»y  Machine.   1.00 

Honeycomb  Coils  and  Jigs  50 

Wireless  Circuits    1.00 

Loose  Coupler   50 

Send  for  free  blue  print  of  an  efficient  galena  detector 
THE    BARW1CK    RADIO    SUPPLY  CO. 
89  Britannia  Ave. 
Hamilton,  Ontario,  Canada 


EVERYDAY  ENGINEERING  MAGAZINE  SERVICE  DEP'T 

Readers  of  this  magazine  are  invited  to  write  for  any  information  relative  to  procurement  of 
supplies,  technical  or  practical  books,  tools,  etc.,  they  need  to  carry  on  their  experimental 
work  most  efficiently.  Our  Service  Dept.  manager  can  render  you  valuable  aid  if  you  avail 
yourself  of  this  privilege.  Any  information  on  subjects  covered  in  our  magazine  will  be 
given  interested  readers  if  available.  All  inquiries  will  receive  prompt  attention,  and  to 
insure  proper  service,  the  writer  should  enclose  a  stamped  self-addressed  envelope  or 
postal  card. 

ADDRESS— SERVICE  DEPARTMENT 

EVERYDAY  ENGINEERING  MAGAZINE 
2  West  45th  Street,  New  York  City 


Please  mention  Everyday  Engineering  Magazine 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  March 


433 


Nauen, 
Copied  in 


Germany 
the  Daytime 


•u  e»eu/>« 


rWW*/= 


on  90  foot  Antenna  with  one  DeForest  "Honey  Comb"  Inductance 
Coil  and  one  V.  T.  Freak  work?  Not  at  all!  Try  it  yourself  on 
your  own  Antenna. 

Hare  Is  The  Formula:  If  fixed  Grid  Conde  nser  is  used,  Grid  leak  must  be 
adjusted  very  carefully.  Wave  length  range,  7375  to  17,500  meters  with 
average  Antenna  of  .0007  mfds.  capacity.  This  circuit  works  equally  well 
on  short  waves,  regenerating  the  spark  signals  to  a  remarkable  degree. 
Merely  plug  in  a  No.  L-100  "Honey  Comb"  Coil  in  place  of  the  No.  1^1500 
and  listen  to  the  600  meter  traffic  pound  in.  Wave  length  with  No.  L-100 
Coil,  430  to  1010  meters. 

IMPORTANT  NOTICE 

Our  production  of  DeForest  "Honey  Comb"  Inductance  Coils  has  finally 
equalled  the  demand.  From  now  on  the  genuine  DeForest  "Honey  Comb" 
Coils  can  be  supplied  unmounted  for  50  cents  less  than  the  list  prices  for 
mounted  Coils. 

Send  for  the  DeForest  Catalogue  C. 

Contains  complete  details  regarding  "Honey  Comb"  Coils,  and  gives  descriptions  and 
prices  on  many  articles  of  Receiving  Apparatus,  with  valuable  hook-ups  and  other 
information.    Sent  postpaid  for  10  cents  in  stamps.    Send  for  yours  today. 

DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  CO. 

Inventors  and  Manufacturers  of  Amateur  and 
Commercial  Radio  Apparatus  of  Highest  Grade 

1403  Sedgwick  Avenue  New  York  City 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly  Haller  Cunningham 
Elec  Co. 


FREE  APPARATUS!! 

You  get  a  coupon  valued  at  50 
cents  for  every  subscription  you 
receive  for  "Pacific  Radio  News." 
These  coupons  are  as  good  as 
cash  when  presented  at  radio  sup- 
ply stores. 

Your  own  subscription  or  exten- 
sion of  your  present  subscription 
will  be  credited  with  one  coupon. 

Send  for  a  copy  of  "Pacific  Radio 
News"  today  and  learn  about  the 
FAIR  PLAY  contest. 

IS  cents  per  copy 
$1.50  per  year. 

PACIFIC  RADIO  PUB.  CO. 

SO  Main  St.,     San  Francisco,  Cal. 


IF  YOU  COULD 

Purchase  Reliable,  Efficient 

RADIO  EQUIPMENT 

Guaranteed  against  mechanical  and  electrical  imperfection — 
strictly  high  grade  and  up-to-date  on  a  "Money-back-if-not- 
satisfied"  basis — would  you  not  be  enough  interested  to 
investigate  further? 

Our  new  "Bulletin  14"  now  in  preparation  will  list  a  complete  line 
of  Apparatus,  Assembled  Sets,  Field  Signal  Sets,  Radio  Telephones, 
Independent  Units,  etc.  It  will  be  mailed  upon  receipt  of  1 0  cents. 
This  amount  may  be  deducted  from  your  first  order  of  $1.00. 

ATLANTIC  RADIO  COMPANY 

34  Batterymarch  St.,  Boston  9,  Mass. 


LEARN  WIRELESS  TELEGRAPHY 


Nam 

The  United  States  Shipping  Board  is  making  heavy  demands  uponusf or  Dodr«-tr*h»sni  wireless  oper- 
ators. Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  big  salary. 

We  Atmo  Teach  Worse  (Wire)  Telegraphy  mud  Halfway  AeooanMna 
School  established  48  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.   Catalog  Free.  Writ*  Today. 

)M  5r.  Va 
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TRANSFORMER 

TypeTXL-lOlA 
Price  $16.75  f.o.b.  Factory 

A  Standard  Transformer  modified  and 
redesigned  for  amateur  use.  Colls  are 
1/16"  copper,  edgewise  wound  on  bake- 
Uta  supports.  Assembly  secured  to  end 
pittas  by  bsiellte  nuts.  Secondary  slides  on 
baksllte  rods.  This  ellmlnauon  of  metal 
throughout  results  In  maximum  efficiency. 
PRIMARY  INDUCTANCE  12  aiier*  kurys 
SECONDARY  INDUCTANCE  40  aslcr* 


The  Transformer  Illustrated  abore  la  only 
one  of  many  newly  destined  radio  specialties 
which  we  hare  ready  Tor  you.  Write  us  for 
descriptive  bulletins  which  are  betnj  Issued 
covering  all  International  Radio  Products. 
Address  Department  No.  21. 

INTERNATIONAL  RADIO  TELEGRAPH  COMPANY 
326  BROADWAY  NEW  YORK  CITY 


AN  ANNOUNCEMENT 

OF  IMPORTANCE 

TO  RADIOMEN 

A  new  organization  selling  high  class  apparatus  in  con- 
junction with  high  class  service  has  established  its  retail  and 
mail  order  departments  at  226  Fulton  Street,  New  York  City. 
Among  the  high  class  makes  of  apparatus  which  they  sell, 
they  are  proud  to  list  the  INTERNATIONAL  RADIO, 
DE  FOREST,  E.  J.  SIMON,  COHEN,  AMERICAN  RADIO 
AND  RESEARCH.  WIRELESS  EQUIPMENT,  DORON 
BROS.,  RADIO  SERVICE,  RADISCO  PRODUCTS. 

"Better  Quality"  B-Batteries — $1.25  for  the  22'/2  volt  size 
— Audiotron  Amplifiers,  Audotron  Adapters,  absolutely  guar- 
anteed Galena  crystals  at  75  c,  and  the  best  storage  battery 
made  in  the  world. 

The  International  Electric  Catalogue  is  now  in  preparation. 


INTERNATIONAL  ELECTRIC 


COMPANY 

Y. 


226  FULTON  STREET  NEW  YORK,  N 

Dealers  write  for  propositions 


RADIO  AND  ELECTRICAL  EXPERIMENTERS  ARE  SAVING : 

$2.50  (20%)  on  each  6  V  Storage  Battery 
(or  which  retail  dealers  ask  $16.00 
$1.00  on  every  Vacuum  Transmitter  Tube. 
$2.50  on  every-  Navy  Type  Telephone  Set. 

You  can  save  substantial  amounts  on  radio,  electrical  apparatus,  raw  material 
or  books.  This  applies  to  almost  every  electrical  product  advertised  in  this 
magazine.  We  buy  direct  at  wholesale.  You  receive  a  share  of  this  co- 
operative buying.  We  manufacture  nothing.  Orders  are  made  through  the 
association  from  advertisements  and  manufacturers'  catalogues.  Hook-ups 
and  like  data  is  furnished  free.     Details  by  mail  on  request. 

MANUFACTURERS: 
Our  radio  department  membership  exceeds  1 200,  and  is  growing  daily.  We 
can  move  your  stock.     Submit  quantity  discount  lists  if  you  wish  to  avail 
yourself  of  this  buying  power.     We  want  supply  houses  in  several  sections 
to  deliver  on  telegraph  order. 

MUTUAL    PURCHASERS  ASSOCIATION 

2-4  Stone  Street  NEW  YORK  CITY  21  Bridge  Street 

Tel.  Bowling  Green 
4824-4829 


Tel.  Bowling  Green 
6372 


EVERYDAY  SCIENCE  NOTES 

Electrically  welded  joints  in  ships'  plates 
have  been  recently  tested  in  England  with 
excellent  results,  as  regards  strength.  They 
are  from  90  to  95  per  cent,  as  strong  as 
the  original  plate,  where  rivetted  joints  are 
from  65  to  70  per  cent.  only.  In  elasticity 
they  are  so  far  inferior  to  rivetted  joints, 
succumbing  more  quickly  to  ben  dings  back 
and  forth  than  do  rivetted  joints.  A  5,000- 
ton  ship  has  about  450,000  rivets,  a  9,500- 
ton  ship  has  about  650,000  rivets.  In  the 
displacing  of  these  there  would  seem  to  be 
quite  a  field  for  electric  welding,  if  it  can 
be  successfully  done.  Sometimes  a  badly 
driven  rivet  occasions  a  leak,  and  such  a 
leak  is  regularly  treated  now  by  electric 
welding.  The  joints  between  ships'  plates 
can  be  made  quite  flush  by  this  process. 


A  recent  paper  on  the  S perry  stabilizer 
for  ships  brought  out  some  of  the  interest- 
ing points  of  the  apparatus.  At  one  time 
there  was  apprehension  that  the  stresses  of 
the  stabilizer  might  operate  to  strain  the 
ship,  but  it  has  been  determined  that  the 
strains  incident  to  the  rolling  and  pitching 
of  a  ship  in  a  sea-way  subjects  it  to  four 
to  six  times  the  strains  due  to  the  stabilizer. 
It  is  possible  to  instantly  throw  the  stabilizer 
in  and  out  of  action,  as  far  as  steadying 
the  ship  is  concerned,  and  it  is  said  that 
this  gives  a  most  impressive  demonstration 
of  the  work  done  by  it.  When  out  of  action 
in  a  heavy  sea,  it  leaves  the  ship  to  roll  and 
pitch  with  the  waves  and  the  effect  of  turnr 
ing  on  the  stabilizer  operates  to  bring  about 
an  impressive  silence,  the  creak ings  of  the 
ship  ceasing  as  the  stabilizer  comes  into 
action.  The  ship,  it  is  said,  is  steadied  in 
her  steering,  and  economizes  on  power,  espe- 
cially if  she  has  bilge  keels.  Naturally  there 
is  not  the  same  need  of  slowing  down  in 
bad  weather,  if  a  ship  is  well  stabilized. 
There  is  less  water  on  deck  in  a  head  sea. 


It  is  calculated  that  the  United  States 
consumes  nearly  75  per  cent,  of  the  pe- 
troleum used  in  the  world.  The  demand 
for  petroleum  is  increasing;  the  ship  pro- 
gram calls  for  about  half  of  the  domestic 
supply.  Internal  combustion  engines  are 
said  to  furnish  about  two-thirds  of  the 
prime  motive  power  of  the  world,  and  gaso- 
line takes  care  of  95  per  cent,  of  this. 


A  power  line  operating  at  a  potential  of 
100,000  volts  broke  in  Colorado,  its  loose 
ends  separating  some  200  yards  or  more. 
It  was  delivering  3,700  kilowatts  at  the 
time.  The  current  found  its  way  along 
and  through  the  earth,  and  the  irregularity 
in  the  action  was  only  observed  at  the  pow- 
er house  after  seven  hours  had  elapsed.  It 
required  three  hours  for  the  earth  to  cool 
off.  The  siliceous  matter  of  the  soil  was 
melted  in  places  into  glass-like  cones  or  ful- 
gurites, similar  to  those  produced  by  the 
lightning  stroke.  These  were  several  inches 
deep,  and  were  formed  with  their  apexes 
down  in  the  soil. 


A  system  of  secret  communication  by  ul- 
tra-violet rays  has  been  described,  which 
was  used  during  the  war  to  communicate  at 
sea,  at  distances  of  three  or  four  miles.  The 
ultra-violet  rays  of  the  Cooper-Hewitt  lamp 
were  employed,  and  were  transmitted  to  a 
receiving  fluorescent  screen,  coated  with 
barium  platinocyanide.  A  focussing  system 
was  a  part  of  the  apparatus. 


Georges  Claude,  the  eminent  French  au- 
thority on  the  liquefaction  of  gases  and  on 
low  temperature  work,  has  been  working  on 
the  synthesis  of  ammonia  from  the  atmos- 
pheric nitrogen  as  the  source  of  the  nitrogen 
of  the  compound.  He  has  used  pressures 
as  high  as  one  thousand  pounds  to  the  square 
inch,  with  results  exceeding  those  attained 
in  the  famous  Haber' process  of  Germany. 
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NOTES  ON  ALUMINUM  ALLOYS 

Aluminum  not  alloyed  with  other 
metals  is  used  for  a  great  many  ma- 
chine parts  and  devices.  The  automo- 
bile industries  are  large  users  of 
aluminum  castings,  also  the  manu- 
facturers of  pneumatic  vacuum  clean- 
ers. Commercially  pure  cast  aluminum 
has  a  tensile  strength  of  14,000  pounds 
per  square  inch,  which  is  too  low  for 
any  parts  subjected  to  great  stress  as  it 
is  less  than  that  of  cast  iron.  In  order 
to  increase  the  strength  of  aluminum,  it 
is  alloyed  with  stronger  metals. 
Aluminum  bronze  is  an  alloy  of  cop- 
per with  from  5  to  11  per  cent  of 
aluminum,  which  increase  the  tensile 
strength  of  the  copper  from  28,000 
pounds  per  square  inch  to  an  average 
of  85,000  to  100,000  pounds  per  square 
inch.  Aluminum  bronze  is  of  a  light 
yellow  color,  and  is  not  as  heavy  as 
any  of  the  ordinary  bronzes.  It  has 
been  used  for  automobile  engine  crank 
case  and  gear  cases. 

In  machining  castings  of  aluminum 
and  its  alloys  a  difficulty  is  frequently 
encountered  by  reason  of  the  chips  be- 
coming so  firmly  embedded  between 
the  teeth  of  milling  cutters  and  tools 
that  they  cannot  be  removed  with  a  stiff 
brush,  and  the  machine  has  to  be 
stopped  for  their  removal.  This  neces- 
sitates the  use  of  a  lubricant.  Oil  does 
not  prove  suitable,  but  soapy  water 
gives  good  results,  although  it  leaves 
a  dull  surface.  A  good  cutting  lubri- 
cant is  kerosene,  which  gives  a  bright 
finish  when  the  cutting  tools  are  prop- 
erly ground  and  turpentine-  has  been 
used  to  advantage  also.  The  cutting 
edges  of  all  tools  should  have  sharp, 
square  corners  or  edges,  and  there 
should  be  plenty  of  cutting  relief  or 
clearance. 

COLOR  INDICATIONS  OF  HEAT 

To  determine  the  color  corresponding 
to  various  degrees  of  temperature  in 
Fahrenheit  degrees,  the  following  table 
is  given  as  being  approximately  ac- 
curate. It  may  be  of  use  to  the 
mechanic  who  desires  to  obtain  a  known 
degree  of  heat  in  any  work,  such  as 
smithing,  heat  treating,  etc. 

Deg.  Fahr. 

Lowest  red,  visible  only  in  the  dark  635 

Faint  red   960 

Dull  red  1290 

Brilliant  red  1470 

Cherry  red  1650 

Orange   2010 

Bright  orange  2190 

White  heat  2370 

Bright  white  heat  2550 

Dazzling  white  heat  2730 

Welding  or  scintillating  heat  2800 

For  very  accurate  heat  treating  work, 
as  in  hardening  or  tempering  modern 
alloy  steels,  more  accurate  control  of 
the  heat  is  necessary  and  even  the  best 
trained  eye  does  not  give  satisfactory 
results  so  pyrometers  are  used. 


a 


machinist  says 

"Sure  I'm  using  them,  the 
same  as  most  of  the  men  in 
the  shop  are  doing.  Some  of  the 
Starrett  Tools  in  my  kit,  I  bought 
when  I  was  an  apprentice. 

"Y'see,  it's  like  this.  We  got  the 
habit  when  we  were  kids.  We  saw  the 
older  men,  the  ones  that  were  doing 
the  finer  work,  preferred  Starrett  Tools 
because  they  knew  they  were  accurate, 
and  we  copied  after  'em— just  like  our 
kids  are  doing  today. 

"  How's  that  ?  No,  I  wouldn't  go  so  far  as 
to  say  that  Starrett  Tools  by  themselves  will 
make  a  good  machinist,  but  I'll  say  this— 
Starrett  Tools  will  make  it  a  lot  easier  for 
any  machinist  to  do  good  work. 

"Yes,  I've  got  one  of  their  'Starrett  Data 
Books  for  Machinists,'  and  believe  me,  it 
saves  a  lot  of  time  and  mistakes.  If  I  want 
to  know  a  decimal  equivalent,  a  taper  dimen- 
sion, the  speed  of  a  milling  cutter,  or  something 
about  materials,  I  don't  have  to  guess  or  ask 
—  I  just  look  in  the  book  and  find  out.  It 
set  me  back  seventy-five  cents  at  the  hard- 
ware store,  but  it  saved  me  a  blame  sight 
more  than  that  in  the  first  week." 

The  L  S.  Starrett  Company 

THE  WORLD'S  CREATEST  TOOLMAKERS 

Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


The  utility  and  oocrenlence  of  Star- 
rett Toola  are  eeeoad  only  to  their 
accuracy.  Catalog  No.  21  "M  B" 
lent  free  on  r ©Quest. 


42  980 


Richardson's  Polyphase  Slide  Rule 


haa  the  regular  A.  B.  C  and  D  ecalea:  alao  a  CI  or 
Polyphase  Scale.  Logarithm.  Sine  and  Tangent  Scales. 
All  graduations  an<  printed  on  white  coated  steel  from 
engine  divided  plates.  These  Scales  are  accurate  and 
"111  retain  their  accuracy  Indefinitely.  They  are  not 
affected  by  acids,  alkalies,  water  or  grease.  Length  of 
rule  10  .  A  100  page  Instruction  Book,  which  teaches 
all  there  la  to  know  about  slide  rules,  la  sent  with 
each  order. 

Price  of  the  Richardson's  Polyphase  Slide  Bule  In 
case,  with  a  100-page  Instruction  Book,  $2.00. 

An  Ideal  slide  rule.  It  Is  low  priced  and  an  equal 
to  any  other  rule  In  appearance,  accuracy  and  dura- 
MUw..  Be  conrlnced.  Your  money  will  be  promptly 
refunded  If  you  are  not  satisfied. 

Send  ' 
•trribea 

in  Logarithms 


1  for  our  40  page  catalogue  of  supplies.    It  de- 
rules  ranging  from  50o  to  J10  each.  Instructions 
arlthms  and  Trigonometry  free  with  erery  catalogue 

GILSON  SLIDE  RULE  CO.,  Niles,  Mich. 


HANDY 


THAT'S  THE  WORD  TO  DESCRIBE  THIS  NEW 
utility  chest — the  handiest,  sturdiest,  chest  for 
garage  or  borne  use,  for  auto- mechanics,  electricians, 
plumbers,  linemen.  Its  solid  oak  frame,  rigidly 
held  together  by  lock-cornered  Joints — twice  as 
strong  as  dove-talllng — Insures  tool  safety  against 
theft,  rust,  bangs,  knocks 
or  outdoor  weather.  Get 
the  details  about  this 
chest  and  the  other  18 
Union  slr.es  and  styles. 
Write  for  Catalog,  prloss 
and  name  of  nearest 
dealer  and  guarantee. 
If  no  dealer  near  you,  1 
write  for  special  offer. 
Union  Tool  Chest  Co., 
lite..  34  Mill  Street. 
Rochester.  New  York 


gMiwnn!ir;rii:^.r 1 

I  WEBSTER'S  NEW 
I  INTERNATIONAL 
DICTIONARY  ■ 
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Whatever  your  question;  —  be  it  the  pronunciation 
of  Bolshevist!;  the  spelling  of  a  puzzling  word: 


the  location  of  Zeebrugge,  the  meaning 
o  f  Highly .  ace .  tank,e  t  c . .  this  Supreme 
Authority  contains  an  accurate. finhT answer. 


G. «  C.  MERRIAM  CO.. SPRINGFIELD. MASS, 


Ijneapeci-f* 
'  men  pages  and      J  h 
FREE  POCKET  MAPS  I 

Per  E.  En,.  V-ADDRESS.. 


NAME. 
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Just  Published 


The  Everyday  Engineering  Handbooks 

v  v.   The  Experience  and  Knowledge  of  Experts  Condensed  and  Simplified 
for  the  Handy  Man  —  the  Mechanic  and  the  Radio  Experimenter 


ILLUSTRATED  BY  SPECIAL  DRAWINGS  AND  PHOTOGRAPHS 


Home  Mechanic's 

Workshop  Companion 


TELLS  HOW  TO  DO  MANY  USEFUL 
ELECTRICAL  AND  MECHANICAL  THINGS 
INCLUDING  NUMEROUS  SHOP  KINKS 

ANDREW  JACKSON  JR. 


(D 


EVERYDAY  ENGINEERING  SERIES 

_J»ORMAM_WLH  B  N  LEY..  PUBLISHING  .CO. 
X  WEST   43  TH.  STREET,  NEW  YORK 


Hints  And  tips 

for 

AUTOMOBILISTS 


MONEY  SWING  HINTS  <W  CART  AND  OPERATION 
ALSO  LOCATION  AND  REPAIR  OF  KOAD9IB  HOUBUS 


VICTOR  W  PAGE 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W  HENLEY  PUBLISHING  CO 
1   WEST   45  TH    STREET.  NEW  YORK 


HOW  10  MAKE  &  USE  A  SMALL 
CHEMICAL  LABORATORY 
/ — 


AN  INTRODUCTION  TO  THE  STUDY  OF 
INORGANIC  CHEMISTRY  TVTTH  DIRECTIONS 
ICR  TEE  OONSISUCnCW  OF  A  SHALL  LAIORATCCT 


RAYMOND  FRANCIS  YATES 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  -W.  HENLEY  PUBLISHING  CO. 
t  WEST   45  TH.  STREET.  NEW  YORK 


For  the  Handy  Man  in  the 
Home  or  Shop 

There  has  always  been  a  demand 
for  a  hand  book  of  mechanical  in- 
struction that  would  help  the  average 
everyday  man  to  do  the  many  small 
jobs  of  repair  work  that  are  found 
around  the  home  and  shop. 

This  treatise  includes  a  compilation 
of  useful  suggestions  that  cannot  fail 
to  interest  the  handy  man,  and  while 
it  is  not  intended  for  mechanical  ex- 
perts or  scientists,  it  will  prove  to  be 
a  veritable  store  of  information  for 
any  one  who  desires  to  rig  up  a  small 
shop  where  odd  jobs  can  be  carried 
on. 

The  subject  matter  is  divided  in 
five  parts  as  follows: 

Chapter  1 — The  Home  Workshop 
and  Its  Equipment.  Chapter  2 — 
Special  Tools  and  Shop  Expedients. 
Chapter  3 — Useful  Home  Appliances. 
Chapter  4— How  to  Do  Things  Elec- 
trical. Chapter  5  — Helpful  Recipes 
and  Formulae.  The  illustrations  are 
especially  clear  and  all  suggestions 
are  further  amplified  or  made  more 
easy  of  comprehension  by  hundreds 
of  thumb  nail  sketches  made  by  the 
author. 


For  the  Automobile  Owner 
or  Driver 

This  volume  is  replete  with  inter- 
esting facts  compiled  by  an  expert 
from  a  mass  of  information  furnished 
by  the  Service  Departments  of  lead- 
ing automobile  makers  on  operation, 
upkeep,  lubrication,  location  of 
troubles  and  simple  repairs  of  auto- 
mobile parts.  The  instructions  given 
are  concise  and  to  the  point  and  no 
information  that  will  help  in  the 
everyday  operation  of  automobiles  is 
omitted. 

The  book  is  ideal  for  the  busy  man 
or  woman  who  wants  to  know  about 
car  operation  and  upkeep  because  of 
the  economies  possible  when  an  auto- 
mobile is  intelligently  operated.  It 
contains  many  money  saving  hints 
and  a  brier  simple  exposition  of  loca- 
tion and  remedy  of  roadside  troubles 
apt  to  occur  under  ordinary  operat- 
ing conditions. 

The  permit  of  logical  presentation, 
the  subject  matter  is  divided  into  four 
chapters.  Chapter  1  deals  with  the 
Control  and  Operation;  Chapter  2, 
Systematic  Inspection  and  Lubrica- 
tion; Chapter  3,  Power  Plant  and 
Auxiliary  Groups;  Chapter  4,  Auto- 
mobile Care  and  Maintenance  Sug- 
gestions. 


For  the  Student  Chemist 
and  Experimenter 

The  treatise  covers  all  of  the  es- 
sentials of  elementary  chemistry.  The 
law  of  definite  proportions,  solutions, 
crystalloids,  colloids,  electrolysis,  etc., 
are  explained.  The  second  part  of 
the  book  is  devoted  to  chemical  and 
electro-chemical  experiments.  Only 
those  experiments  that  will  tend  to 
broaden  the  readers'  knowledge  of 
chemistry  in  general  have  been 
chosen. 

The  third  part  of  the  book  describes 
the  construction  and  fitting  out  of  the 
home  chemical  laboratory.  Direc- 
tions for  the  construction  of  the  many 
simple  pieces  of  chemical  apparatus 
are  given.  A  chemical  balance,  ring 
stand,  electric  furnace,  etc.,  are  de- 
scribed in  detail,  with  working  draw- 
ings. The  manipulation  of  chemical 
glassware  is  also  treated. 

This  book  gives  all  the  necessary 
information  for  a  well-grounded  un- 
derstanding of  chemistry.  It  will  not 
only  be  a  help,  but  an  inspiration  to 
study  further  into  this  fascinating 
realm  of  science. 


A  SPECIAL  OFFER  TO  READERS  OF 

ANY  ONE  OF  THE  ABOVE  VALUABLE  BOOKS  WILL  BE 
TRY  TO  SEND  US  FOUR  NEW  SUBSC  RIBERS— WITH  Y0 
Fill  Out  the  Special  Blank  on  Page  430  of  this  Issue.  Check  Off  the  Title  Desired  and  Mail  with  Your  Remittance  to 
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Should  be  in  Every  Practical  Man's  Library 

All  of  these  Books  are  written  in  Simple  Non-technical  Language  and 
contain  Information  of  Real  Value  on  Subjects  of  Timely  Interest 


RADIO  BOOKS  CONTAIN  MANY  WIRING  DIAGRAMS 


SOLDERING  &  BRAZING 


A  USEFUL  HANDBOOK  FOR  MECHANICS 
RAYMOND  FRANCIS  YATES 
® 

snmgf  engineering  series 

IflWim  II  W.  HIHLIT  PUBLISHING  CO 
1  WMT   43  TH.  ITRIIT.  NEW  YORK 


RADIO  HOOK  UPS 


A  BOOK  OF  IB]  MOST  ADVANCED  CIRCUITS 
OP  RECEIVERS  AMPLIFIERS  AJTO  TRANSKITTHB 
FOB  DAMPED  AND  UNDAMPED  WAVE  WORK: 

«r 

MB.  SLEEPER 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HKNLET  PUBLISHING  Ca 
«  WEST   41  TH.  NEW  YORK 


Design  daia  for  radio 
Transmitters  &  receivers 


SIMPLE  METHODS  TOR  DESIGNING  APEUtATVS 
ACCORDING  TO  ADVANCED  AM)  APPROVED  PRACTICE 

M  B  SLEEPER 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W  HENLEY  PUBLISHING  CO. 
t  WEST   4S  TH    STREET.  NIW  YORK 


For  the  Mechanic  and 
Model  Maker 

This  treatise  fives  all  the  necessary 
"kinks"  that  will  enable  one  to  ac- 
complish successful  soldering.  If  a 
mechanic  has  not  succeeded  in  his 
soldering,  this  book  may  tell  him  just 
what  he  needs  to  produce  good  work 
— something  that  he  may  heretofore 
have  forgotten. 

Hard  soldering,  for  some  reason, 
is  not  generally  known.  Hard  solder- 
ing, however,  is  very  important  and 
must  be  used  in  all  cases  where  soft 
solder  does  not  possess  sufficient 
strength.  Hard  soldering  and  solders 
are  thoroughly  covered  in  the  book. 
Nothing  has  been  omitted  that  will 
enable  the  mechanic  to  apply  hard 
solder  successfully. 

Brazing  and  all  of  its  important 
ramifications  are  treated  in  detail. 
Brazing,  like  hard  soldering,  is  a  pro- 
cess little  understood  by  many  me-' 
chanics.  The  book  "Soldering  and 
Brazing"  is  divided  in  five  parts  as 
follows:  Part  I— Soft  Soldering;  Part 
II— Hard  Soldering;  Part  III— Braz- 
ing; Part  IV — Heating  Devices;  Part 
V— Soldering  Notes. 


For  the  Radio  Experimenter 
and  Amateur 

In  this  book,  the  best  circuits  for 
different  instruments  and  various  pur- 
poses have  been  carefully  selected 
and  grouped  together.  The  result  is  a 
comprehensive  summary  of  radio  cir- 
cuits for  tuning  coils,  loose  couplers, 
capacity  coupling,  variometers  and 
other  equipment  for  receiving  long 
and  short  damped  and  undamped 
waves,  damped,  undamped  and  modu- 
lated wave  transmitters  using  buzzers, 
spark  coils,  transformers,  arcs  and 
vacuum  tubes,  telephone  transmitters, 
laboratory  oscillators,  vacuum  tube 
characteristic  measuring  circuits, 
wave-meters,  and  audibility  meters — 
in  short,  diagrams  for  every  purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  constructon  or 
operating  details.  Spaces  are  also 
provided  for  notes  on  the  results  ob- 
tained with  each  diagram.  This  ar- 
rangement, coupled  with  the  skillful 
selection  of  the  circuits,  makes  Radio 
Hook-ups  an  essential  to  every  radio 
experimenter  or  operator. 


For  the  Radio  Engineer 
and  Student 

Far  from  being  a  collection  of  for- 
mulas, Design  Data  takes  up  in  proper 
sequence  the  problems  encountered  in 
planning  all  types  of  receiving  sets 
for  short,  medium,  and  long  wave 
work,  and  spark  coil,  transformer,  and 
vacuum  tube  transmitters  operating 
in  200  meters. 

Where  formulas  are  difficult,  tables 
have  been  worked  out  so  that  values 
can  be  found  without  the  use  of 
mathematics.  The  few  formulas 
given  are  so  simple  that  any  school 
boy  can  solve  them.  The  subjects 
are  so  arranged  that,  having  decided 
upon  the  type  of  receiver  or  trans- 
mitter to  be  built,  the  reader  can 
locate  immediately  the  problems  and 
solutions  required. 

In  Design  Data,  radio  experiment- 
ers are  given  such  information,  read- 
ily accessible,  as  to  make  it  possible 
for  them  to  have  modern  and  highly 
efficient  equipment  and  to  get  the 
best  possible  results  from  the  instru- 
ments they  make  or  buy. 
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To  the  Man  with  an  Idea 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  _  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
various  arts,  frequently  enable  me  to 
accurately  adviae  clients  aa  to  prob- 
able patentability  before  they  so  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request    Write  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Wuhfafton,  D.  C 


Competent  Patent  Service 

By  a  Former  Examining;  Official  of  the  U.  S. 
Patent  Office 

NORMAN  T.  WHITAKER 

Lawymr  and  Engin—r 

580  Wbitaker  Bldf .  Washington,  D.  C. 

Branch  Office,  87  Nassau  St.,  New  York  City 
INQUIRIES  INVITED 


PATENTS 

RECORP  roar  lorsntioa.  before  filing  application,  by 
oaloimr  form  "FIXING  THE  ESSENTIAL  DATES  OF 
INVEN  riON, "  wot  apon  request  with  fall  information. 
Prompt,  personal  services  br  as  stterner-st-uw  hsvina* 


xperl   

_.Kpisuburnb. 

821  HeOIII  Bids..  Washington.  D.  C. 


Professional  Assistance 
and  Consultation 

We  solicit  the  patronage  of  inventors 
and  will  give  prompt,  confidential 
service  in  the  perfection  of  ideas. 
Complete  drawings  and  plans  pre- 
pared. Specialists  in  steam  and  gas 
engine  appliances. 

Correspondence  Invited. 

Let  Us  Know  Your  Problem 

Bell  &  Hoyt 

1731  Broadway,        New  York.  N.  Y. 


UmakeM 


Outfit  No-  8  Include.  io 
good  tools,  de- 
signs. 3  ply  wood,  hardware, 
mechanical  parts  and  every- 
thing to  make  a  $30  Toy  Cir- 
cuit net  Including  Animal  Wagon  and  Circus  Wagon  each 
drawn  by  two  large  Jointed  animals  with  Clown  Blders. 
19  Wild  and  Domes Uo  Animals,  kicking  and  Jumping 
Donkeys  with  rtde-rs  and  other  Circus  Things.  This  set 
is  a  red  hot  Money  Maker  and  several  people  can  work 
with  UmakeM  No.  8  at  the  same  time.  Fine  for  families, 
toy  clubs  and  schools.  Send  $10  for  this  set.  Dealers 
buy  Christmas  toys  cow. 

W.  R.  PRICE,  Inc.,  Dept.  17.  UmakeM  Bids-.  127  Sttl  Ave.,  N.Y. 


Small  Steam  Engines  & 
Boilers.  Gas  &  Gasoline  En- 
gines   %    H.P.    and  Up. 
Tanks,  Pumps,  Model  Mak- 
ers' Supplies.    Get  our  big 
Catalogue,    sent  Postpaid 
i  for  1 5c  (coin  preferred)  or 
I  Sumps.      Refunded  first 
order.    192  Pages,  over  200 
illustrations. 
MODI-RN  ENGINE  4  SUPPLY  CO. 
364  Monadnock  Bldg.,  Chicago,  I1L 


COAL  GAS  FOR  TESTING  EN- 
GINES 

A PROMINENT  automobile  maker 
uses  city  gas  for  testing  and  "run- 
nining-in"  engines  in  its  testing  depart- 
ment. The  company  had  constructed  a 
special  mixer  which  fits  the  inlet  mani- 
fold and  takes  the  place  of  the  carbure- 
tor. This  is  shown  herewith  and  will 
prove  of  value  to  any  of  our  readers 
who  contemplate  using  an  automobile 
type  engine  for  stationary  power-plant 
purposes.  The  housing  is  a  cast  iron 
cylinder  having  a  threaded  boss  on  one 
side  for  attaching  to  the  gas  supply  at 
A.  Level  with  the  gas  inlet  are  two  air 
ports,  BB.  Threaded  into  the  bottom 
of  the  housing  is  a  plug,  the  object  of 
which  is  to  rotate  a  sleeve  immediately 
above  it  around  in  one  direction  or  the 
other  as  may  be  required  for  the  adjust- 
ment; this  sleeve  is  connected  to  the 
threaded  plug  by  two  sliding  keys  (not 
shown  in  drawing). 


Device  for  using  coal  gas  for  running 
gasoline  motor 

Running  through  the  plug  is  a  rod 
threaded  at  the  upper  end  which  per- 
mits of  the  sleeve  being  raised  and  low- 
ered as  may  be  required  but  which  will 
not  rotate  it  on  account  of  the  sliding 
keys  that  move  up  and  down  in  corre- 
sponding slots  in  the  plug;  the  plug  is 
locked  in  position  by  the  screw  C. 
When  setting  the  mixer  in  testing  an 
engine,  the  sleeve  is  first  rotated  by  the 
plug  to  obtain  the  correct  proportion  of 
gas  and  air,  usually  to  a  position  as 
shown  in  section  AA.  Note  that  the  gas 
supply  is  considerably  smaller  than  the 
amount  of  air  allowed.  When  this  ad- 
justment is  made  the  plug  is  locked  by 
screw  C.  Then  the  speed  of  the  motor 
can  be  regulated  by  raising  or  lowering 
the  sleeve  with  the  threaded  rod  run- 
ning through  the  plug.  This  makes  a 
very  simple  and  inexpensive  device 
which  is  entirely  satisfactory.  Besides 
saving  on  the  cost  of  fuel,  it  does  away 
with  the  fire-risk  incidental  to  using 
gasoline  in  interior  installations. 

The  gas  supply  can  be  regulated  by 
any  form  of  shut-off  valve  and  a  rubber 
gas  bag  can  be  used  to  equalize  the 
pressure.  These  bags  look  like  a  hot- 
water  bottle  but  have  an  inlet  at  one 
end  and  an  outlet  at  the  other. 

Digitized 


Genuine  Armstrong 
Stocks  and  Dies 


{•ARMSTRoa/c 


Great  care  should  be  exercised  in 
the  selection  of  stocks  sad  dies. 
Work  of  quality  demands  quality 
tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  quality  tools.  Made  of  fee 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de- 
pendable and  accurate  tools  of 
constant  serrioe. 

Send  direct  to  us  If  your  dealer 
cannot  supply  you. 

Dtmrittlm  CsSsIsi  —  tttmut 

The  Armstrong  Manafadarinf  Co. 

aasrtTCaJSSSa. 


PREVENT 
Pot  the 
where  h 


WASTE 
Grease 
is  Needed 


THE  BRIDGEPORT 
Center   Thread   Grease  Cup 

This  cap  will  squirt  more  grease  than  any 
cap  of  the  same  sue  made. 
Equip  your  machine,  auto  or  boat  with  this 
new  type  of  grease  cap,  one  that  does  not 
leak,  that  cannot  be  cross-threaded  and  that 
forces  the  grease  to  the  hearing  points. 
The  cleanest  Grease  Cap  made. 

Senaf  for  Clmtlmr  mnd  Priam  LUt 

THE  GARRISON  COMPANY 

348  George  St       Bridgeport,  Con*. 


FOR  THE  PRACTICAL  ELECTRICIAN 

Wiring  a  House 

By  HnamBT  Piatt.  Shows  a  henes  already 
built;  tails  just  how  to  start  about  wiring 
it;  where  to  begin;  what  wire  to  use;  htm 
to  run  It  according  to  iasursnoe  rules:  la 
fact,  just  the  information  you  need.  Bires- 
tioas  apply  equally  to  a  shop.  Fourth 
edition.  Prise,  U  cants 

Electric  Bella 

By  It  B.  Sum*.    A  complete  treaties 


for  the  prastiaal  worker  in  installing,  epe 
sting  and  testing  boll  oireulta,  burglar 
llanos,  thermostats  and  other  apparatus 
used  with  electric  bells.  Both  the  electri- 
cian and  the  sacperisasnter  win  tad  in  this 
aterial  which  is  assoatUI  in 
124  pages.  Fully  Ulaserated. 
 Prico.es  eants 

NORMAN  W.  HENLEY  PUBLISHING  CO. 

I  Wssl  45th  Street,  Nsw  Tom 
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New  Foreign  Auto  Body  Designs 


TWO  very  interesting  types  of  motor 
car  bodies  are  shown  herewith,  that 
at  A  being  a  touring  body  having  a 
special  compartment  built  around  the 
rear  seat  in  which  the  top  is  stored 
when  it  is  not  in  use.  The  covers  pro- 
vided are  easily  removed  when  it  is 
desired  to  raise  the  top.  A  new  light 
metal  body  is  shown  at  B.  In  this,  air- 
craft construction  principles  are  incor- 
porated, notably  in  the  arrangement  of 
the  tubular  metal  framing  and  the  use 


of  tension  brace  wires  fitted  with  spoke 
nipple  ends  to  lend  rigidity  to  the  struc- 
ture. The  exterior  panelling  is  of 
metal,  as  are  the  floor  boards  and  run- 
ning boards.  The  cushions  and  leather 
door  covers  are  made  up  of  separate 
units  which  can  be  easily  attached  to 
the  framework  and  which  can  be  re- 
moved very  easily  when  it  is  desired  to 
clean  these  members  or  the  body  in- 
terior. It  is  stated  that  this  construc- 
tion makes  a  very  strong  and  light 
body  for  motor  cars.  . 


Cover  for  Top  Storage 
Compartment 


Tubular  framework-! 


Attachable  Door  Cover 


'\  Detachable  ■ 
Seat  Cushion 


Interesting  new  foreign  automobile  body  designs 


COMPRESSED  AIR  AS  A  FIRE 
SCREEN 

A  German  technical  paper  treats  of 
methods  employed  for  screening  fur- 
naces. Workers  who  have  frequently 
examined  what  is  going  on  in  the  in- 
tensely heated  and  glowing  masses  suf- 
fer much  from  the  heat  radiated  and 
various  devices  have  been  tried  for  re- 
lief. Hollow,  water  cooled  furnace 
doors  afford  protection  only  when 
closed.  Devices  have  been  installed  for 
drawing  off  the  hot  air  in  front  of  fur- 
naces by  centrifugal  exhausters,  the 


objection  to  these  being  that  the  workers 
are  subjected  to  too  great  and  sudden 
changes  of  temperature.  The  most  ef- 
fective arrangement  is  to  fix  imme- 
diately behind  the  furnace  door  a  nar- 
row, oblong  nozzle  through  which  cold 
air  is  blown  upward,  thus  interposing 
a  screen  of  relatively  cool  air  between 
door  and  furnace.  This  arrangement 
is  to  give  adequate  protection  to  the 
worker,  and  has  the  incidental  advan- 
tage that  when  the  doors  of  the  furnace 
are  opened  the  escape  of  flame  is 
checked  and  the  furnace  interior  tem- 
perature is  maintained  more  constant. 


BWS 


Learn  Drafting 

Employers  everywhere  are  looking  (or  skilled 
draftsmen.  They  are  offering  good  salaries  to 
atari  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  In  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  yon  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 
 —  —  ti»  out  Heat  — — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6  0  7  3-B  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  tna 
position,  or  In  the  subject,  btjort  which  I  mark  X. 

■ECHlNN  II,  DRAFTING 

■tftVUIIIBll  DRAFTING 
SHIP  DRAFTING 

u.El  tkihl  mum v; 
irchitectcral  drafting 
sheet  metal  drafting 

BOILERMAKER  HKlHIMi 
BRIDGE  DRAFTING 
ml  MINK  DESIGN 
KLECTR1CAL  t.MilHIK 
Electric  Llrbllot  sad  H.U.aji 
Electric  Wiring 
Telegraph  Engineer 
_  Telephone  Work 

XEt  IIA.MCAL  ENGINEER 
Machine  Shop  Practice 
Gas  Engine  Operating 
OITIL  ENGINEER 
^Surveying  and  Mapping 
"  STATIONARY  ENGINEER 
Marine  Engineer 
ARCHITECT 

Contractor  and  Builder 
Concrete  Builder 
Structural  Engineer 

I IIEXI9T 


SALE 

ADVERTISING 
Show  Card  Writer 
Sign  Painter 
ILLCSTRATINS 
Cartooning 

BISINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Trptat 
Cert.  Public  Accountant 
TRAFFIC  MANAGER 
Railway  Accountant 
GOOD  ENGLISH 
Teacher 

Cewmon  Sehooi  bnbjeala 
Mathematfca 
CIVIL  SERVICE 
Railway  Mail  Clerk 
AUTOMOBILE  OPERAI'U 
Auto  Repairing 
PLUMBING  A  Ml  HEATING. 
TezUle  Overaeeror  Napt. 

aNerLtatiea  ■□Spaa 
iGRIClLTCRP.IH  Tr 
PealU-TRalalaaltllt. 


Occupation. 


and  No.. 
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HB  battery  Charging 

PAYS  BIG  PROFITS 


Y»u  Can  Make  $100  t»  $100  Clsar  Extra  Praflt 
Each  Metim—  This  HB  500  wall  outfit  recharge. 
1  to  8  6-rolt  batteries  at  onoe  for  10c  to  150  each.  I 
Owner  pays  750  to  11.50.    Figure  those  profltsi 
You  can  build  a  big.  profitable  business  la  i 
tery   charging-     No   mechanical  knowledge 
Quired.      Small  Investment — lone. 
BIO  PROFITS. 

Small  Cash  Payment  Puts  This 

HB  Outfit  in  Your  Shop 

Balance  on  easy  monthly  terms. 

Profits  easily  carry  payments.  No 

burnouts,  no  expensive  renewals — 

steady,   dependable  service,  with 
BIO   PROFITS.  Absolute 
Mods  y-Bsck  Guarantee. 
Tear  out  this  ad  and  mall 
TODAY  for  Information. 

HOBART  BROTHERS  COMPANY 


Please  mention  Everyday  Engineering  Magazine 


SUING  magazine 
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This  is  not  a  Real  Machine  but  a 
Wading   River  4-Foot  Scale  Model  NC-4 


With  a  Wading  Hirer 
outtt,  7«u,  too,  can 
buiM  this  perfect  ex- 
hibition end  experi- 
mental model.  It  la 
equipped  with  eoraplete 
Lib- 


erty Engines,  Parafen 
Propellers— every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  la  easy  to  build  with 
Wading   Hirer  parte. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 
Tou  can  make  it  from  our  complete  unassembled  outfits.    What  this  builder  says  stands  good 


aU 


who  build  this  perfect  model. 


success  with  my  Nleuport  Blpla 
E.   Waterhouse,   821    W.   Mo.  St.. 


Feb 


9,  1919. 
It  has  flown 
El  Paso,  Texas. 


Have   had  fine 
1S1  (ant. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 
This  set  Includes  the  Nleuport  monoplane,  Blerlot,  Curtiss  Hydroplane,  Antlonette,  Langley 
Tandem  German  Taube.  Deperdusln,  Wright  biplane.  White  Racer,  White  Flyer,  and  Champion 
Racer  Bend  Be  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtiss  J.N  4-1!, 
BPa'd  Scout.  De  Haviland  4,  Capronl  Biplane.  Handley  Page.  Sopwlth  Trlplane  and  others. 


672-D 


WADING  RIVER  MANUFACTURING  CO. 

Brooklyn,  N.  Y. 


Send  for  This  Book 
of  Model  Aeroplanes  ] 

Tails  bow  Ton  ean  build  and  «j  aoeurau,  n- 
duesd-soale  Models  of  real  Aeroplanes:  M 
HAVILLAND  Battle  Plans.  NC-i  and  stnssa. 
Tot  can  build  one  easUj.  Bend  lOe  la  •tasaps 
NOW  and  eat  this  48-pea»  boo*. 
Plaae  far  Made!  Aereelaees-NC-' 

B«o:  D»  HAVILLAND  Battl 
Plana    Curtlse   Military  Traotor 


riini,     \.m  libo    mitm,     -  ■  —  , 

Blsrlot  Mononlsns.  Nlsuport  Mono- 
plane. Taube  Monoplsn*.  S5o  ssoh; 
Cecil  Peoli  Champion  Bseer,  15e. 
Bend  for  Plans  or  Book  Today. 
IDEAL  AIRPLANE  * 
SUPPLY  COMPANY 
M.klni  MoJelAmpUrn  Stnct  1911 
Car.  W.  Heestea  *  Wes.lsf  S- 


""•Mi 


/// 


Glide 
"0"  Plane 

Learn  the  principles  of 
Aviation  by  flying  our 
famous  Glide  "O"  Plane, 
shipped  complete  ready 
to  assemble  and  fly  with 
illustrated  flying  instruc- 
tions. PRICE  55  Cents 
POSTPAID  IN  U.S.A. 

Illustrated  instructions  from 
which  you  may  carve  an  ac- 
curate propeller  complete  with 
a  sample  propeller  blank.  30 
Cents  POSTPAID  IN  U.S.A. 

Both  the  above  postpaid  in  U.  S. 
A.  75  Cents.  Send  for  our  cat- 
alogue   D4.    It  is  free. 

HEC  Aeroplane  Co. 

345  East  49th  St.,  New  York  City 


AVIATION  rprr 
Information  «  litL 


no  and  address  for  fun  Information 
regarding'  the  Aviation  and  Airplane  business.  Find 
out  about  the  many  great  opportunities  now  open  and 
how  wa  prepare  you  at  home,  during  spare  time,  to 
qualify.  Our  new  book  "Opportunities  In  the  Airplan* 
Industry"  also  sent  free  If  you  answer  at  one*. 

AMERICAN  SCHOOL  OF  AVIATION 
Dept.  74*3    431  »■  Datfborn »t-  CHICAGO 

I- 

■4  oen 

be  made  oompleta  ready  u> 
fly  from  UmakaM  No.  17 
(prlca  $3.00),  whioh  lnalud.es 
blueprints,  wood,  metals,  rubber  and  spatial  toots  neces- 
sary. 8«nd  for  this  set  qui  ok  and  Make  Mod  ay  Making 
UmakeM  Flying  Airplanes  for  sale.  Bnomus  demand. 
Profits  big.  Completed  Plane  sells  at  $10  and  oan  be 
made  In  6  hours  from  UmakeM  No.  17  Set-  Ask  about 
our  40  other  UmakeM  set*  for  making  Airplane*.  Toys, 
Novelties,  Work  Benches  and  praotleal  Screw  Cutting  and 
Milling  Lathes. 

W.  R.  PRICE,  Inc.,  Dept  17.  UmakeM  Bldg..  127  StU  Ave.,  N.V 


UmakeM 


Airplane. 


MODEL  ENGINE  CASTINGS 

For  engines  described  In  previous  numbers  of 
"Everyday  Engineering."  Castings  made  In 
Bronze  or  "Durante."  Model  water  pumps 
also  supplied. 

J.  E.  CARRINGTON 
49  So.  Clinton  St.  East  Orange,  N.  J. 





i\  iviAUMZ-iiNr-:  DEVOTED 
TO  AMATEUR  WIRELESS 


IQrgan:  AmtritanRa3hRtlayl,easuc  | 

ie>  Deveiopmenls,  Vacuum  T 

Regenerative  ReccrvmR,  Loop' Aerials;  ■ 

Relaying.  Operating  Department  Work  m 

ell  A.  R.  R.  L.  Ne»vi;  Humorous  Sturies  ■ 
by  The  Old  Mar.    All  tlieoe  and  many. 

uv-'uded  in  QST.  ■ 


more  are 
'  Regular 


TRIAL 


sr  ye 


DOLLAR  BtLL  • 


RETURN  COUPON 
American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $  I ;  please  enter  my  trial  subscrip- 
tion to  QST  for  9  months. 

Name  


Address_ 


COLLAPSIBLE  FLOATS 

A DESCRIPTION  of  collapsible 
floats  has  appeared  in  a  recent 
issue  of  L'Aerophile,  this  detailing  an- 
other interesting  war  development 
which  the  censor  kept  secret.  Two  or 
more  floats  of  rubberized  fabric  are 
rolled  up  and  stowed  at  any  convenient 
place  under  the  wings  or  fuselage,  and 
these  can  be  filled  by  means  of  a  com- 
pressed air  apparatus  in  thirty  seconds. 
The  number  of  compressed  air  contain- 
ers required  is  reduced  by  the  addition 
of  an  injector  which  draws  in  external 
air  to  assist  in  the  inflation  process. 

The  wheels  of  the  chassis  may  be 
dropped  off  before  alighting  on  the  sea, 
but  it  would  seem  unnecessary  to  do 
this  if  the  air  bags  were  properly  placed 
and  proportioned.  In  addition  a  hydro- 
vane  is  fitted  to  the  chassis  to  prevent 
too  great  a  shock  to  the  inflated  floats 
when  they  strike  the  water. 

These  air-bag  floats  may  have  con- 
siderable value  for  ship  airplanes,  al- 
lowing land  machines  to  be  used  in  lieu 
of  seaplanes,  which  of  course  are  much 
less  speedy  for  the  same  power.  They 
may  also  prove  useful  in  commercial 
single-engine  land  machines  flying  over 
country  with  large  stretches  of  water, 
as  they  will  permit  of  emergency  land- 
ings in  case  the  motor  fails  without 
serious  damage  to  either  airplane  or 
pilot.   

VARIABLE  PITCH  PROPELLERS 

LATE  experiments  with  the  variable 
-/pitch  propeller  indicate  that  it  of- 
fers practical  possibilities  both  in  this 
country  and  Europe.  Such  mechanism 
will  always  be  viewed  with  a  justified 
prejudice  by  the  aeronautical  engineer 
as  well  as  the  flier,  who  dread  the  in- 
troduction of  any  additional  mechanism 
to  the  airplane,  no  matter  how  simple  it 
may  appear  to  be. 

It  is  interesting  to  note  that  French 
engineers  are  considering  another  solu- 
tion of  the  variable  pitch  propeller.  A 
foreign  designer  proposes  to  have  two 
two-bladed  airscrews,  one  for  taking  off 
and  climbing  to  5,000  yards  and  the 
other  for  use  at  higher  altitudes.  The 
altitude  screw  will  be  free  during  the 
first  part  of  the  climb  and  be  brought 
into  service  only  as  needed  by  a  special 
clutch,  thus  converting  the  two-bladed 
screw  into  a  four-bladed  one  at  will. 
What  will  be  done  with  the  idle  screw 
while  climbing  or  at  low  altitudes  so  it 
will  not  increase  the  parasitic  resistance 
or  complicate  matters  must  be  guessed 
at  until  more  details  are  available. 


Photographers  use  spring  clothespins  to 
suspend  their  films  and  prints  with  when 
drying.  An  ingenious  proposal  is  to  make 
a  sort  of  replica  of  such  clothespins  out  of 
a  couple  of  pieces  of  cork  and  a  rubber  band, 
avoiding  the  use  of  any  metal.  Prints  or 
films  can  be  held  by  this  and  put  into  a 
rather  deep  bath  for  washing.  The  cork  will 
keep  them  floating  near  the  surface  in  the 
best  possible  position  for  quick  washing,  and 
the  operation  is  considerably  expedited. 
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The  Greatest  Book 

Ever  Offered  to  the  PoUic 

Henley's  Twentieth  Century  Book  of 

RECIPES,  FORMULAS 
AND  PROCESSES 


Hoc*  of  —3 


10.000 


Trad*  SacraU 
Practical  Radpaa 
Chemical  PronMn 
Scientific  Formula 

HOW  TO  MAKE  EVERYTHING 

FOR  THE  HOME,  THE  FACTORY  AND 
THE  WORKSHOP. 

Antiseptics,  Waterproofing,  Lubricants, 
Rust  Preventatives,  Dyes,  Filters, 
Cleaning  Preparations,  Enameling, 
Beverages,  Inks,  Adhesive,  Polishes, 
Disinfectants,  Flavorings,  Cosmetics, 
Ceramics,  etc,  etc.;  how  to  make  fly 
paper;  to  color  flowers  artificially;  to 
estimate  weight  of  ice  by  measure- 
ment; to  make  materials  fireproof; 
to  work  with  metals  —  aluminum, 
brass,  etc.;  to  make  anything  and 
everything,  from  A  to  Z. 

THIS  IS  THE  BOOK 

every  one  who  seeks  PRACTICAL, 
ACCURATE  KNOWLEDGE  and 
guidance  in  his  everyday  work 
MUST  HAVE  at  his  command. 

It  is  a  money-maker  and  a  money- 
saver;  it  appeals  to  the  young  as 
well  as  to  the  old.  Great  business 
enterprises  owe  their  success  to  the 
manufacture  or  sale  of  simple  inven- 
tions or  compounds,  usually  the  result 
of  an  experiment  at  home.  One 
woman  writes:  "I  am  supporting  my- 
self and  two  small  children  from  the 
sale  of  toilet  articles  I  put  up  by  fol- 
lowing directions  in  your  book." 
Profit  by  the  knowledge  that  has 
made  others  successful.  GET  THIS 
BOOK  TODAY. 

Price  $4.50 

Delitered  to  any  address 

Send  for  our  catalogue  of  practical  books 
Including  a  description  of  above  book. 

THE  NORMAN  W.  HENLEY 
PUBLISHING  COMPANY 
2  West  45th  St.,    New  York,  N.Y. 


Book  Review 

AIRPLANE  DESIGN  AND  CONSTRUC- 
TION, by  Ottorino  Pomilio.  Published 
by  the  McGraw-Hill  Book  Co.,  New  York. 
400  pages,  6  x  9  in.;  248  illustrations. 

Pomilio  is  a  name  well  known  in 
the  aircraft  industry,  as  the  Pomilio 
Bros,  developed  an  aircraft  plant  in 
Italy,  which  later  was  taken  over  by 
the  Ansaldo  interests  after  which  they 
came  to  this  country  and  organized  the 
Pomilio  Bros.  Corporation.  Previous  to 
the  signing  of  the  Armistice,  this  firm 
completed  a  number  of  different  air- 
craft models  which  were  submitted  to 
the  Government  for  tests. 

With  a  complete  experience  in  the 
design  and  construction  of  airplanes, 
the  author  is  well  qualified  to  write  on 
the  subject.  His  book  is  a  text  of  real 
engineering  value  dealing  with  the  sub- 
ject in  an  analytical  way.  The  entire 
subject  is  treated  in  a  complete  and 
systematic  manner.  The  author  enu- 
merates and  defines  the  functions  of 
each  of  the  principal  parts  of  an  air- 
plane, and  considers  the  general  laws 
of  aerodynamics.  In  subsequent  chap- 
ters, he  gives  a  detailed  treatment  of  the 
individual  parts  and  a  discussion  of 
the  laws  of  flying.  The  engine  is  dealt 
with  only  from  the  airplane  designer's 
point  of  view,  and  its  design  is  not  dis- 
cussed. 

The  text  is  divided  into  four  parts, 
as  follows:  Part  1,  Structure  of  the 
Airplane;  Part  2,  Elements  of  Aero- 
dynamics; Part  3,  Problems  of  Effi- 
ciency; and  Part  4,  Design  of  the  Air- 
plane. While  considerable  use  is  nat- 
urally made  of  mathematics,  all  of  it 
is  quite  simple,  and  there  seems  to  be 
no  unnecessary  mathematical  treatment 
such  as  many  engineering  writers  use 
for  embellishment.  There  is  much 
tabular  material  in  the  volume,  relating 
to  the  properties  of  materials  and  other 
matters.  The  calculations  are  illus- 
trated by  examples  of  airplane  design 
carefully  worked  out.  English  weights 
and  measures  are  used  instead  of  the 
usual  metric  system  found  in  books  of 
a  foreign  flavor.  It  is  an  authoritative 
and  well  written  treatise  that  can  be 
included  in  the  library  of  anyone  in- 
terested in  the  engineering  side  of  aero- 
nautics. 


Radium  gun  sights  (or  use  in  «night  work 
have  been  extensively  made.  They  are  so 
mounted  on  the  gun  that  they  can  be  pressed 
down  out  of  the  way  in  daytime.  A  glass 
tube  one  centimeter  long  and  a  little  over 
a  millimeter  in  diameter  contains  the  lu- 
minous compound,  a  mixture  of  the  radium 
salt  with  zinc  sulphide.  0.4  milligram  of 
radium  bromide  is  used  for  a  gram  of  the 
zinc  salt.  The  latter,  it  is  stated,  must  be 
impure,  although  the  nature  of  the  impurity 
is  not  known.  For  the  tubes  soda  glass 
proved  to  be  the  best,  as  it  turned  only 
amethyst  in  time,  while  potash  glass  turned 
brownish. 


What  Would  It 
Mean  to  You  to 
Have  Muscles 
Like  These? 

It  would  mean  tremendous  strength,  putting 
jou  In  a  class  above  your  fellows.  It  would 
mean  that  you  could  outdo  them  In  feats  of 
strength  and  be  a  leader  of  men.  It  would 
mean  a  strong  personality  because  of  your 
commanding  appearance,  thereby  assuring  you 
of  success  In  both  the  business  and  social 
world.  It  would  mean  added  lung  power,  un- 
limited vitality  and  perfect  health;  removing 
all  fears  of  constipation.  Indigestion,  etc.. 
which  undermine  the  average  man  and  i 
him  old  long  before  his  time. 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 

All  These  Things  Are  Yours 

I  absolutely  guarantee  to  do  all  this  and 
more  for  you.  I  have  found  the  short  cut  to 
physical  perfection  and  applied  It  on  my  own 
body,  proving  Its  results.  I  have  personally 
trained  many  of  the  world's  strongest  men  by 
this  same  method.  Why  waste  your  time  and 
money  with  old-time  worthless  methods?  If 
you  are  desirous  of  being  a  real  robust  man, 
follow  the  path  of  those  who  have  already 
made  a  success.  Come  now,  get  busy,  for 
every  day  counts. 

Send  for  MY  NEWTBOOK 

"Muscular  Development" 

It  tells  the  secret.  Handsomely  Illustrated 
with  25  full-page  photographs  of  myself  and 
some  of  the  world's  best  athletes  whom  I  have 
trained.  Also  contains  full  particulars  of 
my  splendid  offer  to  you.  The  valuable  book 
and  special  offer  will  be  sent  on  receipt  of  only 
10c.  sumps  or  coin,  to  cover  cost  of  wrapping 
and  mailing. 

Don't  miss  this  opportunity.  Sit  right  down 
now  and  fill  In  the  coupon.  The  sooner  you 
get  started  on  the  road  to  health  the  easier 
it  will  be  to  reach  perfect  manhood.  Don't 
drag  along  one  day  longer — mail  the  coupon 
to-day. 

EARLE  E.  LIEDERMAN 

Dept.  707,       203   Broadway,       New  York 

EARLE  E.  LIEDERMAN. 
"Dept.  707,  203  Broadway,  N.  Y.  City. 

Dear  Sir: — I  enclose  herewith  10c  for  which 
you  are  to  send  me  without  any  obligation  on 
my  part  whatever,  a  copy  of  your  latest  book 
"Muscular  Development."  (Please  write  or 
print  plainly.) 

Name   

Address   

City   State   


Please  mention  Everyday  Engineering  Magazine 

Digitized  by  LjOOg  IC 


12 


Everyday  Engineering  Magazine  for  March 


NEW  MOTORS 

FACTORY  GUARANTEED  -  ALL  SIZES  -  IN  ORIGINAL  BOXES  J 

Your  Opportunity 


Ti  >u|i  Nt»  Gujrinlttd  Electrical 
Apiiutui  si  Slindud  Manulacturt. 


110  MO  nta,  A.  C.  00  cycle. 
1900  R.  P.  M  t>itb  pulley 

1/4  L"iKftS£  $24-50 
ViiyKMtt  $38-50 
$46-50 


Ill-til  seta,  n- 


1K"1"SWJ^  $67-50 

i &hul  $io8-5o 

IJMWS.  $124-50 
5  iM'SW.  $164-50 


Suitable  for  .11  lighting 
Battery  Charging 
and  Power  Rn|iijrrm«til«. 

$16.50 

IS  rHKIIr.)  $21.00 

$24.50 
hi*,!  i«p  $24.50 
Mtctr, » $38.50 

1'lrslH.Iiril  $38.50 
41  ..II.  H. m,  $58.50 

III. .Hi.  it  ..p.  $58. 50 

tniSSS  $85.00 


I!  and  3  pha*.  A  C.  t«Ov. 
Mr.  I7JORPM.  complete 
with  base  nod  pulley. 

Vinr.  .  $42-50 

in. p.  .  $59.50 

nr.  •  $72-50 

i  h  p.  .  $84.50 

•if.  $102-50 

■mi; 


Battery  Charting  Outfits 

To  operate  on  A.  C.  60  cycle.  Mngk*  pttatw 
voltage  ii  ipecifM 

m«ak.  1  e.  M  ■tit  M  sssn.  $4Q.OO 


lllnllLAC.IUs 


I  H.  r  Urt 

KSg"  $36-50 


$68-50 
tt&tttt-  $75-00 

HI..IU.A.C  )M..n.  H..IIL  $gg.oo 

$85-00 
$110-oo 
$125-00 


m-ni 

H 


III  •■in  «C.  IIS  .in 
«*itk««l  rmtsBstsrl 

111  ••in.  «  C  .  SM  ..in. 


WRITE  F0»  CtTlLOD.    BBROfllN:  IN  MOTOR!  UNO  OErlERJIOM 


11  SPECIA 
/4  H.P.'a'eT. 

/  tP.  17M  UPM. 


MONEY  BACK 


SHIPPING  TERMS:  StttM  d'lll  witi  Ball  »f  Uaiai  HUcM  kt  IralfiL 


MANUFACTURERS'  DISTRIBUTER 


CHAS.  H.  JOHNSTON,  Box  10,  West  Fnd.  Pittsburgh,  Pi. 


GUARANTEE 
iaaatil  raavirH  on  all  ordm  liraoe*  C.  0.  D.  br  Eiarnn 


SHIP  BY  TRUCK 

Motor  Cartage. 

One  to  Five-ton  Trucks. 

Hauls  made  to  any  point  in 
United  States  and  Canada. 

Rates  by  hour,  day  or  contract. 

W.  H.  SQUIRES 
1561  Woodward  Avenue 
Detroit,  Mich. 


A  Necessity  for 

Every  Shop 

"The  Samson  No.  3  Bench  Punch,"  with  a  power- 
ful leverage  of  24  to  1.  la  Intended  for  work  be- 
yond   the   oapaclty   of   the    "Sermon  Ham 
Puncfiea."  and  win  punch  holea  from  U 
to  %  In.  in  soft  metal  up  to  12  Game. 
Extra  seta  punchea  and  dies  atze  H.  8/16. 
14.  5/16.  and  %  to.  easily  Inserted 
and  removed,   (maximum  punching 
capacity  3/16  In.  through  12  gauge 
soft  metal. ) 


Equipped 
with  3-16- 
inch  Punch 
and  Die  un- 
less Otherwise  Specified.,*  O.B.  Factory 

Catalog  of  Comvlett  Lino  Sent  on  Reqveat. 

The  Machine  Appliance  Corporation 

351  Jay  Street,  Dept.  Eng.  BROOKLYN,  N.Y. 


NEW  PLUGS  FOR  OLD 

Your  used  Spark  Plugs  made 
new  by  our  process. 

We  clean  and  repair  any 
Spark  Plug. 

AGENTS  wanted. 

SPARK  PLUG  SERVICE  CO. 

6  Hendrie  Ave. 
Detroit,  Mich. 


CHEMIST  AMAZING  DISCOVERY 
"MOTOROL" 
ONE  DOLLAR  25  to  40%  more  miles  per  gal. 
POSTPAID  25  to  35%  more  power. 

Agents  wanted.    Starts  your  engine  on  a 
cold  day  instantly. 
Eliminates  Carbon  Deposits, 
less  wear  and  tear  on  motor. 
AUTO  PRODUCTS  CO. 
Dept.  66  468  West  145th  St.,  N.  Y. 


REWINDING  A.  C.  MOTORS 

And  all  methods  for  connecting  and  reconnecting  are 
clearly  shown  in  the  ELECTRICAL  WORKERS 
FRIEND.  66  diagrams  with  detailed  explanations 
solving  every  rewinding  and  reconnecting  problem. 
Electricians  and  Experimenters  will  find  this  book 
exactly  what  the  name  Implies  "The  Electrical 
Workers  Friend."  Price  $4.00  Cash  with  order  or 
(C.O.D.— U.S.A.  only). 

HENRY  F.  BOSSHART 
P.  0.  Box  68  Homewood  Sta.        Plthburgh,  Penna. 


EVERYDAY  ENGINEERING  MAGAZINE 
Is  Now  20  Cents  Per  Copy 
SUBSCRIBE  AND  SAVE  MONEY 


$210  Profit  in  4  Hours 

SELLING  MIRACLE  MOTOR-GAS 

Thai's  what  O.  V.  Darling.  South  Bend,  Ind.. 
made.  fie  worth  equals  gallon  gasoline.  Prevents  car- 
txm.  Motorists  amazed,  eager  to  buy.  become  at  end; 
customers.    More  mileage,  power,  speed  guaranterd*. 

EicIjiivb   Territory.     300%   Profit.     Agents  everywhere 
coining  money.  I>nve  lsom.  Boise.  Idaho,  wires-  "Ship 
500  packages.  Made       yesterday".   You  should  do  as 
well     Write  or  wire  for  territory  today. 
Cj^Ai^BUT^ERj^Qj^^BUTlIR  Bld'o.,  TOLEDO.  O. 


Big  Profits  in  Battery  Charging 
withtheHB32-BatteryChar9er 


Start  Your  Battery  Business  NOW— Malta  $150  to 

S350    Every  Month 
NOW  is  your  opportunity.    Make  1150  to  $350  Clear 

Profit  every  month  with  this  HB  Charger.  Recharges 
lOo  to  15o  each.  Owner  payi  T5o  to  11.50.  Figure 
32  6-voit  batteries,  or  equivalent,  at  one  time  Coat 
ths  profits.  Tou  can  make  c — 
BIO    PROFITS    and    build  | 

a  permanent  businenn.    Other*  ar« 
doW  It— YOU  can,  too. 
Small  Cash  Payment  Brings  You 
This  Money-Maker 

Balance  on  ©My  monthly  term*., 
Mrnfltd  ea»lly  Day  for  outfit.  Abso- 
lute Money  Back  Guarantee.  No 
expensive  repairs  or  replacement*. 
RunB  24  hours  a  day  Big,  steady, 
profitable  income.  Write  TODAY 
for  full  Information. 
HOB ART  BROTHERS  COMPANY 
Box  EE33  Troy,  Ohio. 

Swctuful  Mjrt.  Since  1393 


A  PRACTICAL  BLUE-PRINT 
PROTECTOR 

BLUE-PRINTS  are  always  getting 
dirty,  wet,  greasy  or  torn  while 
being  handled  by  workmen  using  them. 
An  inventive  genius  has  designed  a  very 
practical  blue-print  protector  of  simple 
construction  and  low  cost.  A  sheet  of 
transparent  sheeting — the  same  mate- 
rial used  for  lights  in  auto  curtains — is 
cut  to  desired  size.  A  piece  of  light- 
weight leather  substitute  is  then  cut 
about  a  half  inch  larger  all  around  than 
the  piece  of  sheeting.  This  extra  half 
inch  allows  for  a  lap-over  on  all  but  the 
top  side  of  the  protector.  A  sewing 
machine  stitches  the  lap  down  to  the 
sheeting,  forming  a  large  flat  pocket, 
open  at  the  top  for  the  insertion  of  the 
blue-prints.  Both  the  transparent  front 
and  the  coated  fabric  back  are  water- 
proof and  grease-proof.  Dirt  or  grease 
may  easily  be  wiped  or  washed  off 
either  without  injury  to  the  material. 
Both  materials  are  flexible  and  the 
holder  may  be  rolled  up  if  desired  in 
the  same  way  an  unprotected  blue-print 
is  usually  handled  by  a  workman. 


MAGNETIC  METHOD  OF  TEST- 
ING HARDNESS 

An  engineering  firm  in  England  has 
developed  a  system  for  testing  the 
physical  qualities  of  steel  after  heat 
treatment  by  means  of  the  magnetic 
method.  The  principle  is  that  the 
magnetic  retentivity  of  a  steel  is  a  func- 
tion of  its  hardness.  First  a  specimen 
(usually  a  turned  piece  3  in.  long  by 
l/z  in.  diameter)  is  heat  treated  as  de- 
sired. It  is  then  tried  for  magnetic 
hardness  by  being  placed  inside  a 
standard  magnetizng  coil,  and  a  direct 
current  from  the  mains  connected  to 
the  coil  for  an  instant  which  magne- 
tizes the  steel  to  saturation.  The  speci- 
men is  then  removed  from  the  coil  and 
is  placed  in  a  small  search  coil,  which 
is  coupled  to  a  Grassot  fluxmeter.  The 
specimen  is  then  sharply  removed  from 
the  ballistic  coil  and  a  reading  is  ob- 
tained on  the  fluxmefer,  which  repre- 
sents the  hardness  of  the  specimen.  The 
scale  of  the  fluxmeter  is  divided  in 
terms  of  Maxwell-turns.  With  the 
search  coil  of  correct  design,  the  read- 
ing is  also  given  in  terms  of  C.  G.  S. 
units.  Soft  steel  has  less  retentivity 
than  hardened  material  and  the  mag- 
netic flux  will  vary  with  the  hardness 
of  the  specimen,  so  by  comparison  with 
known  standards,  a  suitable  calibra- 
tion permits  of  determining  the  effic- 
iency of  the  heat  treatment  with  con- 
siderable precision. 

In  a  recent  investigation  it  was  found 
that  3,717  American  locomotives  had  me- 
chanical stokers.  The  engines  burned  10  per 
cent,  to  40  per  cent,  more  coal  than  when 
hand-fed,  but  hauled  more  and  developed 
a  better  engine  performance. 
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SUBSTITUTE  FOR  PLATINUM 
CRUCIBLES 

A  gold  Palladium  alloy,  under  the 
name  of  "Palau,"  has  been  put  on  the 
market  by  a  firm  in  California  and  is 
offered  as  a  substitute  for  the  more  ex- 
pensive platinum-iridium  alloy  gener- 
ally used  by  chemists.  A  crucible  of 
this  ware  has  been  tested  at  the  United 
States  Bureau  of  Standards.  The  loss 
in  weight  on  heating  to  1,200  deg.  C. 
is  intermediate  between  that  suffered  by 
crucibles  of  platinum  containing  0.6 
and  2.4  per  cent  iridium,  respectively. 
The  melting  point  of  the  alloy  is  1,370 
deg.  C.  which  corresponds  to  that  of 
on  alloy  of  80  per  cent  gold  and  20  per 
cent  platinum.  In  resistance  to  most  of 
the  chemical  reagents  to  the  action  of 
which  such  is  ordinarily  exposed, 
"Palau"  compares  very  favorably  with 
ordinary  platinum  ware.  The  one  note- 
worthy exception  is  fused  alkali  pyro- 
sulphate,  which  attacks  it  much  more 
than  it  does  platinum.  The  ware  is 
very  promising  as  a  substitute  for  plat- 
inum for  many  laboratory  purposes. 

ALLOY  FOR  FINE  CASTINGS 

For  making  the  finest  quality  of  fine 
sand  castings,  such  as  used  for  models, 
tablets  and  ornamental  work,  the  fol- 
lowing mixture  cannot  be  surpassed, 
and  probably  is  unequaled : 

Copper  90  parts 

Tin   7  parts 

Zinc   2  parts 

Lead   1  part 

It  is  unnecessary  to  say  that  for  such 
work  it  is  unwise  to  use  scrap  metals, 
and  only  the  best  new  metals  should  be 
employed. 

It  is  said  that  artificial  graphite  has 
particular  advantages  as  a  facing  in 
making  fine  alloy  castings.  Its  purity 
prevents  it  from  slagging  when  the  hot 
metal  strikes  it  and  a  smooth  skin  re- 
sults on  the  casting. 


NICKEL  PLATING  ALUMINUM 
BY  A  NEW  PROCESS 

A METHOD  of  nickel  plating  aluminum 
is  given  in  a  French  journal.  Re- 
markable results  as  regards  adherence  of 
the  plating  is  claimed.  The  aluminum  is 
cleaned  by  treatment  with  caustic  soda  so- 
lution, then  with  milk  of  lime  brushed  on; 
it  is  next  immersed  for  a  few  minutes  in  a 
0.2%  solution  of  potassium  cyanide  and 
washed.  A  bath  of  1,000  parts  of  an  equal 
mixture  of  water  and  hydrochloric  acid  with 
1  part  of  iron  dissolved  in  it  is  next  em- 
ployed. In  this  the  aluminum  is  immersed 
until  it  shows  colors  due  to  the  precipita- 
tion of  iron  either  metallic  or  as  some  com- 
pound upon  its  surface.  It  is  then  washed 
and  nickelled.  The  salt  recommended  is 
nickel  chloride,  instead  of  the  sulphate  gen- 
erally employed.  There  is  a  deposit  contain- 
ing 0.25  to  0.50  gram  of  metallic  iron  to 
the  square  meter — a  very  minute  quantity, 
and  whose  action  is  a  mystery,  although 
efforts  have  been  made  to  determine  the 
exact  role  played  by  the  iron  salt  in  the 
process.  The  plated  metal  can  be  bent 
and  heated  without  injury  up  to  the  point, 
as  regards  the  heating,  when  the  aluminum 
melts. 


Earning  s^inTi$Hours 

with  fin  Au\o^^lWe\CottsV<'\• 
,  and  Some  Old  Rfixps  J 

A  San  Francisco  boy  turned  the  trick.  Just 
before  a  big  Friaco  parade  he  loaded  his  Auto- 
Wheel  Coaster  with  a  lot  of  empty  wooden  boxes. 
Then  he  started  through  the  crowds.  The  people 
almoat  fought  each  other  to  buy  boxes  at  25c.  each 
-to  sit  on.  He  handled  $5  worth  of  stock  at  a 
time,  fitting  the  boxes  one  inside  the  other.  The 
Auto -Wheel  carries  1000  pounds  with  ease. 

Do  Yoo  Know  til*  Story  of  Auto  - Wkeel  Wagon.? 

Ue  cAUTO  - WHEEL  COASTER  is  an  all- 
round  wagon  for  hauling  and 
coasting.   TJfc  CONVERTIBLE 
^•■■Jh^         ROADSTER  ts  l«o  wagons  in 
■Hi        one.    One   minute  it's  a  box 
wagon.    Swing   the  aides  up 
BjJJjjQI         and  you  have  a  racer. 

Auto -Wheels  are  sturdy,  earn 
to  titer,  fast,  good-looking.  Roller 
Bearings.     Dependable  Brake. 

Auto-  Wheel  Magazine  FREE.  Get 
on  mailing  list.  Send  names  of  three 
coaster  desist 
Auto-Wheel, 
and  descriptive 


rn'35tol00aWee 

BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Big    opportunities  NOW. 
Qualify  for  this  fascinat- 
ing  profession.  Three 
months'  course  covers  all 
branches : 
PICTURE — COMMERCIAL — POR' 
Camera!  end  Material!  /aroused  tree 
Prsctlcal  Instruction:  modem  equipment.     Day  l- 
clsi.es;   easy  terras     The  School  of  Recognised  Superi- 
ority.   Call  or  write  for  eomplete  catalog  No.  II. 
N.  Y.  INSTITUTE  of  PHOTOGRAPHY 
141  W.  36th  St.,  N.  Y.      SOS  State  St.,  Bklyn. 


lars.  telling  which  handles 
I.  We'll  aend  afegasino 
ptive  Booklet  FREE. 
Organise  Aula  ■  Wheel  CeaeUr 
Club.  Write  for  plan  of  givine  free 
caps  to  members,  and  special  cap 
to  Captain.  Address 

BUFFALO  SLED  COMPANY, 

1S»  S.hcnck  St.,  N.  Touwsnds,  N.  Y. 
In  Canadai  Preston,  Ont. 


Real  Indoor  Football 


A  new  game  thst  lives 
you  sll  the  sport  and 
thrlU  of  a  reirulsr  out- 
door contest. 

The  players  must  make 
their  own  choice  of  moves 
and  direct  Uie  operstlon 
of  their  teams  just  as 
If  they  had  live  men  on 
the  Seld. 

Etery  point  in  the  real 
game  Is  covered  end  every 
move  csn  bo  duplicated. 

The  most  exciting  game 
on  the  market  to-day. 
You'll  never  grow  tired  of 
it.  Attractively  put  up— 
with  full  directions. 


Shipped  Anywhere    $  1  00 
in  United  States        1—  postpaid 
Order  today  while  they  laet 

UNIQUE  GAME  &  TOY  SERVICE 

1328  Broadway,  New  York  City 


MAKE  PEOPLE 
LIKE  YOU 

Get  along  better,  make  more 
money,  develop  a  winning  per- 
sonality, learn  to  know  people 
as  they  sre.  Send  S  cents 
(stamps)  for  "PERSONAL 
POWER,"  a  Uttle  book  that 
points  the  way.  Address 

PROGRESS  LEAGUE,  5831  Union  Sq.,  N.  Y. 


STUDY 
HUMAN 
NATURE 


UmakeM 


Club 


Ton  send  to  for 
tnsu-ueuons,  de- 


signs, blueprints  than  yon 
leaks  UmakeM  Honey  running 
UmakeM  Community  Shops  or 
form  your  own  UmakeM  Club  with  too  IS  outfit.  Yon 
can  make  BUrlot,  Ourtiss,  Sped  and  other  Flying  Planes: 
also  real  Work  Benches,  Sewing  Stands.  Stationary  Sacks. 
Baskets,  Book  Troogha,  Arks.  Onus,  Wagons.  War  Tanks. 
Action  Toys,  Dots,  Birds.  rMmrrals,  Elephants,  Rabbits, 
QoaU,  Toads.  QlrsiTee.  Ostriches.  Numbers,  Letters,  19 
Jointed  Animals,  Doll  Furniture  and  Doll  Houses.  Prin- 
cipal dealers  boy  all  their  Soys  end  novelties  now  for  Christmas.  Get 
roar  Umekehl  shop  started  quick  end  coin  ITmexeM  Hone-. 
W.R.  PWICE.  Inc.,  Dept.  17  UmakeM  Bide  .  1  IT  8th  »ve..  M  Y. 


lO  Cents  a  Day  Pays 

for  This  Symphonola 

Plays  all  records,  Vlotor.  Columbls.  Edison,  Paths. 
Little  Wonder.  Emerson.  Take  a  year  to  pay,  after  30 
days'  trial.  Compare  1U  tone  lor  clearness,  volume, 
with  more  costly  Instruments.  Return  at  our  expense 
if  It  falls  to  make  good-  Ask  today  for  the 
Beautifully  Illustrated  Symphonola  Book  FREE 
Shows  this  snd  other  Symphonola  styles  sold  on  easy 

Symphonola  Records  ZLSZ. 

sounding,   full  toned  dlso  records.    Playable  on  any 

l'honugrsph. 

Liirkttt  CO*  Doak  SEE  320,  Buffalo,  N.  Y. 


CLEAR TONE  PHONOGRAPHS 
$4.00  to  $200.00  Retail 

Our  Sundry  Dent  offers  Needles  S»o  per 
thousand.  In  lots  of  500.000.  Motors  $1.3S 
to  $14.75  esch.  Tone  Arms  snd  Reproducer. 
$1.30  to  $5.75  per  set.  Maui  Spring.  20o  to 
»0c  each.  Records,  Needles.  Sapphire  Points 
and  Parts  St  reasonable  prices. 
Write  for  our  84-page  catalogue,  the  only 
one  of  Its  kind  In  America,  Illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonogrspbio  Parte. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept  4«M.  E.  12th  St..  N.  Y..TJ.8.A 


SPECIAL  KON-VfRTER  SLIDf  Wllf 


The  or.iriTu.1  {CON  VER  TER  slid* 
tilo  ban  over  6,000  gTmlu-tlonn  evnd 
ver  1,800  It-tiers  and  fig-urea,  will 
"  mrtfaliitf  In  AritiuMUc,  Alao- 
_  jimtry  orTrlgonometry.  Is  5.4 
In  diameter  and  In  utt  all  orsr 
the  «orld.  Is  much  simpler  to  operate 


br*.(.< 


Kventueljy  you  will  gel  the  KON- 
VKR-TER-  get  It  now  and  eavo  money . 

D.plT-fwrtTstLTOBofton?iI.8.A. 


MECHANICAL  DRAWING 

BacejeasfuUy  taught  by  man.  Learn  to  make  sad  teed 
drawings  sod  rawome  a  Mechanical  Draftsman.  Fifty 
rents  each  lesson,  pay  si  yon  go.  No  other  ^V"""- 
Complete  drawing  outfit  rallied  at  $»».•♦  tree  with  tbs 
Course.  One  hundred  blue-print  lessons.  W1U  assist 
yoa  to  secure  good  poling  position  sag  as.  Pgr 
Send  for  particulars     *    ■■■    *  ~* 


when  Qualified 
snd  sample  lessons. 


50t 


lesson 


ALBANY  INSTITUTE  MCOHANICAL  DRAWING 
Dos*  C.  Uok  Bm  84.  Albany.  N.  Y. 


$110  A  Month  To  Stan*  As 
Railway  Traffic 
Inspector 


ONLY  THREE  MONTHS'  spare  time  study  win 
equip  you  for  responsible  position  with  a  good 
salary  from  the  start.  Railway  Traffic  In- 
spectors advance  rapidly — they  work  right  with 
railway  officials  who  are  constantly  seeking  capa- 
ble men.  A  pleasant  position— you  become  broad- 
minded— you  travel  and  see  country,  expenses  paid. 
S.B.T.I.  instruction  Is  very  interesting — It's  easily 
assimilated.  We  arrange  for  position;  no  age  limit. 

Those  who  started  studying  a  few 
months  ago  fill  positions  today, 
and  they're  on  the  road  to  still 
further  advancement,  so  write 
Immediately    for    Booklet   D  48 
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PUMPING  WATER  WITH  A 
SPIRAL  SPRING  BELT 

WHAT  the  eminent  British  scien- 
tists are  pleased  to  call  a  "me- 
chanical impertinence"  has  recently 
made  its  appearance  in  England,  in  the 
form  of  a  unique  pump  which  works 
by  means  of  a  spiral  spring  belt.  The 
pump  consists  simply  of  a  spiral  spring 
belt,  a  grooved  weight  which  turns  with 
the  bottom  loop  of  the  belt  and  holds  the 
latter  in  place,  and  a  driving  crank  and 
pulley  for  turning  the  belt.  Despite  this 
simple  construction  the  pump  is  capable 
of  lifting  a  thousand  gallons  of  water 
per  hour  from  a  depth  of  300  feet,  even 
when  worked  only  by  hand,  according 
to  reports.  The  coil-like  cable  is  sunk 
to  any  depth  by  a  rotating  wgight 
Obeying  the  law  of  capillary  at- 
traction, the  water  lodges  between  the 
turns  of  the  spiral  spring  and  only 
falls  out  when  it  reaches  the  top  of  the 
pump. — Scientific  American. 


Burnt  earth  or  burnt  brick  clay,  which 
has  passed  through  a  .one-inch  sieve  and 
been  held  by  a  one-quarter-inch  sieve,  has 
been  found  available  in  England  for  making 
concrete  where  broken  stone  was  not  to  be 
had.    In  South  America  experiments  have 
been  carried  out,  in.  British  Guiana,  with 
ligno-concrete,  which  is  concrete  reinforced 
with  wood  strips  in  place  of  steel  bars.  A 
wood  called  green  heart  was  used.    It  was 
employed  in  strips,  two  inches  square  and 
two  by  three  inches.    A  twelve  by  twelve 
inch  pile,  reinforced  by  two  of  each  size,  a 
total  of  four  strips,  carried  some  two  hun- 
dred pounds  more  than  a  similar  pile  with 
five  steel  reinforcements,  round  in  section 
and  J4  inch  in  diameter.  Neither  was  tested 
to  destruction  in  this  test.  In  another  trial 
a  beam  with  two  by  three  inch  reinforce- 
ment collapsed  under  a  load  only  10  per  cent*, 
less  than  that  required  to  break  down  a  simi- 
lar beam  reinforced  with  %  inch  steel  bars. 
There  were  two  of  the  steel  bars  of  this 
size  and  only  one  of  the  green  heart,  the 
wooden  one  three  by  two  inches.    It  was 
found  that  the  wood  should  be  soaked  in 
water  for  at  least  twenty-four  hours. 


Explosives,  no  longer  needed  for  the  de- 
structive operations  of  war,  are  being  made 
into  fertilizers.  All  explosives  contain  the 
essential  fertilizing  element,  nitrogen,  and 
this  is  put  into  assimiltable  form  for  the 
nourishment  of  plants.  Ammonia  products 
and  nitric  acid  salts  are  mixed  with  powdered 
peat,  and  the  final  product  analyzes  well. 
The  Italian  government  has  been  conduct- 
ing the  experiments,  which  promise  to  yield 
good  results.   

An  interesting  method  of  determining  the 
percentage  of  sulphur  dioxide,  which  in  so- 
lution forms  sulphurous  acid,  has  been  pub- 
lished. The  solution  is  treated  with  an  ex- 
cess of  hydrogen  dioxide;  this  converts  the 
sulphurous  acid  into  sulphuric  acid.  Dilute 
sulphuric  acid  is  then  added  and  the  excess 
of  undecomposed  hydrogen  dioxide  is  de- 
termined by  titration  with  manganese  per- 
manganate.   

The  Illinois  Central  R.  R.  has  tried  a  con- 
crete gondola  car,  capable  of  carrying  SO 
tons  or  more  of  coal.  Its  somewhat  ex- 
cessive weight  of  53,600  lbs.  it  is  thought 
can  in  future  constructions  be  reduced  to 
46,000  to  48,000  lbs.  The  Portland  cement 
used  was  mixed  with  burnt  shale. 


CAN  YOU  GET  MORE  FOR  YOUR  MONEY? 


WHAT 
IS 

$2.00 
WORTH 


In  twelve  numbers  of  Everyday  Engineering  there  is  the 
equivalent  of: 


2  BOOKS  ON  MODEL  MAKING,  WORTH  $  6  OO 

1  BOOK  ON  AUTOMOBILES,  WORTH .......... 

1  BOOK  ON  AIRPLANES,  WORTH  

2  BOOKS  ON  WIRELESS,  WORTH  

3  BOOKS  ON  GENERAL  EXPERIMENTS,  WORTH.  . 
A  $2.00  subscription  to  Everyday  Engineering  is  equivalent  to  $27.00  worth  of  books 


Telegraph  Pictures 


BY  ELECTRICITY 
A  complete  set  mi  two  mm  , .  - 
of  this  marvelous  equipment  (or 
only  $19.50.  InstractiTe,  mysti- 
fying and  ueful.  This  pletur. 
oi  President  Wilson  was  tele 
graphed  by  these  machines.  Pie- 

%^s&i£r 

L  J.  LOS H HAN  CO.  Deal.  L.  Otisa,  Oak 
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SEND   91.  TODAY 

For  One  Hundred  8uccesaful  Circular  Letters.  No  two 
copies  alike.  Letters  that  pulled  business  In  100  differ- 
ent lines  of  business.  This  Is  not  a  book  that  tells 
"How  to  Write  Letters."  but  gives  the  complete  copies 
of  each  letter.  Worth  their  weliht  In  sold. 
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CELLULOID 

SHEETING.  PRINTING.  MOULDING. 

TURNING.  DIE  CUTTING 
EXPERIMENTAL  WORK,  ETC. 

.   NAPIER  BROWNING  CO. 

105  W.  40th  ST.  NEW  YORK  CITY 


Small  Investors  Wanted 

To  cooperate  In  recovery  of  tl,40O,OOO 
cargo.  Salvagealreauy  accomplished 
by  use  of  LEAVITT  DIVING  ARMOR 
proves  practicability  and  big  profits 
in  future  operations. 
For  full  particulars  address 
Leavitt  Deep  Sea  Salvage  Co.  Inc. 
Temple  Bar  Annex,  Brooklyn.  N.  Y. 


SCHNOTER'S 
SUSPENSORIES 


V^OU  can  enjoy  perfect 
^%S»*<^^  comfort  and  freedom. 

I  ^^^g     )      Schnoter's  Suspensories  ind 
\JLWLJ      'oc'1  Straps  have  gained  their 
-"^--^       wide- spread  popularity  by 
quality,  wear.  fit.  and  low  price. 

At  Drug  Stores  or  sent  direct  $1.09 
Send  for  booklet  of  other  styles  and  prices 

J.  C.  SCHNOTER  CO. 

52J  SIXTH  AVE.  Dtr 
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Your  Prospective  Customers 

sre  listed  in  our  Catalog  or  99%  guaranteed 
Mailing  Lists.  It  also  contains  vital  sue- 
Eestions  how  to  advertise  and  sell  profitably 
by  mail.  Counts  and  prices  liven  on  9000 
different  national  Lists,  covering  all  classes; 
lor  instance.  Farmers,  Noodle  Mfrs.,  Hard- 
ware Dlrs.,  Zinc  Mines,  etc.  Tblt  valua- 
ble rmftma  book  fret.  Write  for  it. 

Send  Them  Sale*  Letters 
You  can  produce  sales  or  inquiries  with 
personal  letters.    Many  concerns  all  over 
V.  S.  are  profitably  using  Sales  Letters 
we  write.    Send  for  frtt  instructive 
booklet,    Vmiut  of  Safes  Lttttrt." 


Ross-Gould 

Pvflcsiling 

LlStS     St.  Louis 


Prof. 
Henry 
Dickson. 
Principal 

Dickson  Scl 


Th.  Key 
To  Success 

The  secret  of  busi- 
ness and  social  buc- 
I  cess  is  the  ability 
to  remember.   I  can 
l  mak«'  y,«pr  "ind  an  infallible  1 

classified  index  from  which  you  can 
i  instantly  Bolect  thoughts,  facts 
figures,  names,  faces.  Enables  you 
I  to    concMir r'- 

f  ov.reom.    b  ...  „ 

I  has,  addrese  an  audLnea.  Ka«y.  Simple.  L 
-»  The   result  of  20  yeani"  experience  do-  I 
velopine  memories  of  thousands 

^".•yffi  jar  • 


7, 1740  Hearst  Bids..  Chicago.  I 


Don't  Wear 
a  Truss 


Brooks'  Appliance,  the 

modern  scientific  Invention, 
the  wonderful  new  discover; 
that  relieves  rupture,  will  be 
sent  on  trial.  No  obnoxious 
springs  or  pads.  Mr  c.  E.  brooks 

Brooks'  Rupture  Appliance 

Has  automatic  Air  Cushions  Binds  and 
draws  the  broken  parts  together  as  you  would 
a  broken  limb.  No  salves.  No  lies.  Durable 
cheap.  Sent  on  trial  to  proye  it.  Protected  by 
U.  8.  patents.  Catalog  and  measure  blanks 
mailed  free.  Send  name  and  address  today. 
"  t  ApstUoee  Ce  .  264 A  Stale  SL,  Marshall,  Mick. 


Mathematics  Made  Easy 

The  Araawps—  th*  Combination  Trlancls 
with  a  BralD--wul  nvaitlply.  divide  arure 
EnSSSLS!  Proportion,  solve  all  problems 
ca  fibres  plot  ares.  ate.   Supartor  I.  any  slid* 
Sf  »aSSpl,i£??ta!?t.A»>"  Includes  A  TRANS 
r^kMTOT     TBON8LB.     rWmCTOB  sm 
IS™  "^i,  "»•■  «  Ociamai.  WniveriS,. 
west  I  cant,  U   8.  Aarenaurie  Schools  Btc     Oiil , 

Deptfu?  i_  msssa^T 


DRAFTING 

Inventions  and  Ideas  Developed ! 

Mechanical.  Electrical,  Patent  OSes  anal 
^/-.»«niK1ilr,-i.»  ,win''  °f  E«'y  Description. 
COMPETENT  DRAFTS  MEN  AT  YOUR  SERVICE 

A.  O.  HAGSTROM 
U«  Nassau  8t  Htw  York  City 

Telephone  Boatman  asgs 


Balbrlssas  $1.25 
Linen  (Mejh)  $1.50 
Fine  Glevs  Silk  *2. 
Heavy  Silk  (Hash) 


One  Extra 
Sack 

At  your  dealer*  or  tent  postpaid  on  receipt  of  prion 
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The  Burgess 
BLUE BOOK 

For  Practical  Men  and 
Electrical  Students 


dally 
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The  drawinga  of  connections  for  electrical 
apparatus  include  Motor  Starter*  and  Start- 
log  Bozaa.  Overload  and  Underload  Release 
Boxes,  Reversible  Type*,  Elevator  Control- 
ler*, Tank  Controller*,  Starters  for  Print- 
ing Press  Motor*,  Automatic  Controller*. 
Variable  Field  Type*,  Controller*  for  Mine 
Locomotive*.  Street  Car  Controllers,  Con- 
nections for  Reversing  Switches,  Motor  and 
Dynamo  Bulea  and  Bute*  for  Speed  Begu- 
latlon.  Also,  Connections  for  Induction 
Motors  and  Starter*.  Delta  and  Star  Con- 
nections and  Connections  for  Auto  Trans- 
formers, and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  show 
all  kinds  of  lighting  circuits,  including  spe- 
cial controls  where  Three  and  Four  Way 
Switches  are  used. 

The  work  on  Calculations  consists  of 
Simple  Electrical  Mathematics,  Electrical 
Units,  Electrical  Connections,  Calculating 
Unknown  Beslstances.  Calculation  of  Cur- 
rent In  Branches  of  Parallel  Circuits,  How 
to  Figure  Weight  of  Wire.  Wire  Gauge 
Bules,  Ohm's  Law,  Watt's  Law,  Information 
regarding  Wire  used  for  Electrical  Pur- 
poses, Wire  Calculations,  Wiring  Calcula- 
tions, Illumination  Calculations,  Shunt  In- 
struments and  How  to  Calculate  Bealatanc* 
of  Shunts,  Power  Calculations,  Efficiency 
Calculations,  Measuring  Unknown  Beslst- 
ances, Dynamo  and  Dynamo  Troubles,  Mo- 
tors and  Motor  Troubles,  and  Calculating 
Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in 
finding  Impedance,  Reactance,  Inductance, 
Frequency,  Alternations,  Speed  of  Alter- 
nators and  Motors,  Number  of  Poles  in 
Alternators  or  Motors,  Conductance,  Sus- 
ceptance,  Admittance,  Angle  of  Lag  and 
Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

This  book  ie  recommrntti  be  mreetieml 
men.  It  is  being  meed  in  technieet 
SeheeU.  Electrical  eete  MUmiIi  femMk 
Item  la  their  empleteet  to  mm  time. 
Industrial  cMtablUhmenU  Bice  them  te 
their  i 


The  Buries*  BLUE  BOOK  wUI  be  Mailed, 
Postpaid,  en  Receipt  af  $1.00 


See*  .Maw  Mil  .._  . 

Raaraatee  eatMaetlea  or  will  retara  year  suae* 
'  yea  ioetic  eat  ta  ktes  tka  seek  after  atlas. 
II  far  frw  ion. 


Information  and  Write-upa  on 
Electrical  Subjecta  Supplied. 
Questions  Anewered -Problema 
Solved.  Inventions  Perfected. 


■  Burgess  Engineering  Co. 

—        Coneulttaf  Electrical  Engineering 
YORKE  BURGESS,  President 
753  Eaat  42nd  St.  Chicago,  HI. 

ELECTRICITY 

Taught  by  a  Practical  Man 

If  you  are  interested  in  a  HOME  STUDY 
COURSE,  which  ia  really  an  Engineer- 
ing Service,  and  well  adapted  to  men 
who  are  engaged  in  the  electrical  in- 
dustry, SEND  FOR  MY  CATALOG. 
Superintendents,  Chief  Electriclana  and 
Foremen,  who  are  interested  la  the  area- 
fare  of  their  men,  ARE  INTERESTED 
in  what  I  have  to  offer.  Students  may 
discontinue  at  any  time,  if  not  satisfied, 
and  their  payments  atop  then. 
PRACTICAL  MEN  recommend  this  course. 
Seventy-five  percent  of  my  students  are 
engaged  In  practical  work  and  find  my  In- 
struction well  suited  to  their  needs. 
Over  11  percent  of  my  enrollment  has  been 
obtained  from  students. 


WdSctm  Convex  T£ 


TOWN  CANOE  CO. 

Fourth  St. 
T.wa.*Ui«.U.S.A. 


Every  Stroke  Counts 

Laze  along  in  the  alder  shadows  or  shoot 
through  swift  water,  an  "Old  Town  Canoe" 
will  obey  every  move  of  your  paddle.  Light 
as  a  bubble,  graceful  as  a  swan,  but  staunch 
as  a  scow.  The  "Sponson  Model"  is  the 
safest  canoe  made  — safer  than  most  row 
boats.  Write  for  catalog.  3000  canoes  in 
stock.  $67  up.  At  dealer's  or  factory. 


Fringe 

Albert 


the  national 
joy  smoke 

Our  exclusive 
patented  process 


cuts  out  bite  and 
parch. 


You  can  be  quickly  cured,  if  you 

STAMMER 

Bend  10  cents  coin  or  sumps  for  70  psse 
book  on  Stammering  and   Stuttering.  "Its 
Cause  and  Cure."  It  tells  bow  I  cured  myself 
!  after  summering  for  20  years. 
Benjamin  N.  Berne,  906  Bofue  Bids,  lmnanapoii 


UmakeM  » 

 i.  ir 


You  m  •>  k  •  - 
Hlfh-in-ftd*  Screw 
,    ftnd    Milling  Lathe 

JmakeM  outfit  No.  15 
which  Include*  ftll  Cftstlngt 
and  12  detail  bluemlnU.  Complete  outfit  $25.  Note 
following  dimensions:  Length  orer  IU,  I  ft,  II  Ins . : 
Hrradth  12  Ins.;  Approximate  weight.  105  lbs.:  Dimen- 
sions of  working  surface  of  milling  tftbte.  4  Ins.  by  6  Ins. 
This  lathe  has  been  designed  to  meet  the  wants  of  Model 
Makers  who  require  a  tool  capable  of  very  varied  and  ac- 
curate work.    It  Is  self-acting  and  Screw  Putting.  With 

II  All  plain  Milling  work  ru  be  don*,  u  wmg  m .making  it  «Mf  to  do 

n  rremt  many  boi-insr  jr>h»  tftsMTWlSS  v»r»  difnrull  Aiii!r»«" 

W.  R-  PRICE,  Inc..  Dept.  17,  UmakeM  Bids.,  127  9th  Ave  .N.V. 


The  freedom  of 

  riding  anywhere 

...  ..ours  if  you  own  a  Black 
Biauty.ThiBnwdieat.claBB- 
icat  bicycle  you  ever  laid 
eyes  on. 

We  want  to  send  you  this 
wonderful  bicycle,  write  fori 
big.  free  catalog  illustrating 
many  styles.  Pick  out  the  one 
that  appeals  to  you. 

We  sliip  at  our  risk.  Wc 
pay  freight.  After  examining 
it  you  pay  a  small  deposit. 
Then,  send  a  dollar  a  week. 
No  waiting  to  save  up. 

18  Exclusive  Feature*  — 

Remember  tho  Black 
Beautv  is  ■  rMlbike.  Chock- 
full  of  "cliMa.'1  Grnceful 
lines.  Powerful  steel  con- 
struction. Fascinating  color 
combinations. 

Factory  Wholesale  Price 

You  save  money  by  our 

"direct-to-you"  plan. 

Repair  Kit,  Tool  Case 
andStandFree!^;«7i.r 
Catalou  nowl 

Siindri»«  G  e  t  our  factory 

Sundries  pric,.sflr3t.L0„,  Bt 
anywhere.  Tires,  stands, 

horns,  lamps,  pnrta.t'te.  Sun- 
dries Catalog  sent  free. 

Haverford  Cycle  Co. 

Established  U  Yeare 
Dept.  473  Philadelphia 
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in  colors 
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SAFETY  RAZOR  BLADES 

Sari'tv  Itazor  Blades,  all  make*  sharpened  with 
the  ■•Mailt  Sbarpner."  Can  be  carried  In  the  vest 
pocket.    50c  postpaid. 

Send  60c  and  Bet  a  Sharpener  with  a  "Sail  me" 
Airplane:  fun  and  instruction  for  the  kiddles.  Alr-_ 
planes  sinRiy.  15c  postpaid. 

OLDWELL  MANUFACTURING  COMPANY 
240  Broadway.  Room   II,   New  York.   N.  Y. 


Big  Money  for  Boys! 


Learn 

ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  time  can  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  heIp><7H.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  information  that  will  start  you  on  a  succesaful 
career.  This  is  your  chance.  Don't  let  it  slip  »y. 
Mark  and  mail  this  coupon  now. 

  —  —  —  — T««»  OUT   Hill    ' 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6074-BSCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  (or  th« 
position,  or  In  the  subject,  before  which  1  mark  X. 


SEIKO 
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Practical  Telephony 
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Mechanical  Draftsman 
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Machine  Shop  Practice 
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Gat  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  KOKEM'N  OR  ENti'lt 
ARCHITECT 
Art>hltpctnral  I)  raft  am  an 
I'M  MBINflASU  1IEAT1NW 
Sheet  Metal  Worker 
Navigator 
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SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
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j  ILLUSTRATOR 
r  DESIGNER 

□  BUSINESS  MANAGEMENT 
Private  Secretary 
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Benzol-Alcohol  Fuel  Mixtures 

(Continued  from  page  420) 
stance,  because  wood  alcohol  tends  to 
produce  acetone  and  other  compounds 
which  are  of  corrosive  nature  and  which 
might  corrode  the  metal  parts  of  the  cyl- 
inder which  were  exposed  to  the  effects 
of  a  by-product  resulting  from  incom- 
plete combustion  of  such  a  vapor. 

Alcohol  has  the  advantage  in  that  the 
fire  risk  is  less  than  with  gasoline.  The 
latter  is  a  more  volatile  liquid  than  al- 
cohol, and  is  more  dangerous  because  it 
evaporates  more  readily.  The  flame  of 
burning  gasoline  is  one  which  radiates 
heat  rapidly,  whereas  the  alcohol  flame 
does  not  radiate  heat  to  such  an  extent. 
A  mass  of  burning  gasoline  will  gener- 
ate sufficient  heat  to  set  objects  at  a 
considerable  distance  from  it  on  fire. 
The  heat  from  burning  alcohol  goes  up- 
ward and  exists  mostly  in  the  hot  gases 
evolved  by  the  flame.  A  gasoline  fire  is 
spread  by  water,  whereas  burning  alco- 
hol may  be  extinguished  by  it.  Gaso- 
line is  much  lighter  than  water  and 
floats  on  its  surface,  but  alcohol  is  so 
nearly  the  same  density  that  it  will  mix 
with  the  water. 

If  one  compares  the  chemical  com- 
position of  alcohol  and  gasoline  it  will 
be  found  that  it  requires  less  air  to  burn 
a  pint  of  alcohol  than  the  same  amount 
of  gasoline.  The  oxygen  contained  in 
the  alcohol  tends  to  make  combustion 
better,  and  there  is  practically  no  residue 
left  in  an  engine  burning  alcohol  gas. 
The  exhaust  from  any  of  the  petroleum 
distillates  will  smell  strong  and  be 
smoky  if  an  excess  of  fuel  in  proportion 
to  air  is  in  the  mixture.  The  burned 
products  of  an  alcohol  mixture  are  not 
objectionable  even  if  there  is  an  excess 
of  alcohol.  These  exhaust  gases,  be- 
sides being  more  agreeable  to  the  senses, 
are  cooler  and  cleaner,  and  as  they  con- 
tain a  smaller  proportion  of  free  carbon 
less  of  this  is  deposited  in  the  combus- 
tion chamber  and  muffler. 

Among  the  conditions  which  are  un- 
favorable to  the  use  of  alcohol  and 
which  militate  against  its  use  at  the 
present  time  can  be  cited  the  present 
types  of  engines  and  carburetors,  and 
the  high  price  of  denatured  alcohol. 
While  alcohol  has  not  been  extensively 
experimented  with  in  this  country,  be- 
cause the  supply  of  gasoline  at  the  pres- 
ent time  seems  adequate,  it  is  expected 
that,  should  there  be  a  shortage  of  this 
use  of  alcohol  in  connection  with  pres- 
ent-day forms  of  motors.  Some  authori- 
ties contend  that  alcohol  will  be  the  fuel 
of  the  future,  while  others  believe  that 
kerosene  is  more  adaptable  for  use  in 
the  hydrocarbon  motor. 

Alcohol-Benzol  Fuel. — According  to 
reports,  the  Germany  army  automobiles 
were  being  run  on  a  mixture  of  benzol 
and  alcohol.  As  soon  as  Germany  found 
herself  cut  off  from  outside  supplies  of 
gasoline  a  technical  committee  was  ap- 


pointed to  find  a  substitute.  Experi- 
ments were  carried  out  with  a  1914 
Mercedes  touring  car  equipped  with  an 
ordinary  carburetor,  when  mixtures  of 
alcohol  and  benzol  were  found  to  give 
satisfactory  results.  Summarized,  the 
results  obtained  in  these  tests  were  as 
follows : 

Speed       Miles  on 
Benzol  Alcohol         Obtained        1  Liter 

M.  p.  h.        of  Fuel 

1  part         1  part  42.2  4.66 

1  part         2  parts  41  4.4 

1  part         3  parts  39.1  4.3 

1  part         4  parts  38.5  4.1 

1  part         5  parts  -36  3.7 

Benzol  only  41.6  3.79 

Gasoline  only  43.49  3.6 


supplementary  tank  to  be  put  into  con- 
nection with  the  carburetor  for  start- 
ing purposes.  As  soon  as  the  motor  is 
warm  the  reserve  fuel  is  shut  off  and 
the  alcohol-benzol  mixture  supplied  to 
the  motor.  In  case  of  a  breakdown 
near  the  enemy's  lines,  or  the  loss  of  the 
main  fuel  through  a  bullet  or  piece  of 
shell  entering  the  tank,  the  reserve  sup- 
ply is  used.  This  is  able  to  take  the 
vehicle  ten  or  twelve  miles,  which  is 
generally  sufficient  to  remove  it  from 
the  danger  zone. 


NEW  NUT  LOCK 

TIE  safety  interlocking  nut  and  bolt 
shown  herewith  is  said  to  prevent 


Cape  Chise/y 


Metal  Raised  in 
fNut  Facet  Groove 


A  positive  method  o]  locking  nuts  on  mechanism  subject  to  vibration 


Calculating  on  the  rates  existing  be- 
fore the  war,  the  benzol-alcohol  mix- 
ture is  the  cheapest  fuel  obtainable. 
One  liter  of  gasoline  costs  9  cents,  ben- 
zol 8.6  cents,  and  alcohol  8.2  cents. 
The  cost  per  kilometer  works  out  as 
follows: 

Cents 

Gasoline    0.0157 

Benzol    0.01362 

Alcohol-benzol,  50%. . . .  0.0125 
Pure  alcohol   0.0167 

This  shows  that  a  50  per  cent,  mix- 
ture of  alcohol  and  benzol  is  the  most 
economical,  and  it  is  this  fuel  which 
has  been  used  throughout  the  German 
motor  transport  service.  The  only  in- 
convenience experienced  is  the  neces- 
sity of  a  preliminary  heating  of  the 
carburetor.  Starting  the  motor  is  a 
difficult  task,  and  on  several  occasions 
when  the  army  has  been  retreating  auto- 
mobiles have  been  abandoned  on  this 
account.  This  difficulty  has  been  over- 
come by  fitting  a  secondary  tank  con- 
taining a  small  quantity  of  gasoline  or 
ether.    A  three-wav  cock  allows  the 


stripping  or  wearing  of  threads,  owing 
to  the  fact  that  the  threads  in  the  nut 
are.  always  in  perfect  contact  with  the 
threads  on  the  bolt  and  as  no  move- 
ment of  the  nut  is  possible,  the  threads 
cannot  wear.  A  permanent  contact,  ir- 
respective of  the  thickness  of  the  bolted 
elements,  is  obtained  through  a  com- 
bination bolt,  washer  and  nut.  The 
washer  has  two  inner  extending  lugs 
that  fit  into  grooves  in  the  bolt.  It  is 
locked  to  the  nut  by  upsetting  a  por- 
tion of  the  washer  into  one  of  the 
grooves  on  the  nut.  The  bolt,  washer 
and  nut  remain  locked  in  contact  with 
the  bolted  elements,  and  the  nut  will 
not  loosen  after  the  metaj  of  the  washer 
has  been  forced  into  the  groove  with  a 
cape  chisel.  The  nut  is  unlocked  by 
driving  the  metal  down  out  of  the  nut 
groove  with  the  same  tools. 


In  Finland  it  is  calculated  that  there  is 
three  million  horsepower  in  its  waterfalls, 
of  which  a  little  over  one-third  can  be' 
utilized.  There  are  79  waterfalls  included  in 
this  calculation.  At  present  only  150,000 
horsepower  are  utilized. 
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SIMPLE  GAUGE  FOR  MEASUR- 
ING COMPRESSION 

i  NE  of  the  most  common  causes  of 
lost  power  in  an  automobile  is 
that  the  force  of  the  explosion  pressure 
depends  upon  compression  pressure  be- 
fore the  gas  is  ignited.  If  the  compres- 
sion is  80  pounds,  the  explosive  force 
acting  against  the  piston  top  and  im- 
parting power  to  it  will  be  about  400 
pounds  per  square  inch.  If  worn  pis- 
ton rings  or  leaky  valves  allow  gas  to 
escape  when  the  piston  is  rising  on  its 
compression  stroke,  the  resulting  de- 
crease to  SO  or  60  pounds  means  a  re- 
duction of  explosive  pressure  to  about 
300  pounds  per  square  inch.  Besides 
this  diminution  in  pressure  there  is  a 


Lead  or 
Babbit"". 


Tire  Wtlve 
fStem 


Cylinder 


Simple  compression  gauge 
loss  due  to  further  leakage  through  the 
faulty  retaining  members.    A  simple 
compression  pressure  indicating  gauge 
may  be  made  by  taking  an  old  spark 
plug  body,  from  which  the  porcelain 
has  been  removed  and  fit  in  a  valve 
from  a  discarded  inner  tube  by  pour- 
ing melted  babbit  or  solder  in  to  fill  the 
space  between  the  spark  plug  shell  and 
the  valve.  When  the  metal  has  set,  the 
valve  is  found  to  be  firmly  imbedded 
in  the  soft  metal.    The  spark  plug  is 
removed  from  the  cylinder  to  be  tested 
and  the  combination  plug  body  and 
valve  stem  put  in  its  place.    As  the 
engine  is  turned  over  briskly  by  either 
the  hand-crank  or  self-starter  by  an 
assistant,  or  the  engine  run  slowly  on 
the  other  cylinders,  a  tire  pressure  re- 
cording gauge  held  against  the  valve 
will  record  the  compression  pressure 
just  as  it  does  air  pressure  inside  a 
tire.    If  the  pressure  is  low  on  all 
cylinders  it  is  a  good  indication  that 
the  entire  engine  needs  attention. 

A  new  power  development  at  Niagara  is 
now  in  process  of  execution.  A  canal  -con- 
nects with  the  Welland  River  miles 
from  its  mouth.  The  flow  of  the  river  is 
to  be  reversed  in  direction  so  as  to  feed  the 
water  of  the  Niagara  River  into  the  upper 
end  of  the  canal.  This  is  located  some  dis- 
tance above  the  falls.  The  canal,  nine  miles 
in  length,  runs  to  the  lower  end  of  the  lower 
Niagara  River,  ending  about  a  mile  from 
Lake  Ontario.  Three  hundred  and  five 
feet  head  are  obtained,  instead  of  from 
136  to  16S  feet  as  in  the  present  installa- 
tions. Each  cubic  foot  of  water  per  second 
gives  30  horsepower.  The  present  rate  is 
only  14  horsepower.  The  work  is  all  on  the 
Canadian  side.  At  Niagara  605,000  horse- 
power are  now  used;  it  is  claimed  that 
420,000  more  can  be  taken  without  impair- 
ing the  beauty  of  the  falls. 


NEW  ALUMINUM  ALLOY 

A  French  engineer  has  patented  an 
alloy  of  aluminum  for  which  is  claimed 
the  possibilty  of  being  cast  as  easily  as 
the  usual  alloys  and  also  worked,  or 
tempered  in  the  same  way  as  steel.  For 
the  preparation  of  this  metal,  it  is  said 
a  preliminary  alloy  is  prepared  contain- 
ing cobalt,  nickel,  tungsten,  silver,  mag- 1 
nesium,  and  aluminum.  About  10  per 
cent  of  this  alloy  is  incorporated  with 
90  per  cent  of  aluminum  to  make  the 
new  compound  which .  is  somewhat 
heavier  than  the  simple  metal  and  also 
stronger. 

KEEPING  OIL  FROM  MOTOR 
ARMATURE 

THE  use  of  ball  bearings  in  electric 
motors  and  generators  is  a  feature 
that  has  many  advantages  providing 
the  installation  is  properly  made.  The 
accompanying  illustration  shows  how 
the  bearing  housing  may  be  made  so  the 
oil  will  not  run  out  along  the  armature 
shaft  and  damage  the  windings  or  cause 
commutator  trouble.  The  use  of  packing 
grooves  will  insure  the  retention  of  most 
of  the  lubricant  in  the  bearing  housing 
and  any  that  does  seep  through  will  be 
thrown  off  centrifugally  by  the  oil 
slinger  and  will  run  out  of  the  housing 
through  the  drain  passage  cored  in  the 
end  plate  casting. 


it? 


yccs 

TEMPERATURE 
INSTRUMENTS 

To  standardise  on  TTCOS  In- 
dicating, Recording  and  Con- 
trolling Temperature  and 
Pressure  Instruments  means 

to  increase  efficiency,  reduce 
wantage,  and  gain  in  economy 
in  any  line  of  idumtrial  en- 
deavor. '^SV  * 
A  tew  of  the  many  instrument*  see 
make: 

Industrial  Thermometers 
Capillary  Recorrllni  Thermometers 
Self-ConUliied  Recardlnl  Thermom- 
eters 

Capillary  Index  Thermometers 
Thermo-electric 
Fery  Radiation 
Temperature  Ce 
Time  Control! 

Laboratory    Enlraved    Stem  Ther- 
mometer! 
Hygrometers  (wot  and  dry  bulb) 
Indicating  and   Recording  Therm 
•raphe 

Coal  Oil  Testing  Instruments 
Hydrometers 
Vacuum  Gauges 
Aneroid  Barontatert 

Complete  information  on  any  in  trjmelt 
\-ir  -  '    ^     or  type  oj  fnstnamSMM  on  rryueri 


ex   I  nermomciei • 
■Ic  Pyrometers 

Controlling  Devices 


Retention 
Cap  Screw* 

Ball  Bearing 
Inner /face — 


Oil  Drain 
Passage^ 


fPackjng  6rooves 

 01/ 

/Slinger 
//-Shaft 


Oil  slinger  to  keep  oil  from  injuring  windings 


Concrete  derrick  cranes  are  reported  from 
France.    They  weigh  less  than  twice  th 
weight  of  a  corresponding  steel  crane.  They 
are  allowed  498  lbs.  compression  and  owinj.' 
to  the  reinforcement,  17,000  lbs.  tensile 
strain.    They  are  much  cheaper  than  the 
steel  structures.  Another  use  of  concrete  i 
reported  from  Kingston,  Jamaica.  Moorin-: 
buoys  have  been  successfully  employed  made 
of  this  material.   They  weigh  five  tons,  ar 
three  inches  thick,  cylindrical  in  shape,  with 
concave  ends.    A  ton  of  ballast  is  needed 
to  keep  one  upright.   They  cost  £35  eacl 
while  steel  buoys  cost  £75. 


An  alloy  steel,  termed  "stainless  steel 
containing  12  per  cent,  of  chromium,  has 
been  found  of  value  for  valves  of  aeroplane 
engines.  At  a  red  heat  it  does  not  scale. 

Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  thia 
great  Cyclopedia  of  Drawing  without  a  penny  down. 
Pay  only  net  shipping  charges  when  books  arrive- 
With  these  books  and  a  low  price  "school  set  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  130  to  J<6  weekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.    1(50  Pages.  Thousands  »f  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  oH  x  8H 
inchee.  Covers  all  branches  of  Drafting  -  Archi- 
tecture. Electrical.  Structural  Steel  Sheet  Metal, 
etc  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 
c  A  —  111.. I,  Only  S2  a  month  if  you  keep  the 
DUG  8  1I66".  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada, 
free  Membership  In  Thla  Society.— A  Consulting 
Membership  (Ivan  lre>e>  with  each  set— worth  $12.00. 

TECHNICAL  SOCIETY 

Dept.  D-353  Chicago 


AMERICAN 
TECHNICAL 
SOCIETY 
Dept.  D-1IJ 
ChioMO.  U.S.A. 
send  Cyclopedia 
of  Drawing  for   7   days  ex- 
amination, shipping  charges  col- 
lect.   I  will  send  $2.80  within  T 
days  and  $2.00  a  month  until  $14.80 
Is  paid,  or  notify  you  and  hold  books 
subject  to  your  order.  " 


until  fully  paid. 
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CLASSIFIED  ADVERTISING  COLUMNS 


Advertisement,  in  these  columns  5c  per  word,  average  7  words  to  the  line.  To  insert 
advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  Wanted 


Ar9.ENT8'     BiFu  ror  ,tOTe  °m«»-     Entirely  new 

WO-week  easily  made.  Chicago  Sign  System  1-326 
River  St.,  Chicago. 


SCIENCE  CREATES  NEW  AUTO  WONDER;  tolrea 
puzzling  problem:  no  more  rain  or  snow  blurred  wind- 
shields; mystic  cloth  works  like  maglo;  deposits  lnTlslhle 
chemical  Aim;  one  rub  keen  glass  dear  14  hours:  one 
agent  sold  5.000.  Security  Mfg.  Co..  Dept.  265,  Toledo, 
Ohio. 


A6ENT8 — We  want  subscription  agents  In  all  high 
and  manual  training  schools,  colleges  and  technical 
Institutions  to  take  subscriptions  to  Everyday  Engl- 
nerlng  Magazine.  All  practical  mechanical  and  sci- 
entific men  and  students  are  Interested  In  a  paper  of 
tliia  kind.  Send  for  our  money  making  proposition. 
Circulation  Manager,  Everyday  Engineering  Magazine 
•2  West  45th  Street,  New  York  city.  P 


Automobile  Accessories 


VULCANIZE  RUBBER  without  heat  or  tools.  Whirl- 
wind seller  to  every  Auto  Owner.  Further  particulars 
free.    Muacatlna  Agency.  E402.  Muscatine.  Iowa. 


MORE  Power,  leas  fuel,  no  carbon.  No  Mystery,  plain 
facts,  results  guaranteed.  Writs  for  booklet.  No-Leak-0 
Piston  Ring  Company,  Baltimore,  Maryland. 


Aviation 


WANT  TO  SELL  small,  uncompleted  airplane,  with 
motor,  or  will  exchange  for  motorcycle.  BBUBAKEB. 
522  East  78th  St.  New  York. 


Blueprints 


?E.N0  *'i5°  F0B  BLUEPRINT  and  instructions  for 
building  20 1 5  foot  Bydrofliver.  7  passenger.  Some- 
thing new.  Very  fast.  Easy  and  cheap  to  build  and 
operate.  W.  Olsen.  333  So.  Dearborn  St.,  Boom  020. 
Chicago. 

Books 


NATURE   LAW8  married  and  engaged  people  should 
know.  50c  prepaid.    Central  Company,  601  Ninth  Ave 
New  York.     Book  Lists  Free. 


GAMBLING  EXP08ED  —  Sensational  book  exposing 
secret  systems,  tricks,  schemes  and  devices  gamblers  use 
with  cards,  dice,  etc.  You  may  need  this  book  for  your 
own  protection.  Particulars  free.  United  Sales  Co., 
Springfield.  III.  

BOOKS   ON   8 EX— For   men   and   women.  Catalogue 

free      United  Sales  Co.,  Springfield,  III.  

B00K8  FOR  MEN— Also  -Classy"  pictures.  Cata- 
logue free.    United  Sales  Co..  Springfield.  III.  

BUSINESS  MAN'S  LIBRARY 
BOOKS  DELIVERED   FREE.    Write  today  for  Illus- 
trated Guide  to  the  Latest  Books.    Wesley  Mills  Co., 
Dent.  A.  500  Fifth  Avenue,  New  York,  N.  Y.  

Business  Opportunities 

QUARTER  FOR  AGENTS'  RATE  BOOK,  ETC.,  on 
magazine  subscriptions.  Supplies  furnished.  Wilson 
Agency.  Mlddletown,  Ohio.  

USED  CORRESPONDENCE  C0URSE8  BOUGHT  AND 

SOLO.    E.  Moffett.  Ruston,  Louisiana.  

BIO  MAIL  50— Clever  Stories.  Rockland,  Wisconsin. 
IN  OZARKS—  About  1000  kw.  water,  192  acres  with 
50  rich  bottom,  railway  near,  truck  road,  (7.500:  terms. 

Guthrie  &  Son,  Orark,  Arkansas.  

OPPORTUNITY  FOR  STUDENTS— Ambitious  men  who 
are  working  their  way  through  school  can  make  money 
by  representing  this  magazine  and  securing  subscriptions 
for  tho  best  publication  of  its  class.  We  will  gladly  tell 
you  how.  Circulation  Manager,  Everyday  Engineering 
Magazine.  2  West  45th  Street.  New  York  City.  

Chemicals 

MICR08C0PE8.  Balances.  Experimental  Laboratories. 
Buy  through  our  easy  Payment  Plan.  No  red  tape. 
Write  for  Booklet  24-K.   Chemical  and  apparatus  aup- 

tlled  for  all  Chemistry  articles  appearing  m  Everyday 
nglneerlng.  Perform  their  experiments  with  our 
equipment.  Lions  Scientific  Institute,  Bausman  Street 
Mt.  Oliver.  Pittsburgh.  Penna,  

EXPERIMENTERS — This  Ad  pays  for  itself  because 
Everyday  Engineering  Readers  are  our  regular  cus- 
tomers. Our  chemicals,  apparatus,  and  supplies  outfit 
their  laboratories.  Why  not  yours!  Ask  ror  free 
price  list  and  free  service  card.  Lions  Scientific  Insti- 
tute. ML  Oliver.  Pittsburgh.  Pa. 

EVERYTHING  FOR  THE  AMATEUR  CHEMI8T — Price 
List  free.    George  Ott.  Readme.  Pa. 

Wa-E..oMSKiuA.APECJALTY  0F  SUPPLYING  AMA- 
TEUR CHEMISTS.    Oem-Ec  Ott.  Reading.  Pa.  

Formulas 

EXPERT  CHEMI8T  will  furnish  Formulas.  Processes 
and  Trade  Secrets.  All  lines.  Lists  free.  W.  L. 
Cummlngs,  Ph.D..  228-230  Gordon  Ave.,  Syracuse,  N.  Y. 
MILLION  TESTED  F0RMULA8.  Trade  Secrets.  Pro- 
cesses.  Everything!  Thousand  pages.  Costr  Only  $2  00 
Postpaid.  Can  I  find  It T  Yes:  and  999.999  others 
Write  us.  J.  Ooodnow.  Highland  Ave.,  South  Sudbury 
Mass. 


For  Sale 


FOR  SALE— One  I.  C.  8.  Qualitative  and  Quantitative 
laboratory  outfit:  never  used;  cost  $70.00;  must  sell. 
How  much  will  you  offer t  P.  O.  G..  429  Norway  Are.. 
Trenton,  New  Jersey. 


Help  Wanted 


MODEL  MAKE  RS— Splendid  opportunity  In  marina 
modal  shop  for  several  young  nun  who  have  dedded 
taste  and  LuUnatlon  In  thisUne  of  work  in  both  wood 
and  metal.  Writs  fully  stating  age;  experience,  where 
had.  and  wages  expected.  Address  Modal  Maker, 
Everyday  Engineering  Magazine.  S  Wast  45th  Street. 
New  York. 

YOU  NO  MEN,  wanting  to  leam  drafting,  write  to 
H.  Hagene,  1225  Kemper  Lane.  Cincinnati,  Ohio,  for 
valuable  information  and  data, 

$100  TO  $150  MONTH — Hundreds  openings.  U.  8.  Gov- 
ernment positions.  Men-women,  18  up.  Experience 
unnecessary.  List  positions  free.  Write  Immediately. 
Franklin  Institute.  Dept.  R-99,  Rochester.  N.  Y. 

Instructions 

CRY8TAL  GAZING— The  erase.    8end  self-addressed 

stamped  envelope  right  now  for  free  Instructions. 
Zanclg's,  Box  558,  Asbury  Park,  N.  J.  

Inventors 

INVENTORS— Writs  for  our  free  Illustrated  guide  book 
and  Evidence  of  Conception  Blank.  Bend  model  Or 
sketch  and  description  of  lnventlan  for  our  opinion  of  Its 
patentable  nature  free.  Highest  References.  Prompt 
Service.     Reasonabls  Terms.    VICTOR  J.   EVANS  aV 

CO.,  748  Ninth.  Washington,  D.  C.  

INVENT0R8.  In  all  matters  concerning  Patents,  The 
National  Institute  of  Inventors,  118  Fulton  St.,  New 
York  City,  a  co-operative  society  of  2500  will  help  you 
protect,  develop  and  market  your  inventions.  Annual 
dues  $10.00.    Booklet  on  request  


INVENTORS— We  do  experimental  Model.  Tool.  Die 
and  Jig  work.  Light  manufacturing.  Miller  A  O'Brien 
Mfg.  Co..  North  Saint  Paul.  Minn.  


INVENTORS — Ideas  large  or  small  wanted.     Let  me 

kuow  what  you  have.    All  drawings  returned  in  five 

days  with  offer  for  same  if  wanted.     Your  Ideas  are 

money:  don't  wait.     Box   13.   North   Sanford.   N.  Y. 


INVENTORS— I  MAKE  MODELS.  Estimate  free. 
Bennle  Nortwed.  Kcilerton.  Iowa.  


INVENTOR'S  MANUAL,  HOW  TO  MAKE  A  PATENT 

PAY  Is  a  work  of  special  interest  to  Inventors  in  per- 
fecting their  Inventions,  taking  out  their  patents,  and 
disposing  of  them.  It  Is  not  In  any  sense  a 
Patent  Solicitor's  circular  nor  a  Patent  Broker's  adver- 
tisement. No  advertisements  of  any  description  appear 
In  the  work.  It  is  a  book  containing  a  quarter  of  a  cen- 
tury's experience  of  a  successful  inventor,  together  with 
notes  based  upon  the  experiences  of  many  other  inventors. 
120  pages.  Price  $1.25  postpaid.  The  Norman  W. 
Henley  Publishing  Co.,  2  West  45th  Street.  New  York. 


TWO  V0LUME8  on  MECHANICAL  MOVEMENTS  by 

G.  D.  Hlsoox  are  works  every  Inventor  should  have  for 
reference.  If  the  thing  you  want  has  been  Invented, 
It  Is  Illustrated  In  these  volumes.  If  It  hasn't  been 
invented,  then  you'll  find  In  It  the  nearest  things  to 
what  you  want,  some  movement  or  device  that  will  apply 
to  your  case,  perhaps:  or  which  will  give  you  a  key  from 
which  to  work.  No  books  over  published  are  of  more 
real  value  to  the  inventor,  draftsman  or  practical  me- 
chanic than  this  set  of  books.  Price  per  volume  each 
$3.00  prepaid.  The  Norman  W.  Henley  Publishing  Co., 
2  West  45th  Street,  New  York.  

Male  Help  Wanted 

RAILWAY  TRAFFIC  INSPECTORS;  $110.00  a  month 
to  start  and  expenses;  travel  If  desired:  unlimited  ad- 
vancement No  age  limit  Three  months  home  study. 
Situation  arranged.  Prepare  for  permanent  position. 
Writs   for  Booklet  CM-36.     STANDARD  BUSINESS 

TRAINING  INSTITUTE,  Buffalo,  N.  Y.  

FIREMEN.  Brakemen,  Baggagemen,  $14O-$2O0;  Colored 
Porters  by  Railroads  everywhere.  Experience  unneces- 
sary.   898  Ry,  Bureau.  East  St.  Louis.  111.  


Miscellaneous 


TOBACCO  OR  SNUFF  HABIT  cured  or  no  pay.    $1  00 

If  cured.    Remedy  sent  on  triaL    Superba  Co.,  S.  M., 


Baltimore.  Md. 


BREED  Canaries — Profitable  pastime.    Particulars  free. 

Bird  Farm.  Lynnhaven.  Virginia.  

DETECTIVES  EARN  BIG  MONEY.  Travel.  Experience 
Unnecessary.    We  train  you.    Particulars  free.  Write 
American  Detective  System.  196S  Broadway.  N'.  Y. 
WRITE  for  newspapers  and  magazines.   Big  pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Syn- 

dlcate.  534  St  Louis.  

MECHANICAL  DRAFTING,  all  kinds;  Inventions. 
Models  Developed.    E.  C.  Tlmlick,  4238-A.  W.  Eastnn. 

St-  Louis.  Mo.  

RADIO  8ET  of  Marvelous  Efficiency.  Blueprints,  in- 
structions, etc. :  complete,  $1.00.  F.  E.  Webb.  327  West 
.lath  Street.  New  York. 

COMPLETE  SET  OF  DRAWING8  of  the  Liberty  12 
engine.  A  United  States  Standardized  Aircraft  Engine. 
Giving  all  views  with  number  of  parts,  names  of  parts 
and  weights  of  parts.  Mall  $1.00.  Dept.  A..  Ocean 
Publishing  Co.,  25  W.  42nd  St.,  New  York  City. 


M  iscellaneous~{Continued) 


COLLECTORS'.  HUNDRED-PAGE    MAGAZINE  —  Tmn 

i*niea,  10  cents.    West  Collector,'  WoTld  S^rtor7i5i° 

2,"  MWNE£t  OKLAHOMA,  a  growing  city,  a  good  Place 
to  Write  Board  of  Commerce,  ghawneVT  OUa. 


mechanical  and  electrical   paper  TOblianedT  anil  ^ 

^•KcfiTC-  £veTU^t£r% 


Motion  Picture  Plays  &  Su  fit  lis*  . 

iSkiOSi^*"*."'*™"  for  M*".  angfartlons  sullsiateTSr 
Sv2?pIX!l.  E«,»umco  unnecessary;  ToS^St^SS 
Free.    Producers  League.  530  St  LonisT  Mo. 

 Patents  

£,ATEMI?'  BooUet  free.  Highest  references.  Bast  re- 
sults Promptness  assured.  WtaTSONB  COLKMAM 
Patent  Lawyer,  624  F  SL,  Washington,  p.  ^LBM**. 
PATENTS  —  Herbert  Jenner.  Patent  Attorn** — l^t 
Mechanical  Expert  62!  P  St,  WaS*urtoS*B* 
frclrcular-*"8'1'  ^  •»  "ad  and  1U  eSof'cosl  °sj 

SS  '"'"ties  "T°«£  «nsuluUon»*  MuSn  *  c?.' 
fSf^U  A."°™ys,  641  Woolworth  Building.  New  York 
h„5,  F.  «?£?*'•  .W*?hln*t<>n-  Tower  Building  Chicago' 
Hobart  Bldg..  583  Market  Street,  San  Fritndsoo!  CriSf," 

T.n'liTiLS8E  i°VR  R|OHTS  TO  PATENT  PROTEC- 

Ii°!fi— B,ef?ro  dlS5°?ln«  your  Invention  to  anyone  send 
™„  blf.nl[  fo?n  "  Evidence  of  Conception"  to  be  signed 
and  witnessed.  Form  and  information  concerning  Mtenta 

(ne„*,™  Lai,c,u'<'r  *  Allwlne.  237  Ouray  Bulldta?. 

cSSjuZ.-0"  °rl*'""°"  «  *«  *"»   "Evldenc.  of 

PATENTS— Prompt,  personal,  efficient  service  by  an 
attoroey-al-law,  skilled  In  all  branches  of  Tatent  Prac- 
tice. Over  12  years  actual  experience;  full  information 
Washington?  p.  C  P"  P"""""™'-323  "CG11I  BTBalE: 

PATENTS— Fees    In    Installments.      Frank    T.  Fuller 
formerly  Lieutenant.  Engineers,  Washington.  D.  c. 

£MENT  Wt!AT  Y0U  'NVENT — It  may  be  valuable. 
Wr."j  mlio  No  Attorney's  fee  until  patent  is  allowed. 
Estab.  1882.  Inventor's  Guide"  FREE.  Franklin  H 
Hough.  510  Loan  &  Trust  Bldg.,  Washington.  D.  C. 
GET  YOUR  OWN  PATENT8:  Save  attomeya  fees:  In- 
structions and  advice  free.  Carl  Larson  Co..  Park  Bow 
Bldg.,  New  York. 


Phonographs 


BUILD  YOUR  OWN  PHONOGRAPH— Big  saving.  We 

furnish  parts  and  cabinets.  Write  today  for  free  In- 
structions. Associated  Phonograph  Supply  Co.,  Dept  V. 
Cincinnati.  Ohio. 


Photography 


DO  YOU  TAKE  PICTURES?  Write  for  free  sample  of 
our  big  magazine  showing  bow  to  maze  better  pictures 

and  earn  money.  American  Photography,  466  Pope  Build  - 
tag.  Boston,  Mass.  

Pictures 

HIGH  ART  PH0T0GRAPH8  —  Beautiful  Models  In 
artistio  poses.  Suitable  for  Den  and  Clubroom  decora- 
tions or  private  collection.  Send  10c  for  miniature 
samples.  Illustrated  sheet  and  price  list  United  Sales 
Co.,  Springfield.  111.  "  

Real  Estate 

OZARK  Water  Power,  Timber,  free  range  and  fruit 
Guthrie  &  Son,  Ozark.  Arkansas. 


Short  Stories  Wanted 


SHORT  STORIES,  Poems.  Plays,  Etc,  are  wanted 
publication.    Literary  Bureau,  166  Hannibal,  Mo. 


Stamps 


APPROVALS  60%  discount.  Reference,  please, 
bought,    Lang.  1433-J  59th.  Cicero.  Illinois. 


FREE  PREMIUM  with  4  Belgium  German  oocupation. 

for  10c.    Jos.  Gallant,  Hempstead.  N.  Y. 


FINEST  BRITISH  COLONIAL  APPROVALS— PRICES 

VERY  MODERATE.    R1EDELL,  SCHENECTADY.  N.Y. 


STAMPS  —  50  VARIETIES  — Transvaal,  Brazil,  Peru. 
Cuba.  Mexico,  etc.,  and  Album,  10c:  60  different  U.  S  . 
25c:  1.000  hinges.  10c;  1,000  mixed,  40c  List  Free. 
I  buy  stamps.    C.  Stegmann,  5975  Cote  Brilliant*.  St. 

Louis,  Mo.  

Used  Office  Equipment 

AD DRESSO GRAPHS,  Multlgraphs,  multicolors,  folders, 
sealers  and  duplicators.  Guaranteed.  Office  Device 
Company.  156  F  North  La  Salle.  Chicago.  

Wireless 

WIRELESS  PARTS.  PROMPT  DELIVERY.  Standard. 
1*4"  switch  knob-lever  complete  35c  Switch  points  with 
screws  25c  dozen.  State  panel  thickness.  Novotov  Elec- 
tric. Charlotte,  N.  C. 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Google 


Interchangeable  Type -Sets  For  Every  Language 

Every    Business,    Every    Science    and   Every  Profession 


No  Other  Typewriter 
Can  Do  This: 


Make  Your  Writing  T-a-l-k 


just  as  oratory  puts  the  power  of  emphasis  into  the  spoken  word,  so  the 

Multiplex  Hammond 


Only  About 
11  lbs. 


Also  an 
Aluminum 


PORTABLE  Model 

For  Travelling — for 
Full  capacity 
Ask  for  Special  Folder 


puts  the  all-telling 


of  emphasis  into  ihe  written  word. 

business,   professional   or   social  usage. 

Note  the  several  distinctly  different  type-styles 


No  other  typewriter   can   turn   cold   type  into 
living,    bre.it hing    words  -words    pointing  with 
ihe  writer's  deepest  convictions  —  words  express- 
inn   to  a   nicety   his  most   conventional   mood-  -       reproduced     below-  Just    turn     the    knob  to 
words   showing   always  absolute   correctness — in  change: 


All  Type  Styles  ~  All  Languages  -  All  Sciences 

especially   represented  on  one  MULTIPLEX 


CHANGE    TYPE       IN  A 


SECOND 


FOR  BUSINESS  EXECUTIVES:  -  Miniature  Type  and  close 
spacing  for  condensing  Loose-leaf    Manuals  and   Index    Card  work 


The  Multiplex  is  unlike  any  other  type- 
writer. Its  work  is  as  great  an  improvement 
over  the  typewriter  as  the  earlier  typewriter 
was  over  the  fountain  pen,  or  the  fountain  pen 
over  the  quill.  There  are  over  365  different 
type-sets,  including  all  languages,  to  select  from. 


Mail  the  Coupon  for  FREE  BOOKLET 

It  will  show  you  how.  with  the  Multiplex,  you  can  put  the 
force  of  emphasis  into  your  typed  matter — how  you  can  rfrtrc 
home  with  strength  of  accent  the  fulness  of  your  araumrnt 

bow  you  ran  write  with  the  same  convincing  fore*  that 
you  use  in  speaking— an  exclusive  feature  of  the  Multiplex. 

We  will  also  send  our  pamphlet,  "The  President  and 
Hie  TirpeKriter." 


HAMMOND  TYPEWRITER  CO.,  585A  East  69th  St.,  New  York  City 


Mail  this  Coupon  NOW/ 

"Many  Typewriters  in  One"      /       Audrey  . 

Because   one  machine   will  * 
write  many  styles  of  type  / 
and    many    languages.  j 


Gentlemen:  Please  send  Free  Booklets  to 


Occupation  >""->-  "T  *  *  * 

InyO,.  about  special  Urmsto 


profcMtionalt 


VOL.1         VOL.11     VOL.111      VOL.  IV      VOL.  V         VOL.  VI 


Can  You  Answer  these 
Questions  on  Shop  Work? 


Test  Yourself  NOW 

A  surface  of  Cast  Iron  Is  to  ho  finished  In 
one  cut  on  a  niillln*-  machine.  The  railing  Is 
N  inches  long  antl  r»  Inches  wide.  The  milling 
culler  has  a  diameter  of  3  Inches  and  a  width 
of  2  Inches.  Uim  long  will  it  take  lo  do  the 
»ork»    Assume  a  feed  of  214  Inchei. 

For  what  purpose  is  t  magnetic  chuck  used? 

How  many  processes  for  cutting  gear  teeth? 

Host  do  you  d"termlno  the  ratio  of  two 
gears,  when  the  numbers  of  teeth  are  given? 

The  lead  screw  has  a  i/'.ch  of  U  inch.  What 
Is  the  ratio  of  gears  to  be  Used  lo  cul  u  screw 
with  18  threads  per  inch? 

What  determines  the  cutting  speed  In  a  mill- 
ing machine? 

Give  a  short  description  of  tho  thermit- 
welding  process. 

What  is  llhfstMIl  the  first  step  In  making 
any  loot  from  a  tosl-maker's  standpoint? 

Why  Is  It  advisable  to  rut  the  threads  of  an 
adjustable  tap  somewhat  smaller  than  the  de- 
sired SIM  for  liie  up  to  cul? 

I'nder  what  rirnimstanees  would  'ott  con- 
sider it  advisable  lo  oae  a  counter-boie.  rather 
than  a  drill,  when  enlarging  a  holer  Why? 

Why  should 
dulgcd  in  when 
tools? 

What  Is  the  practical  way  to  test  lh. 
of  molding  sand? 

How  does  the  riser  on  a  steel  casting  differ 
from  one  for  iron? 

What  ore  some  of  the  precautions  necessary 
In  pouring  a  mold  In  order  lo  obtain  Lhfl  best 
results  ? 

Iluw  are  the  sides  of  deep  mo'Js  vented  when 
a  flask  is  used? 

What  point  carbon  steel  should  be  used  for 
machine  tools,  ttlllUftg  cotters    Mils,  and  taps  i 

Why  is  It  necessary  to  reheat  large  pieces 
after  they  have  been  hardened! 

What  must  be  the  outside  lfameter  Ihe 
original  wooden  pattern  for  the  rim  of  a  pulley 
with  six  arror.  the  diameter  of  the  finished 
pulley  to  be  :ifl  inches  and  Ihe  width  of  face 
0  inches? 

What  are  the  allowances  for  Shrinkage  in  the 
construction  of  a  wooden  pattern  of  a  shaft 
hanger  bearing  cap? 


undue  accuracy  never  be  In- 
l  makh  ■•  drill  jigs  and  similar 


tempt 


A  Few  of  the  Subjects  Treated 
Tool  Design 
Die  Making 


Machine  Shop 

Practice 
Machine  Shop 

Management 
Production 

Manufacturing 
Metallurgy 
Welding 
Tool  Making 


Metal  Stamping 
Foundry  Work 
Forging 
Pattern  Making 
Mechanical 

Drawing,  etc. 


-T- 


'■pHE  skilled  mechanic  today  is  a  specialist.  He  has  no  opportunity  to 
I  build  a  complete  machine  or  even  a  small  part  of  one.  His  active  work 
is  carried  along  r.'lher  limited  lines.  But  to  make  the  best  success  in 
his  work — to  secure  promotion  to  more  responsible  duties  or  to  go  into  busi- 
ness for  himself — il  is  absolutely  necessary  that  he  have  a  broad  and  compre- 
hensive knowledge  of  machine  work  and  shop  practice.  There  is  only  one 
really  feasible  way  for  the  mechanic  to  familiarize  himself  with  other  shop 
lines  outside  his  own  individual  work — and  that  is  to  have  specialists  in  all 
lines  give  him  all  they  have  learned  in  a  form  that  will  be  readily  accessible. 
There  you  have  the  reason  for  the  famous  standard  reference  work,  called 
"Modern  Shop  Practice." 

Thousands  of  Dollars'  Worth  of  Shop  Information 
"Modern  Shop  Practice"  is  a  wonderful  reference  work  in  Machine  Shop 
Practice  and  Management,  Production  Manufacturing,  Metallurgy,  Welding, 
Tool  Making,  Tool  Design,  Die  Making,  and  Metal  Stamping,  1-oundry  Work. 
Forging,  Pattern  Making,  Mechanical  Drawing,  etc.  It  has  been  tested 
through  six  editions,  bought  by  thousands  of  mechanics,  consulting  engineers, 
shop  superintendents  and  owners,  production  managers,  etc. 

New  Edition  Only  7c  a  Day 

Six  magnificent  volumes,  flexibly  bound  in  American  Morocco,  goltl 
stamped.  2.300  pages.  2,500  illustrations— photographs,  drawing,  explanatory 
diagrams,  tables,  etc.  Here  you  have  at  your  finger  tips  up  to  date  labor- 
saving  methods  that  big  manufacturers  have  spent  thousands  of  dollars  to 
develop.  Facts  that  you  can  use  in  your  everyday  work.  Information  that 
fits  you  to  earn  bigger  pay.  All  this  is  now  yours  in  the  new  6  volume  set  of 
"Modern  Shop  Practice,"  on  payments  so  easy  as  to  average  only  50c  a 
week  or  only  7c  a  dav! 

SHIPPED  FREE 

No  money  in  advarce.    Not  a  cent.    See  the  books  in  yo-tr  own  home  or 
shop  absolutely  fret  at  our  risk.    Read  them,  examine  then,,  study  them  for 
7  whole  days  before  you  need  decide  whether  you  want  to  1  ecp  them  or  not. 
Send  no  money  to  get  the  books  for  free  examination.    Ma  ce  no  deposit. 
Assume  no  obligation.    Simply  sign  and  mail  the  coupon  herewith  and 
the  books  will  be  promptly  shipped  to  you  for  7  days'  free  cxamina- 
tion.    If  you  are  not  more  than  delighted  with  the  books  and  Jo  not 
consider  them  a  wonderful  investment,  just  send  them  back  to 

IIS.  and  you  won't  Owe  US  a  Cent.  American 
If  you  prize  the  books  and  consider  them  worth  many  times  their  pria  £r  Technical 

to  you,  send  only  $2  within  7  days  and  then  $2  a  month  until  the  AW        _  ^'jft 

special  introductory  price  of  $19.80  has  heen  paid.  Chlcajo  u  SS  A 

Extra  Feature  Free  .  Jr  send  me 

Tu  those  who  order  promptly,  wc  will  rive  free  a  con-  1^ 
Bttlting  membership   m   the   Ai.ieric.in   Technical  Socicty 
fnr  one  year.   This  gives  you  Che  right  to  ask  our  ex- 
per! 3  any  question   re^ard-iiR  shop  practice  for  an 
entire  year.    Von  may  a«k  as  many  questions  as 
you  nlcase. 


SEND  NO  MON1 

Merely  sipn  and  mail  the  coup 
the  hooks  will  he  shipped  to  you  at 
risk.     Get  the  coupon  in   the  n::iil 
once,    before    this    spec  i  a  1    o  iTe  r  is 
withdrawn.    Semi  it  today  —  NOW  '. 


Y 

;  and 


AMERICAN  TECHNICAL  SOCIETY, 


S&i  Chicago, 


III.  Jf 


ni   M  o  tl  e  r  n  si 
Practice  for  seven  day*' 

jU'  freo  t-tamluatton,  gM0- 
*y  p'ng  charges  collect.  I  I 
^  nYrlde-  to  buy.  I  will  send 
r  ? 2  -pi)  within  s*»Ten  days  and  tbe 
balance  at  92.00  a  month  tfStfl 
Slf.s-i  ita  *  be* i ,  paid.  Then  yoa 
;einl  iu»  a  receipt  showing  that  the 
of  bonks  and  $12.00  consulting  mem- 
ilp  an-  mine,  and  fully  paid  for.  If 
fc  Hint  I  ran  get  along  with  nut  thf 
er  [In-  sevc:i  days'  trial.  I  will  return 
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Fifteen  Cents 
a  Copy 


Everything  New 

About  Shop  Work! 
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Examine  Them  Free 

The  sixth  edition  of  Modern  Shop  Practice  is  now  off  the  press. 
Let  us  send  you  the  six  volumes  for  seven  days'  free  examination 
— not  a  penny  in  advance.  See  how  27  mechanical  engineers, 
designers,  and  specialists  in  shop  methods  have  given  you  the 
benefit  of  their  vast  experience.  Read  what  they  say  about  pro- 
duction, metallurgy,  welding,  tool  making,  tool  design,  die  mak- 
ing, metal  stamping,  foundry  work,  forging,  pattern  making, 
mechanical  and  machine  drawing,  speed  lathes,  planers,  metal 
drillers,  grinders,  milling  machines,  stamping  machines,  die 
presses,  etc.  Then  after  free  examination,  send  the  books  back 
unless  you  are  convinced  they  will  raise  your  pay. 

lllIMn  AllOoH  The  more  you  know  about  machine 
J  Willi  HI  I V  Call    shop  practice,  the  more  money  you 

will  earn.    Don't  depend  on  your 
hands  alone  to  earn  your  pay. 

Make  your  head  work  for  you.  Equip  yourself  with  knowledge 
that  designs  machinery,  that  does  the  big  work.  These  six  mas- 
sive volumes  tell  everything  you  Avant  to  know  about  every 
phase  of  shop  work.    Written  in  clear,  non-technical  language. 

Only  7c  a  Day 

These  six  magnificent  volumes  are  flexibly  bound  in  American 
Morocco,  gold  stamped.  Contain  2300  pages,  2500  illustrations, 
photographs,  drawings,  explanatory  diagrams,  tables,  etc.  Up- 
to-date  labor  saving  methods  that  big  njanufacturers  have  spent 
thousands  of  dollars  to  learn.  Facts  that  you  can  use  in  your 
everyday  work  at  once.  Examine  the  books  free.  Then  if 
satisfied,  pay  for  them  at  rate  of  7c  a  day. 

No  Money  in  Advance 

Not  a  cent  in  advance.  See  the  books  in  your  own  home  first.  Read 
them  for  seven  whole  days  before  you  decide.  Make  no  deposit — 
assume  no  obligation.  If  you  are  not  more  than  satisfied — send  them 
back  and  you  won't  owe  a  cent.  If  you  are  sure  they  will  raise  your 
pay — send  only  $2 

AMERICAN  TECHNICAL  SOCIETY 

Dept.  M-SSt  CHICAGO,  U.  *.  A. 


within  seven  days 
and  then  $2  a 
month  until  the 
special  introduc- 
tory price  of  $19.80 
has  been  paid. 
(Regular  price 
$30.)  With  each 
set  we  give  you 
Free  a  year's  Con- 
sulting Member- 
ship in  the  Amer- 
ican Technical  So- 
ciety. (Worth 
$12.)--  Mail  coupon 
for  the  books  now. 
Send  no  money. 


•  AMERICAN  TECHNICAL  SOCIETY  , 
1  Ds»L  M-358  CHICAGO.  U.  8.  A. 

I  Please  send  me  the  six-volume  set  of  "Modem  Shop  Prac-  I 
tlce"  for  seven  days'  examination,  shipping  charges  collect. 
If  I  decide  to  buy,  I  will  send  $2  within  seven  days  and 
balance  at  12  a  month  until  $19.80  has  been  paid.  Then 
you  will  send  me  s  receipt  showing  that  the  set  of  books 
and  the  Consulting  Membership  are  mine,  and  fully  paid 
for.  If  I  think  I  can  get  along  without  the  books,  I  will 
return  them  at  your  expense  after  eeven  days. 


Name. 


Reference : , 
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Let  me 

work  for  you 


WORK  for  Kings  and  Queens. 
I  work  for  the  President  of  the 
United  States. 
I  work  for  the  architects  who  build 
your  sky  scrapers. 

I  work  for  the  surveyors  and  engineers  who 
make  your  big  bridges  and  subways  possible. 

I  have  a  mathematical  key  board  with  the 
characters  and  signs  used  in  higher  and  lower 
mathematics,  and  for  engineering,  mechanics, 
etc. 

I  am  invaluable  to  the  student  of  mathe- 
matics, engineering,  chemistry  and  medicine 
as  I  carry  the  signs  and  symbols  used  in  every 
profession — every  science. 

I  "speak"  every  language,  from  Eskimo 
Indian  to  Kata  Kana  Japanese. 

I  use  "speak"  advisedly,  because  I  literally 
make  your  writing  talk  —  as  the  following 
samples  of  my  work  show. 


I  have  over  366  different  type 
sets,  including  all  languages, 
from  this  note  size  to  the  fol- 
lowing extended  type  for 

HEADLINES 

I  put  the  same  Power  of  Empha- 
sis into  the  written  word  that 
oratory  puts  into  the  spoken 
word.    "Just  Turn  the  Knob  "  and 

emphasize. 

Two  type  sets  always  on  each, 
machine. 


Also  an  Aluminum 
PORTABLE  Model 

For  traveling  —  for 

Home.  Weighs  about 

11  lbs.  Full  capacity. 

Ask  for  special 
folder. 


The  Hammond  Typewriter  Co. 

585A  E.  69th  Street         New  York  City 


The 

Heart 
of  the 
Hammond 


ii  ii  ^i\rr 
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I  am  the 

MULTIPLEX 

Standard  "Writing  Machine" 

Over  365 
Different  Type-Sets     ;T  ^ 

Including  All  Languages  to  Select  From  -*-^> 
Any  one  of  which  may  be  substituted  in  a  few 

seconds:   "Just  Turn  the  Knob"  .-j. 

I  have  shown  you  a  few  proofs  of  my  versatility  in 
the  various  types  in  the  column  opposite. 

I  think  you  will  agree  with  me,  when  you  see  me,  that 
no^other  typewriter  can  do  what  I  do. 

No  other  typewriter  can  make  your  writing  "TALK." 

No  other  typewriter  can  INSTANTLY  change  from 
one  style  of  type,  or  from  one  language  to  another. 

Multiplex  Hammond  Reasons 

1.  Variety  of  writing  beyond  the  ordinary. 

2.  All  sorts  of  type  and  languages  on  ONE  Multiplex. 

3.  Automatically    uniform    type    impressions    without    a  culti- 
vated touch. 

4.  Permanently  perfect  alignment. 

5.  Any  width  of  paper,  and  writes  cards  flat  without  bending. 

6.  Large  type,  small  type,  medium  type — all  on  ONE  Multiplex. 

7.  Aluminum  Portable,  travellers'  anil  home  model. 

There  are  more  than  sixteen  (16)  things  I  can  do  that  can- 
not be  done  on  any  other  writing  machine;  and  it  will  pay 
you  to 

Mail  the  Coupon  for  FREE  BOOKLET 
"How  President  Wilson  Frightened  the 
Lords  at  Midnight" 

We  will  also  send  you  our  Caliph  of  Morocco 

pamphlet,  "People  Who  Count."  King  and  Queen  of  Norway 

Thousands  of   prominent  men  Cardinal  Merry  del  Val 

and    women    in    all    walks   of  Sir  James  Matthew  Barrle 

life,  and   in   all   four  corners  Walt  Mason 

of  the  globe,  prefer  and  per-  Wallace  Irwin 

sonally     use     the     Multiplex.  William  Dean  Howells 

Note  this  partial  list:  Bertha  M.  Clay 

President  Wilson  John  Kendrick  Bangs 

Queen  Alexandra  of  England  Leigh  Mitchell  Hodges 

King   and   Crown    Prince   of  Prof.  L.  A.  Loiseaux 

Sweden  Etc.,  Etc. 

r_   ________  _  ------- 

MAIL  FOR  FREE  BOOKLETS 

HAMMOND  TYPEWRITER  COMPANY. 
|  585A  East  69th  St.,  New  York  City. 

Please  send,  entirely  free  and  without  obligation,  the  litera- 
I  ture  mentioned  in  your  advertisement  in  Everyday  Engineering. 

I  Name   

I  Address   

|  Occupation   
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Our*  21  Jewel 


Look! 

21  Ruby  and  Sapphire  Jewels- 
Adjusted  to  the  second — 
Adjusted  to  temperature — 
Adjusted  to  isochronism — 
Adjusted  to  positions— 
25-year  gold  strata  case — 
Genuine  Montgomery  Railroad 

Dial- 
New  Ideas  in  Thin  Cases. 


'■    i  ■  m 


A  Month 

And  all  of  this  for  $3. 50— only  $3.50 

month — you  pay  only  rock- bottom  price- 
yes,  "bed  rock -bottom  price" — the  lowest 
price  at  which  the  Burlington  is  sold. 
Think  of  the  high  grade,  guaranteed  watch 
we  offer  here  at  such  a  remarkable  price.  And 
if  you  wish,  you  may  pay  this  price  at  the 
rate  of  $3.50  a  month.  Indeed,  the  days  of  ex- 
orbitant watch  prices  have  passed.    Write  now. 

Spp  ?t  First  Youd°n,t  pay  a 

"  *  11        cent  to  anybody 
until  you  see  the  watch.  You  don't  buy  a  Burlington 
Watch  without  seeing  it.     Look  at  the  splendid  beauty  of  the  watch  itself.    Thin  model,  handsomely 
shaped — aristocratic  in  every  line.    Then  look  at  the  works.   There  you  will  see  the  masterpiece  of  the 
watch  makers'  skill,  a  perfect  timepiece  adjusted  to  positions,  temperature  and  isochronism. 

Practically  e»ery  vessel  in  the  U.  S.  Navy  has  many  Burlington  watches  aboard.  Some  have  over  100  Burling' 
tons.    The  victory  of  the  Burlington  among  the  men  in  the  U.  S.  Navy  is  testimony  of  Burlington  superiority. 


Burlington  Watch  Co.  v 

19th  Street  and  Marshall  Boulevard  V 
Dept.   1399  Chicago.  III.  \ 

Please  send  me  (without  oblic.it ions  \ 
and  prepaid  )  your  free  book  on  I 
watches  with  full  explanation  of  your 
cash  or  $9.90  a  month  offer  on  the  Bur- 
lington Watch. 


Name  . 


Send  Your  Name  on  This 

E-VOT* sO  f*4*hBMBMm*  Get  the  Burlington 
\  ■  » t7t?  ImUU/JUM  WatchBookbysend- 

\    ing  this  coupon  now.    You  will  know  a  lot  more  about  watch 
♦♦^    buying  when  you  read  it.    You  will  be  able  to  "steer  clear" 
___  \   of  over-priced  watches  which  are  no  better.    Send  the 
\    coupon  today  for  the  watch  book  and  our  offer. 


Address  . 


Burlington  Watch  Company 

19th  Street  and  Marshall  Blvd.  Dept.  1399  Chicago,  ID. 

Canadian  Offices:  338  Portage  Ave.,  Winnipeg,  Man. 
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EVERYDAY 


Short  Cuts  to  Bigger  Pay 


Your  last  chance  to  procure  one  of  these 
famous  McGraw-Hill  Home  Study  Courses 

at  the  Old  PriCeS.  Here  are  three  of  the  McGraw-Hill 

Home  Study  Courses  that  make  promo- 
tion sure.  Each  represents  practically  a 
life  time  of  study  and  practice.  They  are 
not  correspondence  courses.  They  are 
self-teachers.  All  the  information  you 
need  is  laid  before  you  in  plain  language 
and  plain  illustrations. 


Croft's  Library  of  Practical  Electricity 

The  only  electrical  library  in  existence  that  actually  teaches 
electrical  practice  ae  expert*  know  it.  3,000  paces  and  2,100 
Illustrations  taken  from  electrical  work  itself.  8  flexibly  bound 
volumes,  pocket-sise.  Easy  to  read  and  easy  to  understand, 
and  the  principles  easily  applied  to  work  as  it  is  done.  For 
both  the  beginner  and  trained  man,  for  reference  or  study. 
Price  before  Feb.  28th,  1920,  $16.  Afterwards  $20,  payable 
•2  in  ten  days  and  93  per  month. 


fowet  riant  Library 


The  most  used  engineers'  library  ever  published.  Over  30,000 
power  plant  men  are  using  them  as  a  means  of  passing  exam- 
inations and  becoming  chief  engineers.  8  volumes,  durably 
bound  in  dark  blue  cloth.  About  2,700  pages,  1,800  Illustra- 
tions. If  you  are  Interested  in  any  branch  of  power  plant  work 
you  must  have  these  books.  They  will  enable  you  to  pass  the 
examination  in  any  state.  Price  before  Feb.  28th,  1020,  $12. 
Afterwards  $16,  payable  $2  per  month. 

Not  one  cent  in  advance 

Merely  check  the  library  in  which  you  are  interested,  fill  out  the 
coupon  and  return  to  us.  We  will  ship  the  set  of  your  choice  for 
ten  days'  absolutely  free  examination.  Return  at  our  expense  if 
you  are  not  thoroughly  pleased.  Pay  only  the  small  monthly  pay- 
ments called  for  if  you  are  satisfied  the  books  will  increase  your 
earning  power.  But  act  now.  Tomorrow  may  be  too  late  to  get 
the  books  at  the  old  price. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 


Machine  Shop  Library 

The  practical  side  of  machine  shop  work,  written  by  such  well 
known  authorities  as  Colvin,  Stanley,  Lake,  Goodrich,  Haas, 
Ac.  3,000  pages,  2,000  illustrations.  9  volumes,  dark  red 
cloth,  morocco  grained.  Suitable  to  the  needs  of  every  man 
connected  in  any  way  with  the  machine  shop.  Records  ol  actual 
practice  that  show  the  way  to  more  pay.  Price  before  Feb. 
28th,  1920,  $16.  Afterwards  $20,  payable  $2  in  ten  days  and 
13  per  month. 

Save  $4  by  ordering  NOW 

An  advance  of  $4  in  the  price  of  each  set  must  be  put  into  effect 
after  February  28,  1920.  Orders  received  by  us  after  that  date 
will  be  charged  at  the  increased  rate.  No  exceptions  can  be  made. 
Even  at  the  new  prices  these  books  are  the  best  buy  in  engineering 
literature  of  the  time. 

FREE   EXAMINATION  COUPON 


McGraw-Hill  Book  0*..  las..  239  W.  39th  «..  N.  Y. 
Gentlemen:   Bend  for  ten  days'  free  Inspection  toe  library  I 
hare  checked  below: 

D  Croft's  Electricity.  $18— payable  $2  per  month. 
D  Machine  Shop  Library,  118— payable  tl  per  month. 
D  Power  Plant  Library.  $12 — payable  $1  per  month. 

If  satisfactory  I  will  send  first  payment  in  ten  dare  aad  the 
same  amount  each  month  until  paid.    If  not  wanted  1  wig 

return  the  books  at  your  expense. 

Signature   

Retldence  address  

City  aad  State  

Your  employer  

His  address  

Your  occupation   ED-2-21 


Digitized  by 


Google 


m 


MULTIPLEX 


Digitized  by 


Google 


 a 

Si 


Automobile  $1951  lAufomobile  $50 

1  Engineer   ajgal  I  Repairman  Aweek 
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VOL.1 

•  MOTORS 
ENGINE  PARTS 
CARBURETORS 

VALVES 
LUBRICATION 


Take  Your  Choice  of 
These  Big  Paying  Jobs 

THOUSANDS  of  men  like  you  are  wanted  to  fill  these  big-paying  jobs  in  the 
automobile  engineering  field.    Thousands  of  places  are  open,  too,  for  chauffeurs  and  garage 
managers.   It's  easy  to  get  one  of  these  good  jobs  and  to  prepare  yourself  to  hold  it.   You  don't 
have  to  go  to  school.   You  don't  have  to  serve  an  apprenticeship.  Spare  time  only  is  needed.  These 
great  automobile  books  will  teach  you  everything  you  need  to  know.  Fifteen  of  the  greatest  engineers 
and  experts  in  the  business  wrote  them  in  simple  language  that  anybody  can  understand. 


Auto  BpoRs 

6  Volumes  Shipped  Free 

Just  off  the  press — the  1920  model— an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  construction,  care  and 
repair  of  pleasure  cars,  motor  trucks  and  motorcycles.  Packed  full  of 
advance  information  on  Lighting  Systems,  Garage  Design  and  Equip- 
ment, Welding  and  other  repair  methods.  Contains  everything  that  a 
mechanic  or  an  engineer  or  a  motorcyclist  or  the  owner  or  prospective 
owner  of  a  motor  car  ought  to  know.  Anybody  can  understand  them. 
Tastefully  bound  in  American  Morocco,  flexible  covers,  gold  stamped, 
2650  pages  and  2300  illustrations,  tables,  blueprints  and  explanatory 
diagrams.  A  library  that  cost  thousands  of  dollars  to  compile  but  that  comes  to  you 
free  for  7  days'  examination.  Over  50,000  sets  of  previous  editions  have  been  sold. 


Only  7c  a  Day! 


Partial  Contents 

Automobile  Motors;  Weld- 
ing; Motor  Construction 
and  Repair;  Carburetors 
and  Settings;  Valves,  Cool- 
ing; Lubrication;  Fly- 
wheels; Clutch;  Transmis- 
sion; Final  Drive;  Steering 
Frames;  Tires;  Vulcaniz- 
ing; Ignition;  Starting  and 
Lighting  Systems;  Shop 
Kinks;  Commercial  Ga- 
rage; Design  and  Equip- 
ment; Electrics;  Storage 
Batteries;  Care  and  Repair 
of  Motorcycles;  Commer- 
cial Trucks;  Gas  Tractors. 

123  ^uep"nts 


Wiring 


Electric 
Diagrams 


Not  a  cent  to  pay  in  advance.  First  you  see  the  books  in  you  own  home  or  shop.  Just  mail 
coupon  and  pay  express  charges  when  books  arrive.  You  can  read  them  and  study 
them  for  seven  whole  days  before  you  decide  whether  you  want  to  keep  them  or 
not.  If  you  like  the  books,  send  only  $2.80  in  7  days  and  $2  a  month  until  the 
special  introductory  price  of  $21.80  lias  been  paid.  (Regular  Price  $30.)  Along 
with  the  set  goes  a  year's  consulting  membership  in  the  American  Technical 
Society.  (Regular  price  $12.)  This  part  of  our  offer  will  be  withdrawn  when 
the  membership  is  filled.   Mail  the  coupon  without  delay. 

Don't  Send  Money  Now! 

Don't  take  our  word  for  it.  See  the  books  without  cost.  Here  is  a 
chance  for  you  to  get  a  real  man's  job  wiih  a  man's  size  pay.  Don't 
waste  a  minute  in  sending  the  coupon.  Put  the  coupon  in  the  mails 
today.    Send  no  money — just  the  coupon! 

American  Technical  Society,  Dept.  A-353  Chicago,  III. 


FREE  Examination  Coupon 


|  American  Technical  Society,  Dept.  A-353  Chicago 


I Please  Bend  me  the  6- volume  Bet  of  Automobile?  Engineering  for  7  days'  examination.  n 
Bhippirg  charge*  collect.   If  1  decide  to  buy.  1  wul  Fend  fci.SO  within  7  daya  and  the  bftl-  | 

nn.'.i  n  f   •!•>  a  rannlli  until  » V-iti  t91    kl\  !mu  K....n    r...i.l        f   J    .....    _  _l_  .  


ani-e  at  $2  a  month  until  the  $21.80  has  been  paid.  Then  you  send  me  a  receipt  showing 
V}  l.Mne.*3i'  **t«f  hooka  and  the       Consulting  Memt>erBhit>  are  mine  and i  fully  paid  for. 


If  I  think  I  enn  pot  alontr  without  thn  looks  after  7  dny^ 
fortiicm  nt  your  cxpei.jjj.    [Ftca—fAl  out  all  linen. J 


I 
I 

1  Addr. 
I  City.. 
|  Kefcr 


trial,  1  will  notify  you  to  Maid 
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Twenty  Cents 
a  Copy 


CONSTRUCTION  OF  MINIATURE  LOCOMOTIVES  (See  Page  12) 


Short  Cuts  to  Bigger  Pay 


Your  chance  to  procure  one  of  these  famous 
McGraw-Hill  Home  Study  Courses  for  ten 


days9  free  trial. 


Here  are  three  of  the  McGraw-Hill 
Home  Study  Courses  that  make  promo- 
tion sure.  Each  represents  practically  a 
life  time  of  study  and  practice.  They  are 
not  correspondence  courses.  They  are 
self-teachers.  All  the  information  you 
need  is  laid  before  you  in  plain  language 
and  plain  illustrations. 


Croft's  Library  of  Practical  Electricity 

The  only  electrical  library  In  existence  that  actually  teaches 
electrical  practice  as  experts  know  It.  3,000  paces  and  2,100 
illustrations  taken  from  electrical  work  Itself.  8  flexibly  bound 
volumes,  pocket-size.  Easy  to  read  and  easy  to  understand, 
and  the  principles  easily  applied  to  work  as  It  la  done.  For 
both  the  beginner  and  trained  man.  for  reference  or  study. 
Price  S20,  payable  $2  in  ten  days  and  $3  per  month. 


Power  Plant  Library 


The  most  used  engineers'  library  ever  published.  Over  30,000 


power  plant  men  are  us  la  a  them  as  a  means  of  passing  exam- 
inations and  becoming  chief  engineers.  8  volumes,  durably 
bound  in  dark  blue  cloth.  About  2,700  pages,  1,800  Illustra- 
tions. If  you  are  interested  in  any  branch  of  power  plant  work 
>ou  must  have  these  books.  They  will  enable  you  to  pass  the 
examination  in  any  atate.    Price  916,  payable  $2  per  month. 

Not  one  cent  in  advance 

Merely  check  the  library  in  which  you  are  interested,  fill  out  the 
voupon  and  return  to  us.  We  will  ship  the  set  of  your  choice  for 
ten  days'  absolutely  free  examination.  Return  at  our  expense  if 
you  are  not  thoroughly  pleased.  Pay  only  the  imall  monthly  pay- 
ments called  for  it  you  are  satisfied  the  bonks  will  increase  your 
earning  power.    But  act  now.    Tomorrow  may  be  too  late. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 


Machine  Shop  Library 

The  practical  aide  of  machine  shop  work,  written  by  such  well 
known  authorities  aa  Colvin,  Stanley,  Lake,  Goodrich,  Haas, 
Ac.  3,000  pages,  2,000  Illustrations.  •  volumes,  dark  rod 
cloth,  morocco  grained.  Suitable  to  the  noada  of  every  man 
connected  in  any  way  with  the  machine  shop.  Records  of  actual 
practice  that  snow  the  way  to  more  pay.  Price  $20,  payabla 
$2  in  ten  days  and  $3  per  month. 

Records  of  Work  Itself 

The  fact  that  the  material  In  thesa  libraries  was  taken  from 
the  best  in  actual  practice  has  made  them  the  moat  used  hooka 
of  their  kind  in  existence.  They  are  for  progressive  men  who 
insist  upon  the  best  in  mechanical  and  engineering  literature. 
Of  equal  value  to  the  beginner  and  expert.  Positively  written 
in  language  that  any  man  who  can  read  and  write  can  under- 
stand'. 

FREE   EXAMINATION  COUPON 


McGrftw.HIU  Book  Co.,  Inc..  239  W.  39th  St..  N.  Y. 

Gentlemen:    Send  for  ten  days'  free  Inspection  the  Library  I  hare  checked 

below: 

f~| ..  Croft's  Electricity.  (20 — payable  $3  per  month. 

| — |    Machine  3 hep  Library.  920 — payable  $3  per  month. 

| — |    Power  Plant  Library.  $16—  payable  $2  per  month. 

If  satisfactory  1  will  send  first  payment  In  ten  days  and  the  same  amount 
each  month  until  paid.  If  nut  wanted  I  will  return  the  books  at  your 
aipenic. 

Signature     

Residence  address  

City  and  State  

Your  employer   

Hli  address   

Your  occupation    E.  D.  4-20. 
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MATHEMATICS  AND  SCIENCE. 

IT  was  once  "proven"  mathematically  that  it  was  impos- 
sible to  fly.  Langley  battered  this  theory  to  death.  James 
Clark  Maxwell  brought  forth  a  mathematical  treatment 
called  the  Electromagnetic  Theory  of  Light.  Twenty-two 
years  later,  the  brilliant  young  Hertz  of  Karlsruhe  proved 
experimentally  that  Maxwell  was  right.  In  the  first  case 
higher  mathematics  were  wrong;  in  the  second  case  they 
were  right. 

IT  requires  a  great  intellect  to  theorize  in  mathematics  as 
Maxwell  did,  and  few  men  are  capable  of  doing  it.  The 
man  or  men  whose  mathematics  told  them  that  flying  was 
impossible  were  probably  incapable  of  handling  such  an 
involved  problem. 

THE  value  of  mathematics  to  science  depends  largely  upon 
the  men  who  use  mathematics  in  a  scientific  way.  The 
mathematics  of  such  men  as  Newton,  Maxwell,  Lodge,  Kelvin, 
Euclid  afhd  Arrhenius  have  been  of  tremendous  value  to  the 
world.  A  scientist  wandering  around  in  the  upper  regions 
of  mathematics  must  be  sure  of  his  step  else  he  makes  a  mis- 
take and  misinforms  the  world  on  some  subject  of  vital  im- 
portance.   This  would  do  more  harm  than  good. 

MATHEMATICS  is  the  backbone  of  science.  Without  the 
higher  expressions  in  mathematics  there  would  be  no 
science  in  a  strict  sense  of  the  term.  This  means,  then,  that 
progress  is  dependent  upon  mathematics. 

THE  wrong  use  of  figures  may  bring  about  great  catastro- 
phes. It  may  cause  a  liner  to  sink  at  sea,  an  elevator  to 
drop,  a  building  to  collapse,  a  train  to  be  wrecked  or  a  city 
to  be  flooded. 

MATHEMATICS  stand  guard  over  human  knowledge. 
Mathematics  prevent  theory  from  running  amuck. 
Mathematics  analyze  things.  Few  things  are  of  greater  im- 
portance to  the  world. 

THE  science  of  figures  has  made  possible  great  things.  The 
difference  between  rule-of-thumb  procedure  and  real 
science  is  mathematics.  It  would  be  impossible  to  build  a 
Brooklyn  Bridge,  a  Woolworth  Building  or  an  Empire  State 
Express  without  the  science  of  figures. 

MATHEMATICS  lead  into  infinity.  The  science  is  as  vast 
and  endless  as  space  itself.  One  can  never  hope  to  get 
to  the  end.  The  "bottom-bottom"  of  mathematics  is  as  be- 
clouded with  mystery  as  any  one  of  the  great  cosmological 
problems. 

RAYMOND  FRANCIS  YATES.  Editor. 
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Books  For  The  PRACTICAL  MAN 


Henley's  Twentieth  Century  Book  of  Recipes,  Formu- 
las and  Processes. 

Edited  by  Gakdnm  D.  Hiscox.  The  most  valuable  techno-chemical 
formula  book  published,  including  over  10,000  selected  aaentific, 
chemical,  technological  and  practical  recipes  and  processes.  This  book 
of  800  pages  is  the  most  complete  book  of  receipes  ever  published,  giv- 
ing thousands  of  recipes  for  the  manufacture  of  valuable  articles  tor 
everyday  use.  Hints,  helps,  practical  ideas  and  secret  processes  are 
revealed  within  its  pages.  It  covers  every  branch  of  the  useful  arts 
in  every  respect.  Contains  an  immense  number  of  formulas  that  every 
one  ought  to  have  that  are  not  found  in  any  other  work.  New 
edition.  Cloth. 

Price,  $4.00 

Model  Making. 

By  Raymond  Franois  Yates.  A  new  book  for  the  mechanic  and 
model  maker.  This  is  the  first  book  of  its  kind  to  be  published  in 
this  country  and  all  those  interested  in  model  engineering  should  have 
a  copy.  The  first  eight  chapters  are  devoted  to  such  subjects  as 
Silver  Soldering,  Heat  Treatment  of  Steel,  Lathe  Work,  Pattern  Mak- 
ing, Grinding,  etc.  The  remaining  twenty-four  chapters  describe  the 
construction  of  various  models  such  as  rapid  fire  naval  guns,  speed 
boats,  model  steam  engines,  turbines,  etc.  This  book  must  not  be 
confused  with  those  describing  the  construction  of  toys  now  on  the 
market.  It  is  a  practical  treatise  on  model  engineering  and  construc- 
tion.  400  pages.  301  illustrations.  Prle*  $3  00 

Automobile  Repairing  Made  Easy. 

By  Victoe  W.  Page.  A  thoroughly  practical 
book  containing  complete  directions  for  making 
repairs  to  all  parts  of  the  motor  car  mechanism. 
Written  in  a  thorough  but  non-technical  man- 
ner. This  book  also  contains  Special  Instruc- 
tions on  Electric  Starting,  Lighting  and  Ignition 
Systems,  Tire  Repairing  and  Rebuilding.  Au- 
togenous Welding,  Brazing  and  Soldering,  Heat 
Treatment  of  Steel,  Latest  Timing  Practice, 
Eight  and  Twelve  Cylinder  Motors,  etc,  etc. 
You  will  never  "Get  Stuck"  on  a  Job  if  you 
own  this  book.  1,000  specially  made  engravings 
on  500  plates.  1,056  pages  (554x8).  11  fold- 
ing plates. 

Price,  $4-00 

How  to  Run  an  Automobile. 

By  Victoe  W.  Page.  This  treatise  gives  concise  instructions  for 
starting  and  running  all  makes  of  gasoline  automobiles,  how  to  care 
for  them,  and  give  distinctive  features  of  control.  Describes  every 
step  for  shifting  gears,  controlling  engines.    178  pages.    72  illustra- 

Price.  $1.50 

Automobile  Welding  with  the  Oxy-Acetylene  Flame. 

By  M.  Keith  Dunham.  Explains  in  a  simple  manner  apparatus  to  be 
used,  its  care,  and  how  to  construct  necessary  shop  equipment.  Pro- 
ceeds  then  to  the  actual  welding  of  all  automobile  parts,  in  a  manner 
understandable  by  everyone.  167  pages,  fully  illustrated. 

Price,  $1.50 

Abrasives  and  Abrasive  Wheels.  * 

By  Fred  E.  Jacobs.  A  new  book  for  everyone  interested  in  abrasives 
or  grinding.  A  careful  reading  of  the  book  will  not  only  make  me- 
chanics better  able  to  use  abrasives  intelligently,  but  it  will  also  tell 
the  shop  superintendent  of  many  short  cuts  and  efficiency-increasing 
kinks.  The  economic  advantages  in  using  large  grinding  wheels  are 
fully  explained,  together  with  many  other  things  that  will  tend  to 
give  the  superintendent  or  workman  a  keen  insight  into  abrasive 
engineering.  340  pages,  200  illustrations.  This  is  an  indispensable 
book  for  every  machinist. 

Price  $3.00 

Machine  Shop  Arithmetic. 

By  Colvik-Cbeney.  Most  popular  book  for  shop  men.  Shows  how 
all  shop  problems  are  worked  out  and  "why."  Includes  change  gears 
for  cutting  any  threads;  drills,  taps,  shrink  and  force  fits;  metric 
system  of  measurements  and  threads.  Used  by  all  classes  of  me- 
chanics and  for  instruction  in  Y.  M.  C.  A.  and  other  schools. 
Seventh  edition.    131  pages. 

Price,  75c 

Steel:  Its  Selection,  Annealing,  Hardening  and  Tem- 
pering. 

By  E.  R.  Maekham.  This  work  was  formerly  known  as  "The  Ameri- 
can Steel  Worker,"  but  on  the  publication  of  the  new,  revised  edition, 
the  publishers  deemed  it  advisable  to  change  its  title  to  a  more  suitable 
one.  This  is  the  standard  work  on  hardening,  tempering,  and  anneal- 
ing steel  of  all  kinds.  This  book  tells  how  to  select,  and  how  to  work, 
temper,  harden,  and  anneal  steel  for  everything  on  earth.  It  is  the 
standard  book  on  selecting,  hardening,  and  tempering  all  grades  of 
steel.    400  pages.    Very  fully  illustrated.    Fourth  edition. 

Price,  $3.00 


The  Lathe— Its  Design,  Construction  and  Operation, 
With  Practical  Examples  of  Lathe  Work. 

By  Oscae  E.  Peeeigo.  A  new  revised  edition,  and  the  only  complete 
American  work  on  the  subject,  written  by  a  man  who  knows  not  only 
how  work  ought  to  be  done,  but  who  also  knows  how  to  do  it,  and  how 
to  convey  this  knowledge  to  others.  It  is  strictly  up-to-date  in  its  de- 
scriptions and  illustrations.  A  number  of  difficult  machining  opera- 
tions are  described  at  length  and  illustrated.  The  new  edition  has 
nearly  500  pages  and  350  illustrations. 

Price,  $3.00 

House  Wiring. 

By  Thomas  W.  Pom.  Describing  and  illustrating  up-to-date  methods 
of  installing  electric  light  wiring.  Intended  for  the  electrician,  helper 
and  apprentice.  Contains  just  the  information  needed  for  successful 
wiring  of  a  building.    125  pages,  fully  illustrated,  flexible  cloth. 

Price,  75c 

Electric  Wiring,  Diagrams  and  Switchboards. 

By  Newton  Haeeison,  with  additions  by  Thomas  Porn.  This  is  the 
only  complete  work  issued  showing  and  telling  you  what  you  should 
know  about  direct  and  alternating  current  wiring.  It  is  a  ready 
reference.  Tbe  work  is  free  from  advanced  technicalities  and  mathe- 
matics, arithmetic  being  used  throughout.  It  is  in  every  respect  a 
handy,  well-written,  instructive,  comprehensive  volume  on  wiring  for 
the  wire-man,  foreman,  contractor  or  electrician.  Second  revised 
edition.    303  pages,  130  illustrations.  Cloth. 

Price,  $2.50 

Starting,  Lighting,  and  Ignition  Sys- 
tems. 


MODtRN 
>,NtTI'"t  SUTtM 


By  Victoe  W.  Page.  A  practical  treatise _  on 
modern  starting  and  ignition  system  practice. 
This  practical  volume  has  been  written  with 
special  reference  to  tbe  requirements  of  the  non- 
technical reader  desiring  easily  understood  ex- 
planatory matter  relating  to  all  types  of  automo- 
bile ignition,  starting  and  lighting  systems.  It 
can  be  understood  by  anyone  even  without  elec- 
trical knowledge.  Nearly  500  pages.  297 
specially  made  engravings.    New  edition. 

Price,  $3.00 

Motor-Boats  and  Boat-Motors. 

By  Victoe  W.  Page  and  A.  C.  Leitch.  All  who  are  interested  in 
motor  boats,  either  as  owners,  builders  or  repairmen  will  find  this 
latest  work  a  most  comprehensive  treatise  on  the  design,  construction 
operation  and  repair  of  motor  boats  and  their  .power-plants.  It  is 
really  two  complete  books  in  one  cover  as  it  consists  of  two  parts, 
each  complete  in  itself.  Part  One  deals  with  The  Hull  and  Its  Fit- 
tings. Part  Two  considers  The  Power  Plant  and  Its  Auxiliaries.  A 
valuable  feature  of  this  book  is  the  complete  set  of  dimensioned  work- 
ing drawings  detailing  the  construction  of  five  different  types  of  boats 
ranging  from  a  16-foot  shallow  draft,  tunnel  stern  general  utility 
craft  to  a  25-foot  cabin  cruiser.  These  plans  are  by  A.  C.  Leitch,  a 
practical  boat  builder  and  expert  naval  architect  and  are  complete  in 
every  particular.  Full  instructions  are  given  for  the  selection  of  a 
power  plant  and  its  installation  in  the  hull.  Valuable  advice  is  in- 
cluded on  boat  and  engine-operation  and  latest  designs  of  motors  are 
described  and  illustrated.  The  instructions  for  overhauling  boat  and 
engine  are  worth  many  times  the  small  cost  of  the  book.  It  is  a 
comprehensive  work  of  reference  for  all  interested  in  motorboating 
in  any  of  its  phases.    Octavo.    Cloth.    350  illustrations.    500  pages. 

Price.  $340 

The  Modern  Gasoline  Automobile,  Its  Design,  Con- 
struction, Operation. 

By  Victoe  W.  Pag*,  M.S.A.E.  This  is  the  most  complete,  practical 
and  up-to-date  treatise  on  gasoline  automobiles  and  their  component 
parts  ever  published.  In  the  new  revised  and  enlarged  1920  edition, 
all  phases  of  automobile  construction,  operation  and  maintenance  are 
fully  and  completely  described  and  in  language  anyone  can  under- 
stand.   1,000  pages.    1,000  illustrations.  Price,  $4.00 

The  Model  T  Ford  Car,  Its  Con- 
struction, Operation  and  Repair, 
Including  the  Fordson  Farm  Trac- 
tor. The  F.  A.  Starting  and  Light- 
ing System  and  the  Worm  Drive 
1-Ton  Truck. 

By  Victoe  W.  Fag*.    This  is  the  most  com- 

[ilete  and  practical  instruction  book  ever  pub- 
ished  on  tbe  Ford  car  and  the  Fordson  Trac- 
tor. Illustrated  by  specially  made  drawings 
and  photographs.  All  parts  of  the  Ford  Model 
T  Car  are  described  and  illustrated  in  a  com- 
prehensive manner — nothing  is  left  for  the 
reader  to  guess  at.  The  construction  is  fully 
treated  and  operating  principle  made  clear  to 
everyone.    425  pages,  150  illustrations. 

Price,  $2.00 


■  themodelT 

FORD  CAR 

ImNaWMMMOMl 
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Get  Bigger  Pay 

ELECTRICITY 


by  using  your  set  .of 
HAWKINS  Electrical 
Guides  Every  Day. 
They  tell  you  lust  what 
you  need  to  know. 


AWKINS 

Electrical  Guides 


NUMBER 
MONTH 


READ  THIS  PARTIAL  LIST  OF  CONTENTS 

M*.  I  Oanulu*  848  piffw.  388  Ulu»tr*U«i».  Electrical  ngns  and 
■Ttb bo  1* — statlo  and  ourrcnt  electricity— primary  cell* — conductors 
and  lniulaton — realitanos  and  conductivity — magiietUm— lodu- 
Uon  coll» — dynamo  principles — clasaei  of  dynamos—  armatures— 
windings— commutation — brushes,  etc. 

Ns  2  Contain!  848  pagm.  894  Illustrations.  Motor  principles— 
armature  reaction — motor  start  lug — calculations—  brake  horse- 
power^— selection  and  installation  of  dynamos  and  motors— gal- 
nnometers  —  standard  cells  —  current  measurement  —  rwUUni-e 
■Mttwement — voltmeters—  wattmeters — wat thou r  meter* — operation 
of  dynamos — operation  of  motors  etc. 

N*.  3  Contains  300  pages.  423  Illustrations.  Distribution  system* 
—wires  and  wire  calculations— inside,  outside  and  underground 
wiring— sign  flashers—  lightning  protection— rectifiers— storage  bat- 
tery systems,  etc. 

Me.  4  Contains  270  pages.  379  Illustrations.  Alternating  current 
principles  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principles — alternator  construction — windings,  etc. 
M*.  5  Contains  320  paces.  614  Illustrations.  A.  C.  Motors — syn- 
chronous and  Induction  motor  principle* — A.  C.  commutator 
motors  —  Induction   motors  —  transformere:  losses,  construction. 


renew    rectifiers,  etc. 

traUons. 


lit.      Contains  293  pages.  472  Utustra 
systems — switching  devices — current 
protector  apparatus— regulating  devli 


Alternating  current 
■  rs— - lightning 


Indicating  device*— meters— power  factor  Indicator*— wave  form 
measurement — switch  boards,  etc. 

Ne>.  7  Contains  315  page*.  379  Illustrations.  Alternating  current, 
wiring  power  station.. — turbines:  management,  selection,  location, 
erection,  testing,  running,  care  and  repair— telephones,  etc. 
Ms.  •  Contains  S32  pages,  436  Illustrations.  Telewraph— simulta- 
neous telegraphy  and  telephony  —  wireless  —  electrolysis  bells  — 
electric  lighting — photometry,  etc. 

Ns.  9  Contain*  322  paces.  627  illustrations.  Electric  railways— 
electric  locomotives— car  lighting— trolley  car  operation— mis- 
cellaneous applications— motion  picture* — gas  engine  Ignition— 
automobile  self-starter*  and  lighting  systems,  electric  vehicles,  etc 
Ns.  10  Contains  613  page*.  599  Illustrations.  Elevators — crane* 
—pump*— air  compressor*— elect  rlo  heating — electric  welding— 
ssMafing  and  braslng—  Industrial  electrolysis — electro- plating- 
electro— therapeutics — X-rsy*.  stc. 

Also  *  complete  126  page  nadr  reference  index  of  the  complete 
library.  Tnis  index  has  been  planned  to  render  easily  accessible 
all  the  vast  Information  contained  In  the  10  electrical  guide* 

There  are  over  13.600  cross  references.  Too 

fad  what  you  want  to  know  Instantly 


place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  are  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words — only  what  you  need  to 
know— full  of  up-to-the-minute  electrical  knowledge 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guides  can't  give  you  help  on. 

The  WHOLE  SET  sent  rnrr 
for  your  inspection  THEE 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  it*  con- 
tents. 3,500  pages  of  actual  information  and  4/00  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.  Try  it  at  our  expense. 

TO  EARN  MORE-LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books— to  look  them  over— ask 
them  all  the  questions  you  can  think  of — use  them  in  your  work — study  them — pick 
up  some  information  that  will  increase  your  earning  ability.  W«  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  being 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can't  get  along 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  $1.00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1.00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  times  over. 

THEO.  AUDEL  &  CO. 

72  Fifth  Ave.,  New  York,  N.  Y. 

THIS  COUPON  BRINGS  THE  GUIDES 


What  Users  Say: 

Became  a  Superintendent 

Hawkins  Guides  are  worth  double  their 
price.  I  hate  been  able  to  secure  higher 
pay  and  a  bettor  posaion^wtth^Uielr^ald. 

Supt  Brjklne  light  *  Power  Plant. 
ErsMne,  Minn. 
$5,000  Saved  ..  , 

The  ten  dollars  I  infested  In  Hawkins 
Electrical  Guides  netted  the  company 
by  whom  1  am  employed  somewhere 
around  $5,000. 

The  knowledge  earned  from  your  books 
enabled  me  to  save  a  transformer  bouse, 
whereas  a  year  ago  I  should  have 
thought  myself  In  great  danger  and 
hare  run. 

Use  this  letter  as  you  please  as  I  am 
truly  thankful  for  baring  the  little  won- 
ders A.  L.  Foster.  Opher.  Colo. 
Hsndy  t»  Carry 

The  groat  beauty  of  them  Is  that  you 
can  carry  them  In  your  pocket.  That 
suits  me  for  I  never  want  to  be  without 
them  F.  8.  Colllna. 

Richardson  Engineering  Co..  Hartford, 


EO.  AUDEL  A  COMPANY 
72  Fifth  Avenue.  N.  V. 


Please   submit    me   for  ezarolnatlosi 
Hawkins  Electrical  Guides  (pries  $1 
each).   Ship  at  onoe.  prepsld,  the  10  nnm- 
bers.    If  satisfactory  I  agree  to  send  rou  $1 

within  seven  days  and  to  further  mall  you  tl 
each  month  until  paid. 
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learn  Electricity 

-the  New  Way 


r"S  no  longer  necessary  to  go  to  school  or  serve  an  ap- 
prenticeship to  learn  electricity.  With  this  new  library 
of  APPLIED  PRACTICAL  ELECTRICITY  you  learn 
right  at  home — in  your  spare  time  without  interfering 
with  your  present  work. 

Any  big  job  that  you  want  in  the  electrical  field  is  yours 
if  you  will  train  yourself  to  fill  it  It  only  takes  an  hour 
or  two  a  day  with  these  books. 


Big  pay 
Trained  I 


Day  fof  J°bs  paying 

—  Hen  ?1500-°^ to 


$5000.00  a 
year  are  waiting  for  men  who  can 
qualify  as  Electrical  Engineers— Sub- 
station Operators — Troublemen  — 
Switchboard  Operators — DynamoTend- 
ers — Electricians.  Electricity  is  the 
greatest  force  in  the  world  and  it  is 
growing  bigger  and  bigger  every  day. 
More  and  more  men  are  needed  all 
the  time.  Why  don't  you  get  into 
this  big  paying  field  now? 


Good  Jobs  If  y°u  are 

■  lBf-;i:M><  trained  in 
Are  Waif  inS  somebranch 
of  electricity  you  will  never  have  to  look 
for  a  job.  The  job  and  the  big  pay  will 
be  looking  for  you.  You  can't  dodge  a 
good  job  if  you  have  the  "know  how" 
under  your  hat  Let  these  27  great  en- 
gineers help  you  to  the  best  kind  of  job 
with  their  books. 

Send  the  coupon  below  and  get  them 
for  FREE  examination.  See  our  free 
offer  below. 


The  World's  Greatest 

Electrical  Books 

LOANED  to  YOU 

FREE 

We  will  lend  you  this  wonderful  library  to  use  in  your  own  home  or  shop  a 
whole  week  FREE.  It  won't  cost  you  one  cent  DON'T  SEND  ANY  MONEY. 
Just  fill  out  and  mail  the  coupon  today  and  the  set  of  eight  volumes  will  come 
to  you  by  express  collect.  You  be  the  judge  and  find  out  for  yourself  what  the 
books  will  do  for  you.  Use  them  as  you  please.  Show  them  to  your  friends 
and  get  their  opinion.  Then  if  you  have  any  doubt  as  to  their  value  send  them 
back  at  our  expense  and  you  won't  owe  us  anything. 

Only  7  Cents  a  Day 

If  you  like  the  books  after  a  week's  examination  you  pay  us  only  $2.00  and  the  same  amount 
each  month  until  $24.80  is  paid.  This  is  only  50  cents  a  week— 7  cents  a  day.  You  can't  afford 
to  pass  up  a  better  job  on  these  easy  terms.  MAIL  THE  COUPON  NOW. 

American  Technical  Society 

Dept.  E-354,  CHICAGO 

Please  mention  Everyday  Engineering 


This  is  the  1920  edition — new  from  cover  to  cover— chuck 
full  of  the  latest  methods  and  most  recent  discoveries  in 
this  fascinating  field.  Everything  is  written  in  plain,  good 
old  U.  S.  language  by  27  of  the  greatest  experts  in  the  busi- 
ness. The  eight  volumes  with  3800  pages  make  up  a  com- 
plete course  in  electrical  engineering.  It's  a  home  study 
course  for  the  beginner  and  a  handy  reference  guide  for 
the  expert  combined. 

What  the  i}e™n'sof 
Books  Teach  JggS& 

Measurements — Electric  Wiring — Un- 
derwriter's Electrical  Requirements  — 
Theory,  Calculation,  Design  and  Con- 
struction of  Direct  Current  Generators 
and  Motors — Types  of  Generators  and 
Motors— Management  of  Electrical  Ma- 
chinery— Electric  Lighting— Alternating 
Current  Machinery— Power  Transmis- 
sion—Electric Railways— Self-Propelled 
RailwayCars— TracklessTrolley—  Power 
Stations— Switchboards  and  Switching — 
Storage  Batteries— Applied  Electro-chemistry — 
Electric  Elevators— Electric  — 
ing  —  Wireless  Telegraphy 
Land  and  Submarine  Telegraphy. 


ng  and  Heat- 
Telephony— 


Free  Service  SteSS 

electrical  books  we  Rive  a  one  year  membership 
in  this  society.  This  entitles  you  to  consult  our 
engineers  and  experts  on  any  electrical  prob- 
lem. Write  as  often  as  you  like.  Ask  as 
many  question  as  you  like  for  one  year. 

Coupon  is 
All  You 
Need- 
send  it 

Now 


Ml 
MM 
Da»l.  E-354 
Chkaso,  u.  s.  a. 

Please  send  me  the  S  -  vol- 
ume set  of  Electrical  En- 
gineeringfor7  days'  examin- 
ation, shipping  charges  collect. 
If  I  decide  to  buy  1  will  send  $2,00 
within  7  days  and  balance  at  the 
rate  of  $2.00  a  month  until  $24. 80  has 
been  paid.   Then  you  will  send  me  a 
receipt  showing  that  the  set  of  books 
and  the  Consulting  Membership  are  mine 
and  fully  paid  for.   If  I 
without  the  books,  I  will 
7  days,  at  your  expense. 
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DETROIT 


The  Auto  Center  is  the 
.Logical  Place 
To 


Training  for 
Head, 
Hand 


There  were 
more  than  seven 
million  cars  and  trucks 
licensed  in  the  United  States 
during  1919.  Thousands  more  are  be- 
ing added  to  this  astounding  number  every 
day  and  still  the  demand  is  far  ahead  of  pro- 
duction.      A  od  Detn it  ii  Ike  Hear!  of  lb*  Tremendous  Indti  slry 

Auto  Factories  Endorse  School 

ixt^?,^",1,0  factories  here  »n  Detroit— THE  HEART  OF  THE  AUTO 
INDUSTRY — do  not  hesitate  to  endorse  our  school.  We  have  letters  from 
such  factories  as  Packard   Maxwell,  Hudson,  Chalmers,  Hupmobile  King 
International  Harvester  Co.  and  others,  endorsing  the  school.    They  emp  oy  our 
graduates  and  furnish  us  with  their  latest  chassis  for  our  students'  use 


—  —      — — ■  *v»  um  aiuucnis  use. 

Earn  $100.00  to  $400.00  Monthly 

rien   are   always   needed   and  can   get      Service  stations  are  after  ...    W 


Trained  men   are   always   needed   and  can  get 
the   big  high-salaried  Jobs.     Trained  men  are  In 
big  demand  and  we  constantly  have  a  greater  demand 
than  we  can  supply— both  from  Detroit  and  throughout  the 
country.    There  are  thousands  of  good  locations  for  garages 
and  the  big  factories  help  our  graduates  get  these  tine  ' 


Read  What 
the  Factories 
say  of  the  M.S.A.S. 


Service  stations  are  after  our  graduates  to  fill  positions  as 
managers   foremen,  etc.,  at  big  salaries.    Auto  oTners pre 
fer  to  put  their  cars  In  a  competent  mechanic's  hands  and 
our  graduates  have  no  trouble  getting  business  and  holding 

and  mor»?Mri  '"  bUglneS8  make  *5'000  to  ^38 


HUDSON  MOTORvCAR  COMPANY 

OITROIT  XlCH.u  *A 

The  Michigan  State  Auto  School  In  our 
opinion,  Is  the  finest  institution  of  its  klml 
In  the  country.  Iti  fuel,  we  endorse  its  mcthoil 
of  Instruction. 

We  have  recommended  a  grest  many  itadents 
to  them  and  Uie  results  were  satisfactory. 

The  Michigan  Slate  Auto  School  ranks  high 
eat  In  the  standard  of  schools.  Its  equtp-nrnt 
and  personnel  Is  second  to  none.  Thla  school 
la  considered  one  of  the  most  efficient  schools 
in  the  country. 

If  you  Intend  to  visit  any  school,  then  by  all 
means  choose  the  best  one.  The  Michigan  State 
Auto  School,  so  far  as  we  know.  Is  the  beat 
Tou  will  mike  no  mistake  by  entering  for  a 
Yours  falthfullv. 
HUDSON  MOTOR  CAR  COMPANY. 

S'  rvlce  Department 


The  MlcMgun  State  Auto  School  enjoys  a  very 
triable  reputation,  and  la  probably  one  of  the 
■  of  lt«  kind  In  the  United  States.    Have  no 
itlon  in  recommending  It  in  every  particular. 
Yours  very  truly 
PACKARD  MOTOR  CAR  COMPANY. 


enrUb 


Complete  Training  in 
Auto  Electrics 

Our  course  In  Auto  Electrics  Is 
complete.  Standard  electric  equip- 
ment for  autos,  trucks  and  tractors 
Is  In  actual  operation  for  students 
to  work  on.  Students  are  taught 
to  quickly  and  easily  locate  electri- 
cal troubles.  Hundreds  of  gradu- 
ates are  Ailing  high  salaried  posi- 
tions In  electrical  service  stations. 
Every  quarter  of  the  globe  recog- 
nizes our  school  as  the  world's 
training  place  for  Auto,  Truck  and 
Tractor  Mechanics. 

Brazing,  Welding  and  Tire  Repairing 
Taught 

These  two  subjects  are  taught  in  separate  courses. 
Hundreds  of  students  take  them  with  the  Complete 
Auto  Course.  Others  take  them  separately.  Competent 
men  are  in  big  demand  in  both  fields.  Brazers  and 
Welders  are  needed  in  every  field— Tire  Repair  men  are 
always  in  big  demand. 


Train  in  Detroit 

Detroit,  with  Its  more 
than  180  Autd,  Truck, 
Tractor  and  Accessory 
factories  Is  the  logical 
place  to  learn  the  Auto, 
Truck  and  Tractor  busi- 
ness. 79%  of  all  auto- 
mobiles manufactured 
are  made  In  Michigan — 
71%  of  them  are  made 
In  Detroit  alone.  Can 
you  think  of  a  better 
place  to  learn  this  busl- 


M AN Y  TRAIN  AT  DETROIT 
AND  RETURN   TO  THE  FARM 

This  is  your  chancel  Come  to  Detroit,  the  heart 
of  thla  great  industry.  If  you  don't  care  to  engage 
In  the  garage  business,  prepare  to  operate,  adjust 
and  repair  your  machines  yourself— save 
thousands  of  dollars  in  repair  bills  as  well  as 
avoid  costly  delays  at  busy  seasons.  ThlnK,  ton. 
of  the  money  you  can  make  In  your  spare  time 
adjusting  and  repairing  your  neighbor's  machines 
either  In  a  small  shop  on  your  own  farm  or  at 
some  conveniently  l(c;iu-.l  place  nearby. 


Graduates  Pass  State 
and  City  Examinations 

Graduates  of  the'  M.  S.  A.  S. 
have  no  difficulty  In  passing 
required  examinations  for 
automobile  mechanics,  chauf- 
feurs, etc.  No  matter  where 
you  go,  our  training  will  en- 
able you  to  handle  the  work 
easily  and  quickly. 


Students  From  All 
Over  the  World 

Men  are  coming  to  our 
School  from  every  quarter  of 
the  globe  recognizing  It  as  the 
world's  training  place  for 
auto,  truck  and  tractor  me- 
chanics because  of  the  close 
factory  co-opcratlon. 


FREE 


DETROIT 

™E  KMT  OF  THE  AUTO  IIMCTTT 


MONEY-BACK 
GUARANTEE 

We  guarantee  to  Quali- 
fy you  for  a  position 
as  chauffeur,  repair 
man,  demonstrator, 
auto  electrician,  garage 
man,  automobile  deafer 
or  tractor  mechanic 
find  operator  paylnq 
from  $100  to  $400 
monthly  or  refund  your 
money,  provided  you  do 
your  part  and  attend 
our  classes. 


BIG 

176-Page 
Catalog 

Send  the  coupon  today  for 
big  176  page  catalog  and  copy 
of  latest  "Auto  School  News." 
They  tell  about  courses — show 
more  than  a  hundred  pictures 
of  equipment — g  I  v  e  letters 
from  big  auto  factories  and 
graduates.  Our  Courses  are  . 
reasonably  priced — so  reason- 
able In  fact  that  many  have  jumped  on  train  and  come  to 
Detroit  without  having  stopped  to  write  for  catalog.  Our 
Money-Back  Guarantee  protects  you.  If  you  can't  come,  get  the 
catalog.  Resolve  to  learn  the  business  In  Detroit — the  Heart 
of  the  Auto  Industry.   Use  the  coupon  NOW. 


Complete  Tractor  Course 
Included 

You  are  given  complete  instruction 
on  care  and  operation  of  Farm  Tractors 
in  our  regular  Auto  Course.  Constant- 
ly increasing  use  of  tractors  calls  for 
trained  tractor  men.  Manufacturers 
have  placed  machines  with  us  to  give 
our  students  the  benefit  of  practical 
instruction.  Hundreds  of  students  are 
completing  our  course  and  returning  to 
the  farm,  competent  to  care  for  their 
tractors  and  the  tractors  of  their  neigh- 
bors. 

NOT  A  ONE-MAN 
SCHOOL 

This  school  1,  founded 
on  the  best,  newest 
and  most  practical 
principals  In  the  Auto. 
Truck  and  Tractor  busi- 
ness. Our  oourse  Is 
built  on  the  widest 
and  closest  co-operation 
of  manufacturers,  ga- 
rages, service  stations 
and  owners.  It  la  not 
one  man's  Ideas,  but 
the  combined  Idea  of 
the  biggest  and  most 
™«essful  men  In  each 

A.  8.  ZELLER,  Ptm. 


SEND  THIS  COUPON  TODAY 


MICHIGAN  8TATE  AUTO  SCHOOL 
3964  Auto  Bldo..  687-89-91  Woodward  Ave. 
Detroit,  Mich.,  U.  8.  A. 

Gentlemen:  Please  send  mo,  absolutely  FREE, 
New  176-p«ge  Illustrated  Catalogue  "Auto 
School    News."    and   Information    as  checked 


Open  All  Year — 
Start  Any  Time 

Our  school  Is  open  the  year 
'round.  Enter  the  classes  any 
day.  You  can  get  started  the 
same  day  you  arrive.  Our 
welfare  department  will  assist 
you  In  finding  a  good  room 
and  splendid  meals. 


t  ]  Auto  and  Tractor  Course.  £  ]Tlre  Repairing. 
[]  Brazing  and  Welding. 

(Mark  each  course  you  are  Interested  In.) 
Or.  better  still,  you  can  expect  me  nbout 


gan  State  Auto  School 

"Most  Progressive  Auto  School  in  America" — "in  the  Heart  of  the  Auto  industry' 


Detroit,  Mich., U.S. A. 


6  87-89-91  Woodward 
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How  Columbia  Students 
Succeed 

(More  letters  on  request) 
"I  have  accepted  a  position  as  drafts- 
man, paying  $2,640.00  a  year  to  start. 
I  had  no  previous  drafting  experience 
aside  from  my  training  with  you,  which 
has  proven  all  that  was  needed  for  me 
to  become  a  professional  draftsman." 
Laurence  P.  Johnston.  (Mr.  Johnston 
is  making  as  high  as  $200  a  month  ex- 
tra in  his  spare  time,  which  makes  his 
total  income  from  Drafting  over  $5,000 
a  year.) 

"Several  firms  have  offered  me  $40 
and  $45  a  week  to  start.  As  I  am  do- 
ing nicely  as  draftsman  up  here  and 
about  to  receive  my  second  increase  in 
salary  have  decided  to  stay.  I  find 
that  there  are  hundreds  of  openings  for 
draftsmen,  and  if  I  quit  where  I  am  I 
could  secure  another  position  in  three 
hours'  time.  There  will  be  a  still  greater 
demand  for  draftsmen."  Geo.  Murray, 
Jr. 

"I  wish  to  express  my  appreciation 
for  your  courteous  treatment  and  sin- 
cere interest  in  the  progress  of  my 
studies  and  for  aiding  me,  upon  com- 
pletion of  your  course,  to  secure  a  very 
desirable  position  at  $140  a  month  to 
start.  I  am  getting  on  well  and  the 
chances  for  advancement  are  excellent." 
A.  L.  Gash. 

"I  have  accepted  a  good  position  with 
a  large  manufacturing  concern  in  Chi- 
cago and  wish  to  thank  you  for  the 
training  your  school  has  given  me." 
Emil  B.  Johnson. 

A  few  of  our  many  other  successful 
graduates  are: 

G.  Tangorra  $2,800  a  year 

T.  R.  Brown  2,860  a  year 

R.  Fowkes  .  3,700  a  year 


You  Can  Learn  Quickly  by  Our 
Practical  Method 

If  you  are  a  person  of  even  average  ability,  you 
can  master  this  profitable  profession  in  your  spare 
time  at  your  own  home  through  our  fa- 
mous "Home  Study  Course."   You  can, 
in  a  short  time,  become  a  first  class 
Draftsman  because  our  training  is  most 
thorough  and  practical  and  because  you 
will  be  personally  instructed  and  coached 
by  the  President  of  the  school,  Roy  C. 
Claflin,  whose  long  experience  as  a 
draftsman  and  a  teacher  especially  quali- 
fies him  to  give  you  the  kind  of  training  you  need.  We 
teach  you  to  make  drawings  just  as  you  would  in  an  actual 
i      drafting  room,  and  when  you  finish  our  regular  Mechanical 
i     Drafting  Course^  you  are 


ROTC  CLAFLIN,  Prcnd 
The  Columbi.  School 
of  Drsitinj 


Draftsmen  Get  $35.00  to  $100.00  a  week 

On  account  of  the  importance  of  his  work,  the  Draftsman  is  paid 
an  excellent  salary  and  is  always  in  line  for  advancement.  Drafting 
is  not  only  one  of  the  best  paying  professions,  but  is  the  stepping 
stone  to  bigger  opportunities.  Many  men,  receiving  up  to  $40,000 
a  year  and  over  in  technical  positions,  owe  their  success  to  their 
knowledge  of  Drafting.  General  construction  companies,  manu- 
facturers of  machinery,  locomotives  and  automobiles,  designers  of 
tools  and  special  equipment,  makers  of  aeroplanes,  large  engineering 
companies,  in  fact  all  branches  of  industry  need  Draftsmen  today 
in  greater  numbers  and  at  better  salaries  than  ever  before. 

"Columbia"  Graduates  Are  the  Kind  of  Drafts- 
men That  Are  Needed 

The  properly  trained  Draftsmen,  such  as  those  graduated  from  the 
COLUMBIA  SCHOOL  OF  DRAFTING,  are  the  ones  who  get  the 
preferred  positions  and  best  salaries.  The  success  of  our  graduates 
proves  this  to  be  true.  Columbia  Graduates  are  filling  important 
positions  as  professional  Draftsmen  throughout  the  country  and 
prominent  concerns  are  continually  offering  positions  to  our  graduates. 

No  Previous  Training  Required 

As  our  students  are  given  practical  Drafting  work  from  the  beginning  of  our 
course,  no  previous  training  or  drafting  experience  of  any  kind  is  required  to 
take  up  this  work  with  us.    The  training  we  give  you  is  all  that  is  needed  to 

secure  a  position  as  Draftsman. 


Drawing  Outfit 
Furnished  Students 

We  furnish,  without  extra 
charge,  an  Individual  draw- 
ing outfit  to  all  our  students 
for  use  throughout  the 
course.  This  becomes  your 
own  property  as  soon  as  the 
course  has  been  paid  for. 

SEND  THIS  COUPON  TODAY 
or  write  to 

COLUMBIA  SCHOOL 
OF  DRAFTING 

ROY  C.  CLAFLIN 
President 

Dept  1 101  14th  and  T  Sts., 
N.  W  .  WASHINGTON,  D.  C. 


COLUMBIA  SCHOOL  OF  DRAFTING.  Boy  C.  Claflln,  Pres. 

Dept.  1 101,  14th  and  T  St...  N.  W..  Washington.  D.  C. 

I  am  Interested  In  your  practical  training  In  Drafting.  Therefore, 
without  obligation  to  me.  please  send  me  FREE  your  illustrated  book 
of  particulars,  testimonials,  terms,  etc.  I  am  particularly  Interested  In 
the  Course  checked  below. 

....  Mechanical  Drafting  . . .  Patent  Drafting 

....Architectural  Drafting  .  ...8heet  Metal  Drafting 

. . .  Structural  Drafting  . . .  .Topographic  Drafting 

..  .  Electrical  Drafting  .  .  .  .8hip  Drafting 

...Highway  Drafting  ...Statistical  Drafting 

...  Aeroplane  Drafting  .  ...Autpmf 

...  Special  Machinery  Oraftlng  Builder 

NAME  

ADDRESS  

CITY  /^?.  tTATlS. 
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HeEarnsilSOaWeek 

RepairingAutos 


THOUSANDS  of  men  everywhere  are  doing  the  same. 
Many  are  getting  more  than  this.  Some  are  opening 
garages  of  their  own.  Why  don't  you  get  into  the 
auto  game  too?  Men  in  other  lines  with  a  little  mechan- 
ical ability  have  doubled  their  earnings  after  getting  into 
the  fascinating  field  of  auto  construction  and  repairing. 
Ten  times  the  number  of  men  now  engaged  in  the  busi- 
ness are  needed.   Fine,  big  paying  jobs  are  waiting  for 

men  who  "know"  to  fill  them.  Read  below  and  find  out  how  you  tan  fit 
yourself  to  hold  one  of  these  big,  man's  size  jobs  in  your  spare  time; 

i  at  a  cost  of  only  7c  a  day 


Learn  at  Home 

No  need  to  pay  for  an  expensive  course 
that  will  take  you  away  from  home. 
You  can  learn  the  auto  game  at  a  cost 
of  one-tenth  the  expense  of  going  away 
to  school.  You  don't  have  to  serve  an 
apprenticeship  either.  Use  spare  tiire 
only  and  keep  right  on  with  your  pres- 
ent work.  This  Library  of  Automobile 
Engineering  and  Tractor  Information 
will  make  an  expert  out  of  you  and  fit 
you  for  the  biggest  kind  of  job.  It  is 
in  six  thick  volumes,  with  2600  pages 
and  2300  pictures,  plans,  diagrams  and 
blueprints,  etc.  Every  part  of  even- 
well  known  car  is  explained.  They 
teach  you  everything  the  best  auto 
schools  teach. 

Fifteen  great  auto  engineers  prepared 
these  money-making  books  for  men 
like  you.  You  don't  have  to  know  a  thing  about  cars 
to  understand  them.  Every  page  is  written  in  p!ain, 
everyday  language  and  they  begin  right  at  the  begin- 
ning. With  every  set  we  give  FREE  a  consulting  mem- 
bership in  our  society.  You  can  write  our  engineers 
any  time  and  get  their  help  on  any  proposition  on 
which  you  get  stuck. 

FREE  Examination! 

Mail  the  coupon  for  free  examination.  Don't  send  any  money. 
We  will  ship  the  books  (all  6  volumes)  by  express  collect  and  %  ou 
can  have  a  whole  week  to  use  them  as  if  they  were  your  own.  Give 
them  every  test  you  can  think  of.  Take  them  to  your  shop.  Show 
them  to  your  friends  and  ship  them  back  at  our  expense  if  you 
don't  want  to  keep  them.  If  you  do  keep  the  books  to  help  you 
earn  more,  send  us  only  $2  80.  You  ca  i  send  the  balance  of  the 
$^L80  price  the  same  way-  $2.00  ;ach  month.  Only  7  cents  a  day. 
"  '  >  is  your  chance  to  double  your  earnings— earn  two  dollars 


i  the  same  time  it  takes  to  get  one  now.   The  coupon  is 
MAIL  IT  TODAY 
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Everything  About  Autos 

Automobile  Motors;  Welding:  Motor  Con- 
st ruction  and  Repair;  Carburetors  and  Set- 
tings; Valves.  Cooling:  Lubrication:  Fly- 
Wheels:Clutch;  Transmisf  ion;  Final  Drive; 
Steering;  Frames;  Tires;  Vulcanizing:  Ig- 
nition: St  irring  and  Lighting  Systems; 
Shop  Kinks;  Commercial  Garage  Design 
and  Equipment;  Electrics:  Storage  Batter- 
ies; Care  and  Repair  of  Motorcycles;  Com- 
mercial Trucks;  Gasoline  Tractors. 

Blueprints  of  Electric 
Wiring  Diagrams 


Don't 
Send 
Money 

Just 
Mail 
This 

Coupon | 


AMERICAN  TECHNICAL  SOCIETY 
Dept.  A  -354,    CHICAGO.  U.  S.  A. 

Please  send  me  the  6-volume  set  of  Automobile  Engineering  for  7 
days  examination,  shipping  charges  collect.  If  I  decide  to  buy  I  will 
send  $2.80  within  7  days  and  balance  at  the  rate  of  $2.00  a  month 
itil  $21.80  has  been  paid.  Then  you  will  send  me  a  recent  show- 
ing that  the  set  of  books  and  the  Consulting  Membership  are  mine 
and  fully  paid  for.  If  I  want  to  Ret  alonK  without  the  books.  I  will 
notify  you  after  7  days  to  send  for  them  at  your  expense. 


Name. 


Address  . 


I  City. 


.  State 


American  Technical  Reference. . 
Society  ::.  Chicago  ^  —  — , 

Pltatt  mention  Evoyday 


eaae  Fill  Out  All  Lines 

Txygft?  
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Free  Proof  that  I  Can 
Raise  Your  Pay 


No  matter  how  much  you  are  earning  now,  I  can  show  you  how 
to  increase  it.  I  have  even  taken  failures  and  shown  them  how 
to  make  $100 — $200,  and  in  one  case  as  high  as  $2,000  weekly. 
I  am  willing  to  prove  this  entirely  at  my  risk  and  expense. 


IET'S  have  a  little  chat  about  getting 
ahead — you  and  I.  My  name  is  Pelton. 
Lots  of  people  call  me  "The  Man  Who 
Makes  Men  Rich."    I  don't  deny  it.  I've 
done  it  for  thousands  of  people — lifted  them 
up  from  poverty  to  riches. 

I'm  no  genius — far  from  it.  I'm  just  a 
plain,  everyday,  unassuming  sort  of  man. 
I  know  what  poverty  is.  I've  looked  black 
despair  in  the  eye  —  had  failure  stalk  me 
around  and  hoodoo  everything  I  did.  I've 
known  the  bitterest  kind  of  want. 

But  today  all  is  different.  I  have  money 
and  all  of  the  things  that  money  will  buy. 
I  am  rich  also  in  the  things  that  money 

won't  buy — health,  happiness   

and  friendship.  Few  people 
have  more  of  the  blessings  of 
the  world  than  I. 


partner.  Since  that  day  I've  never  known 
what  it  is  to  want  for  money,  friendship, 
happiness,  health  or  any  of  the  good  things 
of  life. 

That  "secret"  surely  made  me  rich  in 
every  sense  of  the  word. 


A  Few  Examples 
Experiences 


IT  was  a  simple  thing  that 
jumped  me  up  from  pov- 
erty to  riches.  As  I've  said, 
I'm  no  genius.  But  I  had  the 
good  fortune  to  know  a  geni- 
us. One  day  this  man  told 
me  a  "secret."  It  had  to  do 
with  getting  ahead  "and  grow- 
ing rich.  He  had  used  it  him- 
self with  remarkable  results. 
He  said  that  every  wealthy 
man  knew  this  "secret," — that 
is  why  he  was  rich. 

I  used  the  "secret."  It  sure- 
ly had  a  good  test.  At  that 
time  I  was  flat  broke.  Worse 
than  that,  for  I  was  several 
thousand  dollars  in  the  hole. 
I  had  about  given  up  hope 
when  I  put  the  "secret"  to 
work. 

At  first  I  couldn't  believe 
my  sudden  change  in  fortune. 
Money  actually  flowed  in  on 
me.  I  was  thrilled  with  a 
new  sense  of  power.  Things 
I  couldn't  do  before  became 
as  easy  for  me  to  do  as  open- 
ing a  door.  My  business 
boomed  and  continued  to  leap 
ahead  at  a  rate  that  startled 
me.    Prosperity  became  my 


Anions  over  400.000  users  of 
"Power  of  Will"  are  such  men  as 
Judge  Ben  B.  Llndaey;  Supreme 
Court  Justice  Parker ;  Wu  Tim 
Fent,  Ex.  U.  8.  Chinese  Ambassa- 
dor; AuUUnt  Postmaster  Gen  oral 
Brltt :  Got.  McKeMe  of  Nebraska : 
General  Manager  Cbristeeon  of 
Wells-Fargo  Express  Co.:  E.  8t- 
Elmo  Lewis,  former  Vlce-Prea.  Art 
Metal  Construction  Co. ;  Got.  Fer- 
rla  of  Michigan:  E.  T.  Meredith. 
Sec"?  of  Agriculturist:  and  many 
others  or  equal  prominence. 

$300  Profit  from  One  Day's 
Reading 

"The  result  from  one  day's 
study  netted  me  $SO0  In  cash.  J 
think  it  a  great  book  and  would 
not  be  without  It  for  ten  timet 
the  cost."— Col.  8.  W.  Wllke, 
Roscoe.  So.  Dakota. 

Wsrth  115.000  sad  Mors 

"The  book  baa  been  worth  more 
than  115.000  to  me."— Oscar  B. 
Sheppard- 

Weuld  Be  Worth  $100,000 

"If  I  had  only  had  it  when  I 
was  20  years  old.  I  would  be 
worth  (100.000  today.  It  is  worth 
a  hundred  times  the  price."— 8. 
W.  Taylor,  The  Santa  Fe  By.. 
Mllans,  Tex. 

Salary  Jumsed  from  $150  to  $800 
"Since  I  read  Tower  of  Will' 
my  salary  haa  jumped  from  $150 
to  $800  a  month." — J.  P.  Gibson, 
San  Diego,  CaL 

Fns  $100  to  $3,000  s  Heath 

"One  of  our  boys  who  read 
'Power  of  Will'  before  he  came 
over  here  Jumped  from  $100  a 
month  to  $3,000  the  first  month, 
and  won  a  $250  prize  for  the  best 
salesmanship  In  the  state." — Prl- 
Tata  Leslie  A.  Still.  A.  E.  F., 
France. 


MY  sudden  rise  to  riches  naturally  sur- 
prised others.  One  by  one  people  came 
to  me  and  asked  me  how  I  did  it.  I  told 
them.  And  it  worked  for  them  as  well  as 
it  did  for  me. 

Some  of  the  things  this  "secret  has  done 
for  people  are  astounding.  I  would  hardly 
believe  them  if  I  hadn't  seen  them  with  my 
own  eyes.  Adding  ten,  twenty, 
thirty  or  forty  dollars  s  week  to 
a  man's  income  is  s  mere  nothing. 
That's  merely  plsylng  st  it  In 
one  esse  I  took  s  rank  failure 
and  in  a  few  weeks  had  him 
earning  as  high  as  $2,000.00  a 
week.   Listen  to  this : 

A  young  man  in  the  East  had 
an  article  for  which  there  was  a 
nation-wide  demand.  For  twelve 
years  he  "pottered  around"  with 
it,  barely  eking  out  a  living.  To- 
day this  young  man  is  worth 
$200,000.  He  is  building  a  $25,- 
000  home — and  paying  cash  for 
it.  He  has  three  automobiles. 
His  children  go  to  private  schools. 
He  goes  hunting,  fishing,  travel- 
ing whenever  the  mood  strikes 
him.  His  income  is  over  a  thou- 
sand dollars  a  week. 

In  a  little  town  In  New  Tork 
Uvea  a  man  who  two  years  ago 
was  pitied  by  all  who  knew  him. 
From  the  time  he  was  14  he  had 
worked  and  slaved — and  at  sixty 
he  was  looked  upon  as  a  failure. 
Without  work  —  in  debt  to  his 
charitable  friends,  with  an  invalid 
son  to  support,  the  outlook  was 
pitchy  black. 

Then  he  learned  the  "secret." 
In  two  weeks  he  was  in  business 
for  himself.  In  three  months  his 
plant  was  working  night  and  day 
»o  All  order*.  During  1016  the 
profits  were  $20,000.  During  1917 
the  profits  ran  close  to  $40,000. 
And  this  genial  64-year-young 
man  Is  enjoying  pleasures  and 
comforts  he  little  dreamed  would 
ever  be  his. 


I COULD  tell  you  thousands  of 
similar  Instances.  But  there's 
no  need  to  do  this  as  I'm  willing 
to  tell  you  the  "secret"  itself. 
Then  you  can  put  It  to  work  and 
see  what  It  will  do  for  you. 


I  don't  dalm  I  can  make  you  rich  over  night.  Maybe 
I  can— maybe  I  can't.     Sometimes  I  have  f allium 
ereryone  has.    But  I  do  claim  that  I  can  help  M  ant 
of  every  100  people  if  they  will  let  me. 

The  point  of  ft  all,  my  Mead,  is  that  yon  are  using 
only  about  one-tenth  or  that  wonderful  brain  of  yours. 
That's  why  you  haven't  won  greater  success.  Throw  the 
unused  nine-tenths  of  your  brain  Into  action  and  you'll 
be  amazed  at  the  almost  instantaneous  results. 

Tbe  Will  Is  the  motive  power  of  the  brain.  Without 
a  highly  trained.  Inflexible  win.  a  man  ass  about  ss 
much  chance  of  attaining  success  In  life  ae  a  railway 
engine  baa  of  crossing  the  continent  without  steam.  The 
biggest  Ideas  bare  no  ralue  without  will-power  to  "put 
them  orer."  Yet  the  will,  altho  heretofore  entirely 
neglected,  can  be  trained  into  wonderful  power  like  the 
brain  or  memory  and  by  the  very  same  method — In- 
telligent exercise  and  Use. 

If  you  held  your  arm  in  a  sling  for  two  years  It  would 
become  powerless  to  lift  a  feather,  from  lack  of  use. 
The  same  is  true  of  the  Will — It  becomes  useless  from 
lack  of  practice.  Because  we  don't  use  our  WfJu— 
because  we  continually  bow  to  circumstance — we  become 
unable  to  assert  ourselres.  What  our  wills  need  la 
practice. 

Develop  your  will-sower  and  money  will  flow  in  on 
you.  Rich  opportunities  will  open  up  for  you.  Driving 
energy  you  never  dreamed  you  had  will  manifest  ttselfT 
Tou  win  thrill  with  a  new  power — a  power  that  nothing 
can  resist.  Tou'U  hare  an  Influence  over  people  that 
you  never  thought  possible.  Success — in  whatever  form 
you  want  it — will  come  as  easy  as  failure  came  before. 
And  those  are  only  a  few  of  the  things  the  "secret" 
will  do  for  you.  The  "secret"  Is  fully  explained  In  the 
wonderful  book  "Power  of  Win." 

How  Yon  Can  Prove  This 
at  My  Expense 

I  know  you'll  think  that  I've  claimed  a  lot.  Perhaps 
you  think  there  muat  be  a  catch  somewhere.  But  here 
Is  my  offer.  Tou  can  easily  make  thousands — you  can't 
lose  a  penny. 

Bend  no  money— no,  not  a  cent.  Merely  clip  tbe 
coupon  and  mail  it  to  me.  By  return  mall  you'll  re- 
oelre  not  a  pamphlet,  but  the  whole  "secret"  told  in  this 
wonderful  book,  "POWER  OF  WILL." 

Keep  It  fire  days.  Look  It  over  In  your  home.  Apply 
some  of  its  simple  teachings.  If  it  doesn't  show  you 
how  you  can  Increase  your  Income  many  times  over — lust 
aa  It  haa  for  thousands  of  others— mall  the  book  back. 
Tou  will  be  out  nothing. 

But  If  you  do  feel  that  "POWER  OF  WILL"  win  da 
for  you  what  it  haa  done  for  orer  four-hundred  thou- 
sand others— If  you  feel  aa  they  do  that  it's  the  next 
greatest  book  to  the  Bible— send  me  only  $3.50  and  you 
and  I'll  be  square. 

If  you  pass  this  offer  by,  I'll  be  out  only  the  small 
profit  on  a  $3.50  sale.  But  you — you  may  easily  be  out 
the  difference  between  what  you're  making  now  and  an 
Income  several  times  as  great.  So  you  see  you've  a  lot 
— a  whole  lot — more  to  lose  than  I. 

Mail  the  coupon  or  write  a  letter  now — you  may  never 
read  this  offer  again. 

Pelton  Publishing  Company 

156-H  Wilcox  Block        Meriden,  Conn, 


Pelton  Publishing  Company, 

156-H  Wilcox  Block,  Meriden,  Conn. 

Tou  may  send  me  "Power  of  Will"  at  your  risk.  I 
agree  to  remit  $3.50  or  remall  the  book  to  you  in  five  days. 


Name. . . 
Address. 
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Steam  Turbines  and  How  They  Work 

By  Raymond  Francis  Yates 


ABOUT  eighteen  hundred  years 
have  rolled  by  since  the  first 
*  steam  turbine  was  made.  His- 
tory credits  Heron  as  being  the  inventor 
of  the  first  "steam-motor"  which  was 
really  a  reaction  turbine.  Although  the 
steam  turbine  had  its  inception  long 
before  the  reciprocating  engine,  and  as 
a  prime  mover  is  far  more  efficient  than 
the  latter,  it  did  not  reach  a  point  in 
its  development  where  it  could  be  ap- 
plied in  the  work-a-day  world  until  the 
early  80's.  Today  the  whirling,  hiss- 
ing steam  turbine  is  proving  its  worth 
in  the  power  stations  of  the  world;  it 
has  come  into  its  own. 

The  ordinary  reciprocating  steam  en- 
gine is  inefficient  for  several  reasons. 
When  matter  is  set  in  motion,  force  is 
required  to  overcome  this  motion,  be- 
fore the  body  can  be  brought  to  rest. 
When  steam  delivers  an  impulse  to  a 
piston  in  an  engine  cylinder,  the  piston 
is  forced  to  the  opposite  end  of  the 
cylinder  and  when  it  reaches  this  point 
it  must  stop  and  its  motion 
is  reversed  by  the  crankshaft. 
When  the  piston  stops  a  cer- 
tain amount  of  the  force  rep- 
resented bv  the  steam  is  used 


mnm-M 


While  the  average  man  generally  un- 
derstands the  operating  principles  of 
the  reciprocating  steam  engine,  few 
thoroughly  understand  the  operation 
of  the  steam  turbine,  which  is  really 
a  far  more  interesting  machine.  This 
is  probably  due  to  the  small  amount 
of  literature  which  treats  of  the 
steam  tunrbme  in  a  popular  strain. 
Realising  this  the  author  has  at- 
tempted to  set  forth  the  principles 
of  the  turbine  in  an  "everyday"  way. 
The  subject  of  the  steam  turbine  is 
full  of  interest  for -the  man  who 
"lihes  to  understand  things''. 


IllllllllllllllllUlllIIlli 


in  overcoming  its  motion.  The  general 
efficiency  of  the  steam  engine  is  fur- 
ther added  to  by  its  great  number  of 
sliding  surfaces.  These  cause  part  of 
the  useful  energy  to  be  used  in  over- 
coming friction. 

The  steam  turbine  is  far  more  effi- 


cient as  a  prime  mover  than  the  steam 
engine  as  it  possesses  no  reciprocating 
parts.  It  has  one  moving  member 
which  is  the  rotor  and  this  revolves  in 
one  direction  only.  The  absence  of  a 
number  of  sliding  surfaces  also  con- 
tributes to  the  general  efficiency  of  the 
steam  turbine.  In  most  machines  only 
two  bearings  are  used. 

The  De  Laval  steam  turbine  first 
made  its  appearance  in  1883.  This 
machine  is  the  A-B-C  type  of  the  tur- 
bine family.  It  consists  simply  of  a 
single  disc  with  lunette  buckets  ar- 
ranged about  its  periphery.  The  steam 
is  directed  against  these  buckets  by  a 
number  of  nozzles  which  are  mounted 
at  an  angle  of  from  IS  to  20  degrees. 
The  steam  exhausts  from  the  opposite 
side  of  the  wheels  into  the  atmosphere 
or  condenser.  The  power  produced  by 
a  turbine  of  the  De  Laval  type  is  ob- 
tained entirely  through  the  impact  of 
the  live  steam  delivered  to  the  nozzles 
against  the  buckets. 

The  steam  ejected  from  the 
nozzles  of  the  De  Laval  tur- 
bine reaches  the  almost  unbe- 


Rotor  for  a  7500  kva.  turbo- 
generator 


A  Westinghouse  automatic  bleeder  turbine,  single  flow,  type 
1200  RJM. 


A  2500  hw.  turbo-generator  unit  m  operation 
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lievable  velocity  of  from  2,000  to  4,000 
feet  per  second.  The  latter  figure  is 
equivalent  to  a  speed  of  over  three- 
quarters  of  a  mile  per  second.  This 
steam  velocity  would  theoretically  pro- 
duce a  rotor  surface  velocity  of  from 
90,000  to  120,000  feet  per  minute, 
which  would  involve  a  rota- 
tional speed  as  high  as  80,000 
R.P.M.  with  a  wheel  6  in.  in 
diameter.  This  tremendous 
speed  is  too  excessive  for  prac- 
tical application  and  the  ordi- 
nary speeds  of  turbines  of  this 
type  range  from  30,000  for  the 
smaller  sizes  to  9,000  for  the 
larger  types.  Even  these  speeds 
are  far  too  high  for  direct  con- 
nection and  the  power  is  trans- 
mitted through  a  train  of  spiral 
gears  which  reduce  the  speed  to 
the  proper  value.  The  speed  is 
reduced  to  l/10th  of  its  original 
value  by  means  of  the  gears. 

The  Parsons  steam  turbine 
was  first  introduced  in  the  year 
1884.  This  machine  originally 
consisted  of  a  number  of  discs 
mounted  upon  a  single  shaft  re- 
volving as  a  unit  between  sta- 
tionary blades.  Each  disc  has 
blades  or  buckets  mounted  upon 
its  periphery.  The  method  of 
sandwiching  the  stationary  blades  with 
the  revolving  blades'  is  shown  in  the 
illustrations.  It  will  be  understood 
that  the  stationary  blades  are  mounted 
on  the  inside  of  the  turbine  casing.  The 
steam  enters  the  turbine  casing  at  high 
speed  and  pressure  and  sort  of  "el 
bows"  its  way  through  the  spaces  be- 
tween the  movable  and  stationary 
blades.  By  refering  to  the  sketch  it 
will  be  seen  that  the  direction  of  the 
steam  is  altered  as  it  passes  from  the 
stationary  to  the  movable  blades.  A 
turbine  with  the  blades  arranged  as 
described  is  said  to  be  of  the  reaction 
type.  In  this  type  of  machine  the  pres- 
sure of  the  steam  is  less  on  the  exit 


side  of  the  blades  than  on  the  entrance 
side.  A  reaction  Parsons  turbine  has 
about  three  thousand  blades  compared 
to  300  for  a  De  Laval  turbine  of  the 
same  size.  The  Parsons  turbine,  how- 
ever, is  by  far  the  most  efficient  of  the 
two. 

During  the 
steam  chest  passage  of  steam 

through  a  tur- 
bine there  is  a 


MOVING  BLADE* 
STATIONARY  BLADES 


MOVING  BLADES 
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The  arrangement  of  the  blades  and  valves  on  a  Curtis  turbine 


STATIONARY 
BLAOEB 


MOVING  BLADES 


considerable  thrust.  This  thrust  is 
overcome  in  the  multistage  machine  by 
three  balancing  pistons  on  the  opposite 
end  of  the  rotor  shaft.  This  arrange- 
ment will  be  noticed  by  refering  to  the 
sketches  of  the  turbines.  These  bal- 
ancing pistons  are  connected  by  pas- 
sages to  the  different  stages  of  the  tur- 
bine so  that  as  the  steam  is  passing 
through  each  stage  it  will  exert  an  equal 
and  opposite  pressure  against  the  bal- 
ancing piston.  In  this  manner  serious 
end  thrust  is  eliminated.  The  balanc- 
ing pistons  never  come  into  contact  with 
the  cylinder  in  which  they  revolve  and 
there  is  little  added  friction  to  the  mo- 
tion of  the  rotor. 


Steam  turbines  are  made  to  operate 
on  different  pressures;  high  pressure, 
low  pressure  and  mixed  pressure.  High 
pressure  turbines  operate  at  about  the 
same  initial  pressure  as  triple  expan- 
sion steam  engines.  Low  pressure  tur- 
bines generally  operate  on  the  exhaust 
steam  of  a  reciprocating  engine  and 
they  are  generally  interposed  between 
the  engine  and  the  condenser.  Mixed 
pressure  turbines  operate  on  the  exhaust 
steam  of  engines  which  is  sup- 
plemented with  live  steam  for 
heavy  loads. 

Steam  does  not  flow  through 
high  pressure  turbines  in  one 
continuous  stream,  but  rather  in 
blasts  or  puffs  at  regular  inter- 
vals. These  puffs  of  steam  are 
admitted  by  means  of  a  cam  on 
the  governor,  a  spring-operated 
piston  and  a  steam  relay  which 
causes  about  three  impulses  per 
second.  The  steam  admissions 
are  not  throttled  in  proportion 
to  the  load  and  at  full  load  the 
steam  puffs  merge  into  an  al- 
most continuous  flow.  On  the 
larger  machines  an  automatic 
cutoff  is  placed  on  the  steam 
line  which  will  cut  off  the  sup- 
ply if  the  speed  of  the  turbine 
gets  beyond  a  certain  predeter- 
mined limit. 

The  Curtis  type  of  steam  turbine  is 
assumed  to  be  a  combination  of  the 
principles  of  action  of  the  De  Laval 
and  Parsons  types,  in  that  the  first  im- 
pact of  the  steam  is  from  a  series  of 
several  expanding  nozzles  in  groups  of 
two  or  three,  at  equal  distances  around 
the  revolving  wheel  directly  upon  the 
revolving  blades  and  from  a  reaction 
by  a  fixed  blade  disc,  and  in  that  a 
further  impact  occurs  upon  the  second 
revolving  wheel  blades,  the  steam  thus 
expanding  through  two  or  three  stages 
and  terminating  in  the  condenser.  The 
vertical  arrangement  of  the  shaft  with 
the  horizontal  range  of  motion  is  one 
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Section  of  a  Parsons  Type 
S  ingle -Flow  Turbine . 

Reaction  Dement 


Section  of  a  Combination  Impulse  and 
Reaction  Single -How Turbine. 
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Section  of  a  Double-Flow  Turbine. 


Section  of  a  Double-Flow  Turbine. 
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of  the  distinctive  features  of  the  Curtis 
type  of  steam  turbine. 

One  of  the  drawings  shows  the  ar- 
rangement of  the  steam  chest  valves 
and  nozzles,  and  moving  and  stationary 
blades  for  a  Curtis  turbine.  The  most 
vital  point  in  a  steam  turbine  are  the 
buckets  since  they,  and  the  spaces  be- 
tween them,  must  be  shaped  exactly 
right  to  give  the  correct  direction  of 
flow  and  highest  mechanical  efficiency 
and  also  provide  for  the  progressive  ex- 
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The  arrangement  of  the  blades  in  a  turbine 

pansion  of  the  steam.  The  buckets  or 
blades  for  the  Curtis  turbine  are  cut 
out  of  the  solid  metal  by  a  special 
bucket  cutting  machine. 

In  the  following  lines  will  be  found 
a  more  detailed  outline  of  the  various 
turbines  and  their  principles  of  action. 

In  the  reaction  turbine  approximate- 
ly one-half  of  the  expansion  in  any  one 
stage  takes  place  in  the  stationary 
blades,  imparting  to  the  steam  a  veloci- 
ty substantially  equal  to  that  of  the 
moving  blades  so  that  it  enters  them 
without  impact  The  remainder  of  the 
expansion  takes  place  in  the  moving 
blades,  the  spaces  between  which  grad- 
ully  grow  smaller  from  the  inlet  to  the 
exit  side  of  the  turbine  forming  a  ring 
of  moving  nozzles.  The  velocity  im- 
parted to  the  steam  by  reason  of  the 
expansion  occurring  in  the  moving 
blades  produces  a  reactive  effort  on 
these  blades  which  turns  the  rotor  of 
the  turbine.  This  effect  is  very  simi- 
lar to  that  produced  by  water  issuing 
from  an  ordinary  hose  nozzle. 

In  the  turbines  of  the  impulse  type 
the  complete  expansion  for  any  one 
stage  takes  place  in  the  stationary 
blades  or  nozzles  and  the  steam  is  de- 
livered to  the  moving  blades  with  a 
velocity  somewhat  more  than  double 
that  of  the  blades.  The  passages  be- 
tween the  moving  blades  are  of  uniform 
or  even  slightly  increasing  cross-sec- 
tion from  inlet  to  outlet.  The  moving 
blades  check  and  reverse  the  velocity 
of  the  steam  current  and  the  reluctance 
of  the  steam  current  to  having  its  di- 
rections and  velocity  altered  gives  rise 
to  a  force  against  the  blades  which  sets 
the  rotor  in  morion. 

Each  of  these  two  general  classes  of 


turbines  has  its  partisans  and  doubt- 
less always  will  have.  The  modem 
practice  in  turbine  construction  seems 
to  be  in  the  direction  of  a  combination 
of  the  two  types. 

The  use  of  a  single  impulse  for  the 
first  stage  of  the  expansion  is  desirable 
inasmuch  as  it  replaces  without  any  ap- 
preciable sacrifice  of  economy  a  con- 
siderable number  of  rows  of  reaction 
blading  in  the  least  efficient  part  of 
the  reaction  turbine,  and  makes  possible 
a  shorter  and  consequently  stiffer  rotor. 
For  the  intermediate  and  low-pressure 
sections,  in  which  the  volume  of  the 
steam  is  sufficient  to  require  reasonably 
long  blades  moving  at  considerable  ve- 
locities and  extended  experience  con- 
firms the  belief  that  reaction  blading 
has  a  decided  economic  advantage. 

The  all-impulse  type  necessitates  a 
rotor  built  up  of  discs  mounted  on  a 
shaft  of  smaller  diameter  in  order  that 
the  circumferential  clearance  between 
the  shaft  and  the  diaphragms  separat- 
ing the  pressure  chambers  may  be  as 
small  as  possible  so  that  the  consider- 
able pressure  drops  between  adjacent 
stages  will  not  cause  too  much  leakage 

In  the  reaction  type  the  pressure 
drops  between  adjacent  stages  are  very 
much  smaller  and  the  body  of  the  rotor 
may  be  built  up  in  the  form  of  a  hollow 
drum.  The  drum  construction  is  much 
stiffer  than  the  shaft  and  disc  design 
and  it  is  believed  much  safer.  When 
a  disc  is  heated  it  develops  internal 
strains  that  are  impossible  of  calcula- 
tion and  which  are  liable  to  start  cracks 
in  the  metal,  resulting  in  many  in- 
stances in  complete  rupture.  On  the 
other  hand,  in  a  rotor  made  up  of  a 
comparatively  thin  drum  of  consider- 
able diameter  and  rings  of  large  bore 
no  such  strains  are  encountered.  Again 
the  drum  construction  of  rotor  makes 
the  turbine  very  much  more  accessible 
for  examination  and  repairs.  .In  most 
of  the  later  designs  of  Westinghouse 
turbines  the  upper  half  of  the  cylinder 
can  be  lifted  without  interfering  with 
the  governor  steam  chest  or  pipe  con- 
nections. 

Bleeder  turbines  are  for  use  in  plants 
which  are  required  to  furnish  not  only 
power,  but  also  considerable  and  vary- 
ing quantities  of  low  pressure  steam 
for  heating  purposes.  In  these  turbines 
a  part  of  the  steam  after  it  has  done 
work  in  the  high  pressure  stages  may 
be  diverted  to  the  heating  system  and 
the  remainder  expanded  through  the 
low  pressure  blading  and  exhausted 
into  the  condenser.  In  this  way  none 
of  the  energy  of  the  heating  system,  due 
to  the  difference  in  pressure  between 
the  boiler  and  the  heating  system  is 
wasted.  On  the  other  hand,  if  no  steam 
is  required  for  heating  purposes,  the 
turbine  operates  just  as  efficiently  as 
though  the  bleeder  feature  was  absent. 

Steam  turbines  have  been  brought 
into  use  for  the  propulsion  of  ships. 
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The  real  high  speed  of  the  turbine  pre- 
vented its  being  adopted  for  this  use 
for  a  long  time.  Finally  a  very  effi- 
cient reducing  gear  was  developed 
which  made  it  possible  to  apply  the 
turbine  in  this  field.  These  reducing 
gears  have  been  perfected  to  a  point 
where  they  transmit  98}£%  of  the  pow- 
er delivered  to  them.  Turbines  have 
been  designed  to  operate  on  low  pres- 
sure steam  and  these  run  on  the  exhaust 
steam  from  the  engines.  On  the  great 
steamship  Olympic  steam  turbines  are 
fed  from  the  exhaust  of  the  compound 
engines  and  a  saving  in  fuel  of  from 
12-15%  is  realized.  The  impossibility 
of  reversing  the  turbine  makes  it  neces- 
sary to  install  a  separate  unit  when 
running  astern. 

TIN  AMALGAM 

TIN  and  mercury  combine  readily 
at  ordinary  temperatures.  If  3 
parts  of  mercury  are  brought  into  con- 
tact with  1  of  tin,  6-sided  crystals  of 
tin  amalgam  are  formed.  Tin  amalgam 
is  used  for  silvering  looking-glasses. 
When  pulverized  and  rubbed  on  the 
polishing-stone  it  forms  a  kind  of 
mosaic  silver.  Electric  amalgam  may 
be  made  by  melting  tin  and  zinc  to- 
gether in  various  portions  in  a  porce- 
lain crucible.  The  mixture  is  well 
stirred  up,  and  when  on  the  point  of 
solidifying  the  mercury  is  added  and 
worked  into  the  mass.  The  whole  is 
next  transferred  to  the  mortar  warm 
enough  to  keep  the  amalgam  soft,  while 
it  is  well  worked  together,  after  which 
a  piece  of  tallow  or  lard,  not  quite  the 
equal  in  bulk  to  the  mass,  is  kneaded  in 
until  the  amalgam  attains  the  proper 
consistency. 

SILVER  AMALGAM 

THIS  is  best  prepared  by  the  use  of 
pulverulent  silver  obtained  by  the 
reduction  of  silver  solution.  It  may  be 
prepared  by  bringing  a  solution  of 
nitrate  .of  silver  in  10  to  15  parts  of 
water  into  a  bottle,  adding  a  few  small 
pieces  of  sheet  zinc  and  vigorously 
shaking  for  a  few  minutes.  The  silver 
separating  in  the  form  of  a  very  fine 
black-gray  powder  need  only  be  washed 
and  dried  to  be  suitable  for  the  prepa- 
ration of  amalgam.  This  finely  divided 
powder  may  be  directly  dissolved  in  the 
mercury,  though  it  requires  some  time. 
The  object  is  more  quickly  attained  by 
heating  the  mercury  nearly  to  boiling  in 
a  crucible,  then  throwing  in  the  pul- 
verulent silver  and  quickly  combining 
the  mass  by  vigorous  stirring  with  an 
iron  rod. 

WATCH 
Watch  for  the  announcement  of  a 
new  contest  which  will  appear  in  one 
of  the  early  numbers  of  Everyday  En- 
gineering. This  announcement  will 
greatly  interest  all  men  who  use  tools. 
Several  very  '  substantial  and  worth- 
while prizes  are  to  be  offered. 
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OUITE  recently  the  writer  has 
been  required  to  design  and 
make  patterns  for  some  really 
satisfactory  bogies  for  certain  well  fin- 
ished "working"  models  of  British 
Pullman  cars.  These  trucks  naturally 
embrace  most  of  the  characteristics  com- 
mon to  American  railroad  practice  and 
the  accompanying  drawings  have  been 
therefore  rearranged  in  line  with  U.  S. 
A.  conditions  and  also  slightly  modi- 
fied to  suit  amateur  construction. 

The  trucks  are  of  the  over  spring 
equalized  type  and  as  detailed  in  the 
drawings  herewith  require  three  pat- 
terns only  viz:  the  side  frames,  stretch- 
er or  bolster,  and  the  combined  equal- 
izer and  axleboxes.  It  is  advisable  for 
the  amateur  to  build  the  trucks  from 
castings  and  make  his  own  patterns 
even  if  a  small  number  of  trucks  are 
required  and  all  parts  can  be  cast  in, 
gunmetal  (bronze)  thorughout  if  fine 
soft  cast  iron  is  not  obtainable  for  the 
frames  and  bolster.  With  regard  to  the 
wheels,  these  may  be  in  cast  iron  or 
turned  from  mild  steel  discs  cut  from 
the  bar. 

The  chief  feature  of  the  trucks  lies 
in  the  arrangement  of  the  equalizer  and 
axleboxes  and  in  the  attachment  of  the 
bolster  to  the  car  body.  Although  the 
wheels  and  equalizer  can  take  up  the 
position  shown  in  an  exaggerated  de- 
gree in  the  sketch,  Fig.  3.  The  bolster 
is  provided  with  a  half  round  trans- 
verse rib  on  its  upper  surface.  This 
rib  bears  on  a  metal  plate  attached  to 
the  underside  of  the  car  transom  beam 
and  gives  lateral  stability  to  the  truck, 
any  direct  side  roll  being  taken  up  en- 
tirely by  the  equalizer  springs.  The 
truck  is,  however,  quite  free  to  rise  and 
fall  at  the  ends  to  accommodate  itself 
to  longitudinal  waves  in  the  track — i. 
e.,  such  as  are  encountered  at  changes 
in  gradient.  The  position  taken  up  in 
Fig.  3  would  therefore  not  be  possible 
except  in  a  slight  degree,  depending  on 
the  restraining  action  of  the  rubber 
washer  fitted  in  the  recess  in  the  under- 
side of  the  bolster  casting  under  the 
head  of  the  pivot  screw  or  bolt. 

The  combination  of  the  equalizer 
side  springing  with  the  "scale-beam" 
type  of  support  for  the  bolster  should 
provide  for  the  roughest  track  and  at 
the  same  time  prevent  the  coach  body 
from  oscillating  in  a  lateral  direction. 
Nothing  looks  so  bad  as  to  see  a  model 
coach — and  many  do  this — "dithering" 
and  wobbling  from  side  to  side  as  it 
proceeds  along  the  railroad. 

To  provide  for  the  action  indicated 
in  the  rough  sketch,  Fig.  3,  rectangular 
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holes  in  the  side  frames  of  the  truck 
should  be  sufficiently  free  to  allow  the 
combined  equalizer  and  axlebox  to  take 
up  the  position  shown  and  to  this  end 
the  sharp  corners  of  the  square  boxes 
may  be  chamfered  off  to  a  substantial 
amount  where  they  pass  through  the 
opening  in  the  side  plates  of  the  truck. 

Of  course,  separate  boxes  could  be 
used  but  if  the  prospective  maker  of 
these  bogie  trucks  is  anxious  to  get  say 
a  train  of  four  or  five  cars  ready — this 
means  40  axleboxes — he  will  welcome 
anything  in  the  nature  of  labor  saving. 
With  a  view  to  the  future  use  of  the 
patterns  one  is  always  requiring  bogie 


This  is  the  third  installment  of  Ur. 
Henry  Greenley 's  series  on  model  rail- 
way engineering.  During  the  past  two 
years  the  Editor  has  received  a  multi- 
tude of  inquiries  relative  to  the  con- 
struction of  model  car  trucks  and  he 
hopes  that  this  article  sets  forth  all 
of  the  necessary  information  on  the 
subject. — Editor. 


trucks  in  the  equipment  of  a  model 
railway — and  to  obtaining  clean  cast- 
ings metal  patterns  are  recommended. 
For  the  side  frames  a  piece  of  sheet 
brass  %  in.  thick  should  be  cut  out  to 
the  shape  required  by  detail  drawing 
Fig.  5  allowing  for  sand  "draw"  and 
providing  for  shrinkage  (3/16  in.  to  the 
foot,  approximately).  On  this  the  three 
inside  blocks  may  be  silver  soldered  or 
soft  soldered  and  riveted.  The  raised 
horn  plates  may  then  be  cut  out  of 
1/16  in.  sheet  and  soft  soldered  on, 
the  plates  being  further  secured  by 
countersunk  screws  driven  from  the 
back  with  their  points  which  should  be 
nicely  rounded  projecting  through  the 
front  to  indicate  rivet  or  bolt  heads  in 
the  final  castings.  The  openings  for 
the  axleboxes  should  be  arranged  for  in 
the  pattern  but  enough  metal  should  be 
provided  for  filing  to  size  and  "draw" 
on  the  sides  of  the  hole  should  also  be 
ample. 

In  soft  soldering  several  parts  to  one 
base  successive  heats  are  necessary,  and 
care  should  be  taken  not  to  oxidize  or 
"burn"  the  surfaces  and  the  solder  by 
overheating.  The  temperature  to  which 
the  metal  is  raised  should  be  sufficient 
to  just  melt  the  solder.  Parts  fixed  in 
the  previous  heats  should  be  screwed  or 
riveted  to  secure  them  in  the  succeeding 
ones.  To  hold  several  parts  together 
during  the  soft  soldering  operation, 
strip  steel  clamps,  as  sketched  in  Fig.  4, 
will  be  found  extremely  useful.  Clean- 
liness is  necessary  to  successful  solder- 
ing, and  a  certain  amount  of  practice 
is  required  to  produce  a  satisfactory 


partem.  When  completed  it  should 
have  nicely  rounded  corners  and  such 
fillets — which  are  essential  to  sound 
clean  castings  —  may  be  obtained  by 
floating  soft  solder  wherever  it  is  re- 
quired to  form  a  fillet.  Another  point 
to  observe  is  that  soft  solder  cannot 
follow  silver  soldering  until  the  whole 
of  the  work  is  recleansed.  To  remove 
the  burnt  borax  the  object  should  be 
warmed  (a  black  heat  is  sufficient)  and 
immersed  in  a  pickle  of  sulphuric  acid 
and  water,  strength  1  to  20.  The  pat- 
tern for  the  equalizer  may  be  made  out 
of  l/\  in.  x  }i  in.  brass  strip,  the  ends 
being  silver  soldered  to  plates  made  of 
3/16  in.  stuff.  When  shaped  to 
dimensions  (plus  allowances  for  cast- 
ing shrinkage)  the  axleboxes  may  be 
sweated  on,  also  the  small  pieces  form- 
ing the  spring  bearings.  These  addi- 
tions are  similar  in  shape  to  the  pieces 
soldered  to  the  side  frames  (see  sketch 
Fig.  4)  and  may  be  sawed  out  of  7/16 
in.  sound  bar  brass.  To  retain  the 
spiral  springs  in  position  the  pattern 
should  provide  for  the  small  spring  pin 
shown  in  cross  section  drawing  Fig.  6 
and  in  Fig.  7. 

If  the  latter  course  is  adopted  the 
casting  may  be  of  L  section  in  the  center 
to  lighten  it,  although  lightness  in  a 
model  truck  need  not  be  studied.  A 
little  weight  in  wheels  and  trucks  is  to 
be  desired.  The  side  frames  are  at- 
tached to  the  bolster  by  three  screws 
(3/32  in.  diameter)  on  each  side,  but 
before  the  truck  can  be  assembled  the 
work  to  the  wheels  and  axles  must  be 
completed,  as  the  fixing  of  the  side 
plates  secures  the  whole  of  the  parts  of 
the  bogie  truck.  It  has  been  arranged 
in  designing  the  truck  to  make  the 
combined  equalizer  and  axlebox  (Fig. 
7)  quite  flat  at  the  back.  These  cast- 
ings can  then  be  quite  easily  finished  by 
filing,  machining  or  "band-grinding" 
the  back  and  drilling  11/64  in.  blind 
holes  for  the  5/32  in.  axle  journals. 
The  rest  of  the  casting,  except  for  the 
sides  of  the  axleboxes  and  the  all-im- 
portant rounding  of  the  corners  where 
the  box  passes  through  the  side  plate, 
only  requires  fettling  up  to  provide  a 
reasonably  clean  surface  for  the  final 
painting. 

The  hole  for  the  truck  pivot  bolt  or 
screw  in  the  bolster  casting  should  be 
at  least  1/32  in.,  if  not  1/16  in.  larger 
than  the  pivot  itself.  The  rubber  washer 
or  disc  will  restrain  the  truck  from  any 
display  of  sloppiness  due  to  the  clear- 
ance between  die  hole  and  the  screw 
or  bolt,  and  at  the  same  time  the  rubber 
will  allow  of  the  equalizer  action  of  the 
(Continued  on  page  88) 
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Systematic  Lubrication  and  Maintenance 

of  Automobiles 

An  Exposition  Dealing  With  the  Importance  of  Giving  an  Automobile 
Regular  Care,  and  How  to  Inspect  the  Mechanism  in  a  Thorough 
Manner.  The  Necessity  for  Periodical  Lubrication  to  Reduce 
Operating  Expenses  and  Rapid  Depreciation  is  also  Made  Clear 

By  Victor  W.  Page,  M.  S.  A.  E. 


MORE  automobiles  come  to  an 
untimely  end  by  abuse  than  are 
worn  out  by  useful  service  and 
more  parts  of  the  mechanism  become 
worn  or  broken  by  neglect  than  depre- 
ciate from  normal  use.  The  average 
motorist  who  looks  after  his  own  car  is 
apt  to  be  neglectful  and  keeps  the  car  in 
operation  as  long  as  it  will  run.  Even 
the  cheapest  of  automobiles  represents 
an  investment  of  nearly  a  thousand  dol- 
lars, yet  their  owners  do  not  always  take 
the  care  required  to  conserve  the  invest- 
ment and  lessen  depreciation,  which  is 
apt  to  be  abnormally  high  because  no 
effort  is  made  to  give  the  mechanism  the 
care  it  deserves. 

This  is  not  always  the  fault  of  the 
automobile  owners,  because  in  many 
cases  they  have  no  idea  of  what  parts 
to  inspect  and  what  to  look  for  even  if 
they  do  carry  on  a  more  or  less  hap- 
hazard inspection  of  the  power  plant  or 
chassis  mechanism.  The  care  that  an 
automobile  demands  should  not  tax 
even  the  busy  man,  as  several  hours  per 
week  spent  systematically  will  insure 


that  the  car  will  be  properly  oiled  and 
that  no  serious  defects  will  materialize 
without  giving  notice  in  advance.  The 
instructions  which  follow  are  intended 
to  help  the  automobilist  in  caring  for 
the  car  in  his  charge  and  apply  to  most 
standard  cars.  The  subject  of  lubrica- 
tion is  considered  first,  then  that  of  logi- 
cal and  periodical  inspection. 

Car  Lubrication  Important 

Without  question  the  subject  of  lubri- 
cation is  of  more  importance  to  an  owner 
than  any  other  subject,  because  proper 
lubrication  contributes  in  no  small  de- 
gree to  keeping  a  not  inconsiderable  in- 
vestment from  depreciating  too  rapidly. 
It  does  not  suffice  that  the  best  of  work- 
manship and  highest  grade  materials 
are  employed  in  manufacture.  They 
cannot  give  the  owner  that  service  he 
has  the  right  to  expect  if  this  feature  is 
neglected.  The  best  of  material  will  not 
lubricate  a  bearing,  and  the  finest  work- 
manship will  not  keep  a  piece  of  ma- 
chinery out  of  the  scrap  heap  if  wear- 


ing surfaces  are  not  lubricated  regu- 
larly. Even  slight  neglect,  not  in  itself 
enough  to  destroy  immediately,  will 
have  damaging  effect  upon  wearing 
parts,  and  will  cause  not  only  increased 
depreciation  but  lost  time,  increased 
maintenance  and  operating  cost,  and  a 
performance  not  at  all  in  keeping  with 
that  which  the  automobile  was  designed 
and  constructed  to  give. 

The  instructions  which  follow  can  be 
followed  to  advantage  by  drivers  and 
owners  of  practically  all  standard 
makes  of  cars,  though  they  will  be  sub- 
ject to  slight  modifications  as  the  ar- 
rangement of  the  mechanism  dictates. 

Motor  Lubrication 

The  oil  reservoir,  when  empty,  will 
take  two  or  three  gallons  of  oil,  de- 
pending on  the  size  of  the  motor.  The 
best  oil  td  use  depends  on  the  type  of 
motor  and  the  recommendations  of  the 
manufacturer  should  be  followed  and 
only  lubricant  of  the  best  quality  used. 


LUBRICATION  CHART 


-  OIL  BESEVOIR-KEEP  FULL  OF  OIL 
DIL  EVERY  500  MILES  -' 

EVERY  500  MILES  FILL  CUPS  WITH  CUP  CREASE  gTURN  DOWN 
SOO     "  WASH  BALL  JOIN!  ijrACs  WITH  CUP  GREASE 


■•       SOO  ■ 

FILL  CUPS  WITH  OIL  -' 

••     1000  ■ 

OIL  SHAFT  THRU  HOLES  

■•       1000  ■ 

FILL  TRANS  WITH  MOTOR  OIL  UP  TO  LEVEL  PLLC 

Chart  showing  locaUon  of  oil  and  grease  cups  on  a  popular  light  car,  the  Oldsmobtte  Six,  also  giving  the  periods  when  attention  is  needed 
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The  oil  filler  will  be  found  located  at 
forward  end  of  the  motor  on  the  left 
side  in  most  cars,  though  the  location 
will  vary.  Care  should  be  exercised  at 
all  times  to  see  that  the  oil  is  kept  be- 
tween high  and  low  marks  on  the  gage 
usually  found  at  rear  end  of  motor. 
Watch  oil  circulation  indicator  on  dash 
carefully,  and  should  it  not  register 
when  motor  is  running,  investigate  im- 
mediately, ascertaining  if  the  oil  line  is 
stopped  up,  or  if  the  reservoir  is  empty. 
The  oil  reservoir  should  be  drained 
every  five  hundred  miles  through  the 
plugs  located  at  rear  of  reservoir  in  the 


starting  and  lighting  system.  One  or 
two  drops  of  three-in-one  oil  injected 
into  the  oil  wells  every  thousand  miles 
will  be  sufficient.  One  of  these  wells  is 
located  on  the  top  of  the  distributor 
housing,  oiling  the  armature  ball  bear- 
ing, the  distributor  plain  bearing  and 
the  oil  wick  in  the  timing  lever  body. 
The  other  oil  well  will  be  found  on  the 
extension  of  the  end  plate  at  the  driv- 
ing coupling,  and  lubricates  the  ball 
bearing  on  that  end  of  the  magneto. 
Oil  cups  will  also  be  found  on  the  bear- 
ings of  generator  and  motor  of  the 
starting  and  lighting  system. 


lubrication  of  the  clutch  is  necessary  if 
a  dry  plate  or  cone  clutch  is  used  except 
that  the  clutch  throw-out  bearing  should 
receive  regular  lubrication.  This  is 
generally  provided  for  by  a  large  grease 
cup  located  on  the  floor  board,  which 
should  be  given  one  turn  every  morning 
or  noon. 

Oil  cups  are  provided  on  the  steering 
gear,  and  they  should  be  kept  filled  with 
a  good  grade  of  light  oil.  At  each  end 
of  the  drag  link  is  a  socket  in  which  the 
ball  of  the  steering  arm  operates,  as  well 
as  the  arm  on  the  knuckle  arm.  These 
should  be  thoroughly  greased  at  least 
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Chart  shoving  cross  section  of  modern  four-cylinder  automobile  depicts  parts  of  mechanism  that  need  regular  inspection 


bottom  of  crank  case,  and  refilled  with 
fresh  oil.  The  reason  for  this  is  ob- 
vious; the  grade  of  gasoline  that  is 
being  sold  at  the  present  time  is  such 
that  perfect  carburetion  is  impossible 
until  the  motor  warms  up,  resulting  in 
considerable  raw  gasoline  finding  its 
way  into  the  oil  reservoir,  which  grad- 
ually thins  the  oil  until  it  ceases  to  be 
a  perfect  lubricant.  For  this  reason, 
heavy-bodied  cylinder  oils  are  often 
recommended. 

The  oil  system  of  modern  automobiles 
is  nearly  always  the  force-feed  type  and 
pressure  is  maintained  by  a  positive 
gear-driven  pump  located  in  the  bottom 
of  oil  reservoir,  generally  to  one  side. 
There  is  an  oil  strainer  surrounding  the 
pump  intake  which  should  be  cleaned 
occasionally.  This  can  be  easily  re- 
moved for  cleaning  by  simply  taking 
out  cap  screws  or  unscrewing  a  plug. 
A  grease  cup  is  provided  on  the  fan. 
Fill  this  with  grease  weekly  and  turn 
every  day.  Do  not  overoil  the  magneto 
or  the  dynamo  and  motor  of  the  electric 


Chassis  Parts 

Grease  cups  are  usually  provided  at 
all  points  on  the  front  axle  where  fric- 
tion comes.  Make  sure  that  the  grease 
cups  are  filled  with  a  high-grade  light 
grease  free  from  acid  and  grit  Keep 
reserve  supply  of  grease  in  a  tightly  cov- 
ered can  so  that  no  grit  or  dust  can  get 
into  it  If  oil  cups  are  used  be  sure  to 
keep  these  filled  with  fluid  oil. 

The  bearings  on  the  front  wheels  of 
most  cars  are  tapered  roller  forms  and 
may  be  lubricated  with  any  light  grease 
or  heavy  oil  if  it  is  positively  free  from 
acid.  Plugs  are  sometimes  provided  in 
the  wheel  for  lubricating  the  bearings, 
and  in  addition  the  wheels  should  be 
removed  periodically,  the  bearings  thor- 
oughly cleaned  with  kerosene  and  re- 
lubricated  with  light  grease,  using  a 
clean  wooden  paddle  for  spreading. 

The  transmission  should  be  filled  in 
about  V/2  inches  above  center  line  of 
the  main  shaft  with  a  good  grade  of 
heavy  transmission  grease  or  oil.  No 


twice  a  month.  Grease  universal  joints 
weekly  with  a  good  grade  of  cup  grease, 
using  grease  gun,  and  once  every  three 
months  joints  should  be  completely 
taken  down,  thoroughly  cleaned  and  re- 
packed. 

Oil  cups  on  brake  flanges  and  grease 
cups  should  be  given  attention  once  a 
week.  These  lubricate  the  internal  brake 
cams  of  the  rear  axle.  All  external 
brake  joints  should  be  given  a  few  drops 
of  oil  once  a  week.  Fill  differential 
gear-case  one-third  full  of  heavy  oil  or 
very  light  grease.  Do  not  fill  over  one- 
third  full 

Every  six  months  take  out  drain  cup 
in  the  bottom  of  case  and  thoroughly 
rinse  out  old  lubricant  with  kerosene 
by  pouring  it  in  at  top  cap.  After  rins- 
ing out  with  kerosene,  then  fill  with 
lubricant  as  above  instructed.  Rear  hub 
bearings  on  full  floating  axles  can  be 
given  sufficient  grease  by  simply  re- 
moving hub  cap  and  filling  this  with 
grease,  then  screwing  back  in  position. 
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This  should  be  done  about  every  three 
months.  Every  six  months  the  springs 
should  be  taken  apart  and  lubricated 
with  a  good  grade  of  grease  mixed  with 
graphite.  Spring-bolt  bearings  are  pro- 
vided with  oil  cups  and  should  be  oiled 
daily.  There  are  numerous  other  points 
of  friction  such  as  control  rods,  cross 
rods,  rocker  shafts,  etc.,  not  mentioned, 
where  a  drop  of  oil  occasionally  will 
materially  benefit 

Daily  Maintenance  Routine 

Engine:  Examine  all  wiring  termi- 
nals for  tightness.  Clean  magneto  or 
ignition  distributor  externally.  Note 
tension  of  fan  belt  Inspect  oil  supply 
in  engine  crank  case.  Inspect  oil  pump 
for  performing  its  proper  function.  In- 
spect radiator  water  supply.  Inspect 
hose  connection  for  leaks.  Inspect 
gasoline  tanks  for  proper  fuel  supply. 
Inspect  fuel  pipe  line  and  all  connec- 
tions for  leaks. 

Brakes:  Inspect  for  undue  wear  or 
looseness  and  tighten  if  necessary.  In- 
spect for  proper  operation. 

General:  Inspect  and  thoroughly 
clean  all  lamps.  Inspect  tires  for  air 
pressure,  cuts  or  damage.  Make  sure 
spare  tires  are  properly  inflated.  Tighten 
all  loose  bolts  and  nuts. 

Weekly  Maintenance  Routine 

Engine:  Inspect  all  wires  for  proper 
support  and  freedom  from  damage. 
Thoroughly  clean  engine  externally. 
Inspect  all  pump  connections  for  oil 
leaks.  Inspect  all  water  connections  for 
leaks.  Inspect  carbureter  control  con- 
nections. Do  not  attempt  to  alter 
carburetor  adjustment  unless  this  is 
shown  to  be  necessary  when  the  truck 
is  in  service. 

Remove  magneto  or  battery  system 
distributor  cover  and  clean  with  gaso- 
line and  a  clean  cloth.  Operate  engine 
at  low  speed  and,  with  one  wire  at  a 
time  separated  from  the  spark  plug  in- 
spect the  spark  given  for  length  and  ap- 
parent hotness.  Keep  engine  free  from 
carbon ;  inject  tablespoonful  of  kerosene 
into  each  cylinder,  through  pet  cock  or 
spark  plug  holes.  This  should  be  in- 
jected when  the  motor  is  hot  and  al- 
lowed to  stand  over  night  Remove, 
clean  and  adjust  all  spark  plugs. 

Brakes:  Inspect  and  thoroughly 
clean  and  oil  all  brake  connections. 
Adjust  if  necessary. 

Springs:  Inspect  center  bolt  of 
spring  and  spring  clips  for  apparent 
tightness. 

Wheels:  Inspect  front  wheels  for 
alignment  with  rear  wheels.  Inspect 
tires  for  undue  damage  and  wear.  Jack 
up  wheels  and  inspect  bearing  adjust- 
ment. Inspect  spindles  and  spindle 
bolts.   Inspect  the  steering  rod  adjust- 


ment and  all  rod  ends  of  the  steering 
linkage. 

Clutch:  Inspect  entire  clutch  mech- 
anism. 

Transmission:  Clean  and  inspect  all 
control  connections. 

Universal  Joint:  Inspect  universal 
joint  for  undue  looseness  and  wear. 
Clean  and  refill  universal  joint  with 
grease. 

Differential:  Inspect  differential 
and  propeller  shaft  bearing  adjustment 

Body  and  Equipment:  Inspect  body 
bolts,  hood  fasteners  and  all  similar 


General:  Inspect  transmission  arm 
bolts.  Inspect  front  motor  support 
bolts.  Inspect  oil  pan  and  transmis- 
sion bolts.  Inspect  steering  gear  for 
lost  motion  and  lubrication.  Inspect 
speedometer  drive. 

ENGINE  DRIVE  FOR  BICYCLES 

AN  easily  installed  gasoline  engine 
jt\  drive  for  bicycles  is  not  a  novelty 
in  the  United  States,  but  those  of  do- 
mestic design  follow  other  principles 
than  those  of  a  new  German  design 
which  is  shown  herewith.  The  power 
plant  is  mounted  on  the  front  fork  and 


The  Cotibri  drive  for  bicycles  is  a  recent  German  development 


bolts  for  apparent  tightness.  Inspect 
tool  equipment  for  completeness. 

Monthly  Maintenance  Routine 

Engine:  Determine  if  carbon  is 
present  in  quantity  in  the  engine.  Ex- 
amine and  inspect  engine  for  loose 
parts,  leaks,  noises.  Clean  oil  pump 
screen.  Grind  valves  if  necessary. 

Ignition:  Clean  magneto  or  distrib- 
utor head,  polish  and  adjust  breaker 
points.  Inspect  magneto  or  timer  cam 
for  correct  advance. 

Clutch:  Inspect  clutch  hub  grease 
tube.  Inspect  clutch  operation.  In- 
spect clutch  alignment. 

Transmission:  Clean  externally  and 
inspect  for  leaks,  particularly  the  drain 
plug  and  the  rear  bearing. 

Springs:  Thoroughly  inspect  and 
clean  spring  shackle  connections.  In- 
spect springs  to  ascertain  damage,  if 
any. 

Differential:  Clean  and  inspect  dif- 
ferential housing  for  oil  leaks.  In- 
spect brake  arms  and  equalizers  on  dif- 
ferential housing. 

Wheels:  Remove  hub  caps  and  in- 
spect for  proper  lubrication.  Inspect 
condition  of  bearings. 

Universal  Joint:  Inspect  universal 
joint  ring  and  yokes.  Inspect  housing 
bolts  inside  joint  housing. 


pulls  the  bicycle  by  driving  the  front 
wheel.  The  Colibri  front  drive  is  said 
to  reduce  dangerous  skidding,  also  the 
weight  will  be  less.  It  consists  of  an 
air-cooled,  four-cycle,  single  cylinder 
engine  of  1^  H.P.,  mounted  on  a  fork 
frame  of  steel  tubes.  This  is  intended 
to  be  attached  beside  the  front  fork  of 
the  bicycle  and  is  connected  to  the 
bicycle  frame  by  spring  joints.  The 
vibrations  of  the  engine  are  insulated 
from  the  bicycle  frame,  which  could  not 
stand  such  detrimental  strains  for  a 
long  period  owing  to  its  light  construc- 
tion. 

The  engine  drives  a  secondary  shaft 
through  a  short  chain,  this  crankshaft 
contains  the  clutching  device  and,  from 
this  shaft,  the  chain  wheel  at  the  front 
hub  of  the  bicycle  is  driven  with  a 
longer  chain. 

By  releasing  the  clutch  the  bicycle 
can  be  driven  with  pedals.  The  motor 
has  a  high-tension  magneto  and  jet 
carburetor.  The  fuel  tank  is  mounted 
at  the  steering  bar  and  from  the  handles 
of  this  bar  the  throttle  and  clutch  are 
controlled  by  Bowden  wire.  To  pre- 
vent splashing  of  oil  on  the  rider,  the 
back  and  top  side  of  the  fly  wheel  is 
covered  with  a  sheet  metal  guard.  The 
weight  of  the  complete  Colibri  motor 
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drive  is  36.2  lbs.  (16.5  kg.),  the  speed 
ranging  from  18  to  25  m.p.h.  with  small 
fuel  consumption  that  could  be  expected 
from  a  low  powered  engine;  This  is 
an  interesting  revival  of  the  Clement 
motor,  a  French  design  of  over  fifteen 
years  ago. 

MORE  COMFORT  FOR  THE 
AVIATOR 

THE  pilot's  and  navigator's  cockpit 
in  a  recently  devised  machine  in- 
tended for  long  flights  is  fitted  with 
Triplex  glass  side  windows  and  a  floor 
window  in  front  of  the  pilot  Nor- 
mally the  seat  placing  allows  the  crew 
to  sit  with  their  heads  just  clear  of  the 
cockpit,  but  the  design  is  such  that  the 
cockpit  may  be  converted  into  an  en- 
closed cabin.  The  seats  are  fitted  with 
clips  which  permit  them  both  to  drop 
about  a  foot,  and  sliding  doors  are 
pulled  across  the  openings  to  close  in 
the  cockpit.  Some  of  the  side  windows 
are  made  to  open,  and  a  pipe  running 
from  the  front  of  the  radiator  supplies 
fresh  air  to  the  cockpit  interior.  Dual 
control  is  provided,  and  the  pilot  has 
two  rudder  bars  one  above  the  other,  for 
the  two  seat  positions.  There  is  a  sys- 
tem of  pull-out  tables  for  charts  and 
slots  for  instruments.  The  circular 
opening  for  the  pilot's  head  is  fitted 
with  an  aluminum  beading  which  is 


liners  can  be  made.  The  complete  ma- 
chine is  also  shown  and  the  size  of  the 
fuselage  necessary  to  accommodate  the 
twelve  passengers  is  clearly  shown. 
Illustrations  of  an  earlier  design  have 
been  published  previously  in  this  maga- 
zine, but  the  latest  type  is  particularly 
interesting  in  view  of  the  improvements 
that  have  been  made  and  the  luxurious 
appointments  of  the  "Pullman"  body 


Luxuriously  appointed  cabin  of  Handley- 
Page  passenger-carrying  airplane 


LEAD  BURNING 

LEAD  burning  consists  in  melting  the 
j  metals  and  causing  the  parts  to 
flow  together  and  become  joined  with- 
out the  aid  of  solder.  It  requires  con- 
siderably more  skill  than  any  other 
form  of  brazing  or  soldering.  A  long 
step  toward  success  may  be  taken  by 
the  proper  arrangement  of  the  work. 
It  is  usual  to  provide  something  which 
may  serve  as  a  mold  or  guide  for  the 
melted  metal.  For  example,  if  two  lead 
sheets  are  to  be  united  by  soldering, 
they  are  laid  on  a  sheet  of  some  non- 
heat-conducting  substance,  such  as 
brick  or  asbestos.  The  work  in  the  im- 
mediate neighborhood  of  the  joint  is 
carefully  scraped  so  as  to  remove  all 
oxide  or  scale  which  would  tend  to  bind 
the  melted  lead  and  prevent  it  from 
flowing  freely.  The  metal  at  the  seam 
is  heated  by  a  very  hot  bit  or  the  flame 
from  a  blowpipe  so  that  there  is  a  uni- 
form flow  of  lead  across  the  seam.  It 
is  sometimes  necessary  to  add  more 
lead  to  the  seam  by  melting  a  strip 
held  in  the  hand.  A  flame  of  some  sort 
is  the  most  satisfactory  source  of  heat 
for  the  average  lead  burning  job,  be- 
cause not  only  is  the  heat  more  uni- 
form, but  also  more  intense,  and  the 


The  Handley-Page  twin-motored  airplane  is  a  converted  bomber  with  a  well-appointed  cabin  jor  passengers 


graduated  off  into  degrees  for  use  with 
a  sextant.  In  the  rear  of  the  navigator 
are  cupboards  for  food. 

It  would  seem  quite  possible  even  in 
small  single-engined  machines  to  de- 
sign a  cockpit  providing  every  facility 
for  piloting  and  navigation,  which  will 
be  thoroughly  comfortable  and  livable 
for  the  pilot  as  well  as  the  passengers. 
The  accompanying  illustration  shows 
the  thorough  enclosure  of  the  passen- 
gers' cabin  in  the  Handley  Page  Lon- 
don-Paris flyer,  and  shows  how  well 
protected  the  passengers  can  be  and 
how  luxurious  the  furnishings  of  air 


provided  for  the  accommodations  of  the 
passengers  who  use  the  London-Paris 
air  route. 


The  effect  of  temperature  on  the  duration 
of  incandescent  lamps  has  been  the  subject 
of  recent  experiment.  At  392°  F.  lamps 
were  used  up  in  40  hours,  while  at  36°  F. 
the  duration  was  normal  or  better.  This 
explains  the  short  life  of  lamps  in  luminous 
signs,  where  being  crowded  together  they 
are  kept  at  a  high  temperature. 


A  mixture  of  sodium  silicate  (water-glass) 
baked  in  a  kiln,  forms  a  solid  bonding  ma- 
terial, with  a  tensile  strength  of  over  2,000 
pounds  to  the  square  inch.  It  is  said  to  be 
used  for  abrasive  wheels. 


lead  melts  at  the  desired  point  before 
the  surrounding  metal  becomes  suffi- 
ciently hot  to  soften.  There  are  sev- 
eral types  of  blowpipe  for  this  purpose 
on  the  market.  Some  employ  an  alco- 
hol flame,  while  others  make  use  of 
mixed  hydrogen  and  air.  The  flame 
is  usually  small,  sharp-pointed,  and 
very  intense.  Lead  burning  is  abso- 
lutely necessary,  and  is  insisted  upon 
in  certain  classes  of  work,  for  instance, 
in  lining  tanks  with  lead  for  chemical 
solutions,  or  for  joining  the  grids  and 
lugs  of  storage  batteries. 
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Building  A  Two-Passenger  Seaplane 


By  Charles  E.  Muller,  M.A.E. 

Consulting  Aeronautical  Engineer 


PART  EIGHT 

Fabric  Covering  and  Assembling 
or  Machine 

THE  covering  of  airplane  surfaces 
has  undergone  decided  changes, 
principally  in  the  improvement  of 
the  material  itself  and  the  methods  of 
applying  and  doping  the  fabric.  This 
is  far  from  being  standardized.  Each 
manufacturer  has  his  own  method.  Up 
to  about  1912  cotton  and  silk,  oiled  or 
varnished,  and  some  of  the  various  rub- 
berized fabrics  then  used  for  balloons 
were  experimented  with.  The  princi- 
pal objections  with  these  were  the  dif- 
ficulty in  getting  them  sufficiently  taut, 
and  the  rapid  deterioration  by  the  oil 
and  gasoline  from  the  motors.  Also 
they  were  weakened  by  the  coating  pro- 
cesses then  used.   Cotton  fabrics  weigh 


machines,  the  fabric  is  lengthwise  of 
the  wings  with  the  seams,  if  any,  near 
the  trailing  edge.  It  may  be  tacked 
along  the  rear  wing  bar  by  placing  fill- 
ing-in-strips  between  the  rib  cap  strips. 
The  edge  of  the  overlapping  seam  to 
face  the  rear  so  that  the  air  in  the  slip 
stream  cannot  get  under  it.  A  brief 
explanation  of  some  of  the  character- 
istics of  fabrics  that  have  been  used 
may  help  the  amateur  to  select  a  sub- 
stitute, a  cheaper  covering. 

Substitute  Covering  Materials 

Cotton  muslins  and  percales  are 
comparatively  strong  and  inexpensive. 
Careful  selection  of  the  very  best  qual- 
ity of  closely  woven  unsized  and  un- 
bleached grades,  should  test  from  40  to 
60  lbs.  per  inch.  Sea  Island  and 
Egyptian  goods  are  the  best  cottons  in 


then  cemented  with  dope  or  varnish  over 
the  rows  of  tacks  or  stitches. 

Dopes  Used  for  Treating  Cloth 

The  history  of  the  development  of 
dopes  is  an  interesting  one,  but  a  few 
pertinent  facts  will  suffice  for  the  needs 
of  the  amateur.  Those  in  use  today 
may  be  divided  into  two  classes, 
namely;  those  made  from  a  base  of 
cellulose  nitrate  or  pyroxylin  and  those 
manufactured  with  a  cellulose  acetate 
base.  Both  are  dissolved  in  a  suitable 
solvent  more  or  less  a  trade  secret, 
probably  either  alcohol  or  acetone. 
Sometimes,  other  substances  are  added 
to  preserve  its  flexibility  or  to  modify 
the  shrinkage. 

The  chief  advantage  of  the  acetate 
dopes  over  the  nitrates  or  pyroxylin  is 


How  cloth  is  cut  on  the  pattern  table  to  fit  wing  frames 


Slipping  cloth  covering  made  in  the  form  of  a  bag  over  wing  frame 


from  \y2  to  4  ozs.  per  sq.  yd.  with  a 
tensile  strength  of  25  to  80  lbs.  per 
inch,  depending  on  the  weight. 

Linen  Widely  Used 

Closely  woven  linen,  weighing  from 
3  to  4J4  ounces  per  sq.  yd.  with  an 
approximate  tensile  strength  of  75  lbs. 
per  inch  in  the  warp  lengthwise  of  the 
material  to  about  100  lbs.  per  inch  in 
the  weft  (crosswise  of  the  material),  is 
now  almost  universally  used.  This  is 
carefully  fitted,  and  smoothly  but  not 
too  tightly  stretched  over  the  frame 
work.  From  3  to  5  coats  of  cellulose 
dope  is  then  applied  and  finished  with 
a  coat  of  spar  varnish.  On  the  large 
airplanes  the  fabric  is  applied  so  that 
the  warp  and  the  weft  run  diagonally 
and  tacked  or  sewed  on  to  the  cap  strips 
top  and  bottom  of  each  rib.  This  tends 
to  assist  in  stopping  and  ripping  or 
tearing  of  the  fabric.    On  the  small 


strength  and  durability.  I  believe 
these  are  used  exclusively  in  pneumatic 
tires  in  which  the  stresses  are  lit- 
erally terrific.  Cottons  are  susceptible 
to  rapid  deterioration  by  the  elements 
especially  moisture,  therefore  must  be 
waterproofed  by  a  "dope"  explained 
later  and  spar  varnished. 

Rubberized  cotton  balloon  fabric  36" 
to  50"  wide,  weighing  2  £4  to  4  ozs. 
per  sq.  yd^  formerly  sold  for  90  cents 
to  $1.50  per  yd.  It  is  now  seldom  used. 

The  fabric  on  an  airplane  sustains  an 
average  load  at  the  C.  P.  (center  of 
pressure)  of  approximately  20  lbs.  per 
sq.  ft.  at  seventy  miles  per  hour.  About 
75%  of  this  is  exerted  on  the  upper 
surface  of  the  wings  so  it  is  therefore 
essential  that  this  surface  be  properly 
fastened  to  the  frame  structure  by  cop- 
per tacks  closely  spaced  or  sewed  to 
the  cap  strips  by  copper  wire  or  flax 
cord  after  the  2nd  or  3rd  coat  of  dope 
is  applied.    Tape  or  frayed  strips  are 


the  reduced  inflammability  of  the 
former.  This  will  probably  be  appre- 
ciated to  a  greater  extent  for  commer- 
cial machines,  although  the  initial 
cost  of  cellulose  acetate  dope  is  greater. 
Some  manufacturers  apply  three  coats 
of  the  pyroxylin  followed  by  two  or 
three  coats  of  the  acetate.  This  gives  a 
fire-resisting  surface  even  though  the 
doping  is  not  non-inflammable  all  the 
way  through. 

The  writer  built  a  Farman  type  ma- 
chine in  1911  that  was  covered  with  a 
single  surfaced  .six-ounce  cotton  duck. 
It  was  stretched  tightly  over  the  frame- 
work with  a  pocket  for  each  rib  and 
wing  bar.  One  coat  of  hot  paraffine 
was  applied  with  a  stiff  ,  brush  as  rap- 
idly as  possible,  then  ironed  with  hot 
irons  top  and  bottom.  This  machine 
was  considered  fairly  efficient  in  the 
pioneer  days.  This  method  is  purely 
experimental  but  may  be  worthy  of 
further  exploiting. 
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Some  engineers  recommend  stretch- 
ing the  fabric  on  the  frame  as  tightly 
as  possible,  then  use  a  dope  of  slight 
shrinkage  power,  others  stretch  the  fab- 
ric less  taut  and  depend  on  the  dope  to 
shrink  the  fabric  taut.  Personally  I 
favor  an  intermediate  course  especially 
for  this  seaplane.  The  frame  construc- 
tion of  this  plane  was  consistently  de- 
signed so  far  as  practical  to  eliminate 
the  sewing  of  the  fabrics  and  the  easy 
attachment  thereof. 


made  by  Zahm,  Libbous,  and  others. 
The  desirable  properties  of  a  good  wing 
surface  may  be  summed  up  as  follows : 
It  should  be  taut,  smooth,  water-  and 
fireproof  with  dope  adhering  well  to 
the  fabric. 

The  fabric  should  then  be  well  doped, 
the  first  coat  should  be  well  brushed  in 
especially  along  the  edges  and  the  cap 
strips.  It  should  be  carefully  rubbed 
down  with  No.  0  sand  paper  and  well 
dusted.    The  last  coat  may  be  heavier 


Stitching  pieces  of  cloth  together  to  form  a  bag  to  be  used  as  airplane 
wing  covering 


Securing  Fabric  to  Frame 

On  the  main  wings  the  fabric  may 
be  tacked  to  the  entering  and  trailing 
edges,  and  along  the  rear  wing  bar, 
where  cut  out  for  the  ailerons.  The 
aileron  stabilizers  and  elevators  are 
covered  and  tacked  on  the  trailing 
edges.  The  rudder  covering  is  made 
in  the  form  of  a  bag  and  slipped  over 
the  frame  and  tacked  to  the  rudder 
post  and  under  the  part  that  extends 
over  the  stabilizer. 

The  fuselage  and  the  turtle  back 
cover  may  be  covered  with  an  inferior 
grade  of  material  and  tacked  where 
convenient,  then  doped,  similar  to  the 
other  surfaces. 

Smooth  Surfaces  Important 

The  importance  of  a  smooth  aerofoil 
surface  is  of  far  greater  aero-dynamical 
importance  than  most  practical  men 
realize.  This  has  been  empirically 
demonstrated   by   wind   tunnel  tests 


than  the  others  or  may  be  a  spar  var- 
nish of  a  grade  that  is  recommended 
for  seaplanes. 

The  tape  or  frayed  strips  should  be 
applied  after  the  third  coat.  If  any 
patching  is  necessary  the  spar  varnish 
must  be  removed  with  mineral  wool 
and  the  doped  surface  well  washed  with 
the  proper  solvent.  The  patch  is  then 
well  doped,  two  coats  or  more  then  ap- 
plied. The  dope  will  then  act  as  a 
cement.  After  the  dope  has  set,  varnish 
may  be  applied  to  the  patched  area  to 
protect  it. 

ASSEMBLING 
When  assembling  we  may  divide  the 
airplane  in  three  units,  firstly,  the 
fuselage,  with  or  without  the  motor, 
usually  with  the  landing  gear  in  posi- 
tion, the  tail  placed  on  a  wooden  horse 
so  that  the  upper  longerons  are  hori- 
zontal (level);  secondly,  the  wings  or 
cellulose  in  two  sections  (right  and 
left);  thirdly,  the  empennage  or  tail 
surfaces  including  the  elevators  and  the 


horizontal  stabilizer  vertical  fin,  and 
the  rudder.  The  rudder  and  vertical 
fin  are  usually  left  attached  to  the 
fuselage  when  transporting  or  storing 
the  airplane  but  they  are  considered  a 
part  of  the  empennage.  The  next  in- 
stallment will  explain  the  common 
method  of  truing  up  the  fuselage,  em- 
pennage and  cellule. 

The  horizontal  stabilizer  is  fastened 
on  the  longerons  by  2  3/16  inch  U 
bolts  at  the  leading  edge  and  braced  by 
two  light  Yz  inch  No.  20  gauge  steel 
tubing  members  from  the  trailing  edge 
to  the  stern  post  and  from  the  enter- 
ing edge  to  the  longeron. 

The  vertical  fin  is  then  attached  to 
the  stern  post  and  to  the  horizontal  strut 
by  20  gauge  steel  plates.  The  rudder 
and  elevators  are  then  hinged.  Ordi- 
nary 10  penny  nails  make  excellent 
hinge  pins  if  kept  well  greased.  A 
1/16  inch  hole  must  be  drilled  in  one 
end  to  lock  wire,  or  cotter  pin  it  se- 
curely in  position. 

In  the  larger  planes  the  cellule  or 
wings  are  usually  assembled  by  stand- 
ing the  entering  edge  of  the  panels,  on 
pads,  fitting  the  struts  in  their  respec- 
tive sockets  and  attaching  the  wires.  In 
this  type  it  is  advisable  to  sling  up  the 
upper  wing  panel  to  the  ceiling.  Then 
have  the  lower  wing  panels  on  horses 
or  blocks  in  their  relative  flying  posi- 
tion, that  is  its  proper  dihedral  and 
angle  of  incidence,  then  fit  the  struts  in 
their  sockets.  It  will  be  necessary  to 
note  the  margin  of  take-up  of  the  par- 
ticular size  tumbuckle  that  is  used  for 
each  size  wire  as  they  vary  according  to 
size  of  wire  from  1^  to  S%  inches  in 
the  length  of  barrel  and  therefore  in 
their  adjustment  Now  measure  the 
length  of  the  wire  cables  (the  cable  is 
used  instead  of  hard  wire  for  flying  and 
landing  wire  because  it  shows  broken 
strands  before  failure  and  is  therefore 
more  reliable).  Allowance  must  be 
made  for  loops  and  take-up.  The 
stems  must  be  turned  in  the  barrel  at 
least  twice  their  diameter. 

Novel  Wire  Terminals 

Figure  6  shows  an  easily  made  cable 
terminal  of  20  gauge  sheet  copper  that 
is  bent  over  a  form  of  drill  stock,  then 
soldered.  The  cable  is  slipped  through 
the  short  side,  then  a  piece  of  wire 
spring,  then  returned  through  the  long 
side  and  bent  over,  then  placed  in  a 
vise  and  twisted  as  shown. 

Figure  7  shows  the  adaption  of  the 
bicycle  and  motorcycle  spoke  and  nipple 
for  a  take-up  for  hard  wires.  It  may 
do  very  well  for  the  fuselage  tail  wires 
or  if  cleverly  done,  the  fitting  eye  bolts 
may  suffice  for  a  take-up. 

Figure  8  suggests  a  possibility  for 
an  adjustment  for  cables.  The  nut  is 
to  take  up  the  slack  and  also  is  used  for 
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wedging  the  soldered  cable  end  firmly. 
The  bronze  or  brass  bushing  may  be  a 
piece  of  tubing  about  2  inches  long 
threaded  forl^  inches,  with  sufficient- 
ly thick  walls  to  take  an  18  to  20 
thread.  The  opposite  end  may  be 
reamed  tapering  or  expanded  to  fit  a 
wedge  (brass  is  best  for  soldering)  this 
is  driven  into  the  core  of  the  wire  cable, 
then  soldered  over  the  bushing  and 
cable.  A  hole  must  be  drilled  through 
the  nut  and  clip  to  lock  it  in  position. 

Of  course  these  substitutes  are  not 
recommended  if  the  regular  turnbuckles 
are  procurable  but  are  suggestions  to 
the  ingenious.  The  stagger  wires  (some 
times  called  incidence  wires)  are  made 
of  cable  and  sometimes  of  hard  wire. 
These  are  the  wires  that  brace  the 
wings  in  a  fore  and  aft  direction.  The 


practice  that  the  process  of  rendering 
it  waterproof  makes  its  ultimate  cost 
greater  than  that  of  brickwork.  It  is 
claimed  for  the  new  method  that  that 
extra  cost  is  avoided. 


A  NATIONAL  FUEL  FOR  FRANCE 
\  RRANGEMENTS  are  being  made 
jt\  in  France  for  putting  on  the  mar- 
ket what  will  be  known  as  the  national 
fuel.  This  will  be  composed  of  a  mix- 
ture of  benzole  and  alcohol.  At  the  pres- 
ent time  experiments  are  being  carried 
out,  although  it  is  difficult  to  understand 
what  new  data  cap  be  desired,  for  the 
Paris  General  Omnibus  Co.  used  a  ben- 
zole-alcohol mixture  for  several  years 
with  complete  satisfaction,  and  only 
abolished  it  on  account  of  the  fluctua- 
tions in  the  price  of  alcohol.  Actually 


FUEL  EFFICIENCY  OF  ENGINES 

THE  question  of  fuel  economy  is  of 
vital  interest  to  the  users  of  cars 
both  because  of  its  affecting,  as  it  does, 
the  pocketbook,  and  the  ability  of  the 
car  to  cover  great  distances  on  a  mod- 
erate load  of  fuel.  A  survey  of  the 
field  by  this  authority  shows  that  the 
brake  thermal-efficiencies  of  the  vari- 
ous types  of  engines  places  the  auto- 
mobile motor  in  a  "fairly  satisfactory 
position".  In  the  class  of  steam  en- 
gines, the  locomotive  stands  at  the  bot- 
tom with  an  average  efficiency  of  6  per 
cent,  followed  by  the  compound  non- 
condensing  engine,  10  per  cent,  the 
compound  condensing  engine,  including 
boiler,  13  per  cent  and  the  Parsons  tur- 
bine, including  the  boiler,  17  per  cent. 
When  we  come  to  the  internal  combus- 


Doping  covered  airplane  wing  frame  at  left.    Large  brushes  are 
used  to  save  time 


Method  of  applying  doped  frayed  strips  to  cover  tacks  or  cord 
stitching  shown  above 


alignment  of  the  airplane  showing 
several  methods  of  checking  up  the 
dihedral  and  incidence  together  with 
some  practical  flying  instructions  as 
taught  in  the  U.  S.  Army  during  the 
war  will  conclude  the  series  in  the  next 
issue. 


CONCRETE  HOUSES 

OUITE  a  number  of  methods  are 
employed  in  the  construction  of 
concrete  houses.  At  Brighton,  England, 
an  experiment  has  been  carried  out  with 
concrete  slabs.  Briefly,  the  system 
known  as  the  "Doric"  is  as  follows: 
A  skeleton  framework  of  lath  is  put  up 
first,  and  then,  both  outside  and  inside, 
slabs  or  panels  of  a  patented  composi- 
tion of  weather-proofed  cement  and  as- 
bestos are  attached.  These  slabs  form 
the  surfaces  of  both  sides  of  the  wall 
and  between  them  is  poured  the  concrete, 
making,  when  it  sets,  an  unbroken,  un- 
jointed  wall  faced  inside  and  out  with 
asbestos  covering.  The  outside  is  fin- 
ished with  rough  cast.  The  building 
will  be  completed  on  traditional  lines, 
but  the  time  required  for  the  erection  of 
the  shell  is  only  about  one-third  that 
required  for  brickwork,  and  the  cost 
approximately  two-thirds.  Concrete,  as 
such,  can  be  made  more  quickly  and 
cheaply  than  brick,  but  it  is  found  in 


all  of  the  taxicabs  and  motorbuses  in 
Paris  are  running  on  benzole  exclu- 
sively. This  is  being  imported  from 
England  and  America.  This  fuel  is 
adopted  because  of  its  lower  price  and 
also  because  the  drivers  refuse  to  run 
on  anything  else.  As  is  generally 
known,  there  is  a  local  tax  on  all  motor 
fuel  brought  into  the  city  of  Paris;  this 
tax  is  20  centimes  per  litre  of  petrol 
and  1 5  centimes  on  benzole.  As  drivers 
buy  their  own  fuel,  they  naturally  re- 
fuse to  accept  the  one  bearing  the  high- 
er tax. 


tion  engine,  there  is  a  decided  jump. 
The  automobile  motor  is  credited  with 
23  per  cent,  the  airplane  motor  with  27 
per  cent,  the  coal  gas  stationary  engine 
with  30  per  cent,  and  the  average  Diesel 
engine  with  34  per  cent.  On  reaching 
that  modern  development  in  which  the 
internal  combustion  and  the  steam  en- 
gine are  combined,  we  get  for  the  Still 
engine  an  efficiency  (actually  obtained) 
of  41  per  cent,  and  Dr.  Dawson  sets 
down  the  probable  future  efficiency  of 
the  Still-Diesel  combination  at  44.5 
per  cent. — Scientific  American. 


DELIVERING  A  BUILDING  BY 
TRUCK 

THE  development  of  motor  truck 
transportation  is  shown  in  the  re- 
cent delivery  at  Milwaukee  of  an  all- 
steel  building,  90  x  80  feet.  This  was 
made  by  a  Youngstown,  Ohio,  plant  on 
order  of  a  large  automobile  manufac- 
turer, and  as  it  was  urgently  needed 
motor  trucks  were  used  to  expedite  de- 
livery. The  building,  in  parts,  was 
transported  on  two  large  trucks  in  three 
days,  much  faster  than  would  have  been 
possible  by  freight;  besides,  two  han- 
dlings of  the  material  were  saved,  as  it 
was  possible  to  load  the  material  on  the 
trucks  at  the  plant  and  unload  it  at  the 
building  site. 


WHEN  GARAGE  PLANNING 

IN  planning  the  home  garage,  remem- 
ber that  for  a  single  car  the  mini- 
mum floor  space  will  be  12  ft.  by  20  ft., 
if  you  purpose  doing  any  work  on  the 
vehicle  in  its  shelter.  Also  these  dimen- 
sions do  not  allow  room  for  either  a 
work  bench  or  for  storage  space;  they 
are  simply  irreducible  minimum  for  the 
man  who  intends  to  take  care  of  his  car. 


The  cement  mills  of  the  United  States  in 
1918  saved  from  their  waste  1,429  tons  of 
potassium  oxide.  Of  course,  it  was  not  re- 
covered in  this  form,  but  the  savings  are 
calculated  on  the  basis  of  the  oxide.  The 
amount  recovered  in  1917  represented  5  per 
cent,  of  the  total  production  of  this  country. 
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Adapting  Engines  to  the  use  of 
Available  Fuels 


PROBABLY  the  most  absorbing 
topic  today  in  the  automotive  en- 
gineering world  is  the  fuel  ques- 
tion. This  is  as  it  should  be,  for  it  is 
essential  that  we  design  engines  which 
will  utilize  not  only  the  fuel  that  is 
being  sold  today  but  also  the  fuel  which 
will  be  on  the  market  two  or  more  years 
hence.  It  is  time  that  we  devise  some 
system  which  will  insure  the  realization 
of  the  entire  useful  life  of  the  cars  we 
are  designing  today,  rather  than  have 
them  discarded  or  run  under  adverse 
conditions  when  the  quality  of  the  fuel 
deteriorates.  The  petroleum  resources 
of  the  country  are  already  taxed  to  the 
lfmit  to  supply  sufficient  gasoline  for 
the  cars  now  in  use,  and  the  only  ap- 
parent way  in  which  this  fuel  supply 
can  be  materially  increased  is  by  util- 
izing some  of  the  heavier  fractions 
which  at  the  present  time  are  not  con- 
sidered fit  for  automotive  use. 

The  accompanying  curves  are  in- 
tended to  bring  out  some  of  the  salient 
facts  in  regard  to  the  character  of  the 
fuel  marketed  in  the  past  few  years. 
Only  three  characteristics  which  are  of 
special  interest  have  therefore  been 
plotted,  although  many  additional  con- 
siderations are  to  be  borne  in  mind.  It 
will  be  noted  that  the  end-point  of  the 
average  gasoline  has  been  rapidly  as- 
cending in  the  last  four  years  and  is 
now  but  little  less  than  the  end-point 
of  the  kerosene  of  today.  The  gravity, 
Baume,  readings  are  slowly  descending 
but  the  initial  boiling  point  has  not  un- 
dergone much  change.  As  long  as  this 
latter  condition  holds  we  shall  not  have 
much  trouble  in  starting  engines  in  cold 
weather. 

Meeting  the  Fuel  Problem 

Let  us  now  examine  various  methods 
of  meeting  the  fuel  problem.  There 
was  a  time  when  we  pointed  with  pride 
to  the  frost  on  a  bare  aluminum  intake 
header,  considering  this  a  very  desir- 
able symptom  indicating  perfect  va- 
porization. This  applied  when  we  were 
dealing  with  fuels  of  about  80°,  Baume, 
which  vaporized  under  the  conditions 
obtaining  in  the  manifold  at  ordinary 
temperatures.  The  low  temperatures 
produced  by  this  vaporization  increased 
the  volumetric  efficiency  of  engines  very 
materially  and  cold  headers  were  there- 
fore looked  on  with  favor.  Thus  we 
have  repeatedly  demonstrated  on  Lib- 
erty engines  that  500  h.p.  or  more  can 
be  developed  by  one  of  these  engines, 
which  normally  will  give  about  420 
h.p.,  by  using  high-test  gasoline  and 
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getting  the  mixture  into  the  cylinders 
cold  enough.  But  nowadays  we  are 
dealing  with  fuels  which  refuse  to  va- 
porize at  ordinary  temperatures  in  the 


The  paper  from  which  the  accom- 
panying article  is  condensed  was  pre- 
sented at  the  annual  meeting  of  the 
Society  of  Automotive  Engineers.  Col. 
Vincent  is  one  of  the  designers  of  the 
Liberty  motor  and  Vice-President  in 
charge  of  engineering  of  the  Packard 
Motor  Car  Co.  of  Detroit,  Mich.,  so 
his  description  of  a  new  vaporizing 
device  should  be  of  interest  to  our 
readers  following  internal  combustion 
or  automotive  engineering  progress. 


header.  In  the  course  of  some  experi- 
ments with  glass  manifolds  I  found 
that  when  using  56°  Baume  gasoline 
it  is  necessary  to  put  the  mixture  into 
the  cylinders  at  about  180°  Fahr.  to  se- 
cure a  perfectly  dry  mixture.  Of 
course,  this  is  going  to  the  extreme,  and 
for  all  practical  purposes  the  mixture 
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can  be  somewhat  wet  and  yet  the  en- 
gine will  function  properly.  We  will 
therefore  assume  that  a  mixture  tem- 
perature of  120°  Fahr.  is  the  minimum 
to  be  used. 

I  would  like  to  state  some  of  the  rea- 
sons why  the  mixture  should  be  intro- 
duced in  as  dry  a  condition  as  possible. 


From  the  standpoint  of  the  driver  the 
item  first  in  importance  is  that  of  spark- 
plug fouling. 

Second  in  importance  to  the  driver  is 
the  question  of  performance  with  a  cold 
engine.  During  the  past  few  years  we 
have  used  thermostats,  water-jacketed 
headers,  hot-spots  and  heated  air  in- 
takes. All  these,  of  course,  help  the 
situation  somewhat,  but  I  believe  that 
with  the  fuel  getting  worse  more  rap- 
idly than  the  engine  is  improving  the 
winter  operation  of  cars  is  becoming 
less  satisfactory  each  year. 

The  third  item  in  order  of  impor- 
tance, insofar  as  the  owner  is  concerned, 
is  the  contamination  of  the  lubricating 
oil  by  fuel  which  passes  the  pistons. 
This  is  a  serious  problem,  for  few  own- 
ers will  go  to  the  trouble  of  draining 
off  the  oil  at  comparatively  short  inter- 
vals in  winter.  In  consequence  the  lu- 
bricating system  soon  becomes  filled 
with  a  mixture  of  fuel  and  oil  of  little 
or  no  lubricating  value. 

There  are  many  minor  questions  in- 
volved when  we  try  to  distribute  and 
burn  a  wet  mixture.  Many  have  tried 
numerous  types  of  intake  headers  to 
find  which  insures  the  nearest  approach 
to  equally  proportioning  the  air  and 
gasoline  to  each  of  the  various  cylin- 
ders. We  are  often  using  gas  velocities 
in  the  intake  header  exceeding  10O 
m.p.h.  and  it  is  therefore  to  be  expected 
that  the  liquid  gasoline  will  separate 
from  the  air  stream,  due  to  its  greater 
inertia.  Of  course,  when  the  gasoline 
is  turned  into  a  dry  gas  it  behaves  just 
like  air  and  takes  the  turns  nicely  along 
with  the  air.  The  failure  to  obtain 
prompt  response  when  opening  the 
throttle  quickly  when  using  a  wet  mix- 
ture is  also  undoubtedly  due  to  the  facf 
that  the  air  will  accelerate  more  quickly 
than  the  liquid  gasoline  particles,  with 
the  result  that  the  engine  either  "lies 
down"  or  spits  back.  When  a  dry  mix- 
ture is  used  we  can  step  on  the  throttle 
and  get  instant  response.  The  more 
finely  divided  the  gasoline,  the  better 
the  engine  responds. 

Securing  a  Dry  Fuel  Mixture 

I  take  it  that  we  are  now  all  agreed 
that  a  dry  mixture  is  desired.  There 
remain  to  be  examined  the  various 
methods  of  obtaining  this  result.  The 
commonest  one  now  employed  is  to  util- 
ize some  of  the  heat  contained  in  the 
exhaust  gases,  and  since  there  is  ex- 
pelled in  the  exhaust  from  20  to  40 
per  cent,  of  the  heat  units  contained  in 
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the  original  gasoline,  depending  upon 
the  engine  speed  and  other  considera- 
tions, it  would  appear  that  this  is  the 
most  practical  and  economical  way  to 
obtain  the  result.  Theoretically  it  un- 
doubtedly is,  but  practically,  in  some 
cases,  the  method  presents  serious  ob- 
jections. If  we  assume  that  the  intake 
and  exhaust  manifolds  are  in  some 
manner  constructed  integrally,  it  is  ob- 
vious that  the  temperature  of  the  intake 
walls  will  vary  in  proportion  to  that  of 
the  exhaust  walls.  This,  of  course, 
means  that  at  high  speed  and  under 
heavy  load  the  walls  will  be  very  much 
hotter  than  at  low  speeds  and  light 
loads.  It  is  therefore  obvious  that  if 
the  intake  header  is  sufficiently  hot  to 
do  the  job  at  low  speeds  and  light  loads, 
it  will  be  altogether  too  hot  at  high 
speeds  and  heavy  loads  to  obtain  the 


under  low  throttle  conditions.  It  is  un- 
doubtedly a  good  compromise  scheme 
and  does  not  detract  from  the  volu- 
metric efficiency  of  the  engine  to  the 
extent  that  the  regular  exhaust-jacketed 
job  does.  , 

Another  Solution  of  the  Problem 

It  was  these  various  considerations 
that  led  me  to  look  elsewhere  for  a  so- 
lution of  the  problem.  It  appeared  de- 
sirable to  evolve  some  simple  inherently 
automatic  method  of  supplying  the  heat, 
not  possessing  any  of  the  disadvantages 
cited  above.  It  was  shown  that  about 
4,574  B.tu.  per  hr.  would  represent  an 
average  requirement.  Assuming  that 
there  are  19,000  B.tu.  in  1  lb.  of  gaso- 
line, it  will  be  seen  that  we  could  secure 
the  necessary  heat  from  the  complete 
combustion  of  0.24  lb.  of  gasoline  per 


promptly  under  these  conditions,  which 
are  obtained  when  starting  up  and 
idling.  On  the  other  hand,  under  wide- 
open  throttle  conditions,  when  we  wish 
to  maintain  the  volumetric  efficiency  of 
the  engine  as  high  as  possible,  but  very 
little  mixture  passes  through  this 
"shunt"  passage  and  a  negligible 
amount  of  heat  is  produced  in  the 
burner.  Of  course,  the  reason  that  the 
mixture  needs  to  be  heated  for  wide- 
open  throttle  conditions  is  that  combus- 
tion is  largely  assisted  by  the  increased 
turbulence,  increased  compression  pres- 
sures and  naturally  higher  jacket-water 
temperature. 

There  are  four  main  units  which 
combine  to  give  the  desired  result. 
They  are  briefly  as  follows: 

( 1 )  A  special  inlet  manifold  which 
has  a  water-jacket  as  well  as  a  eombus- 
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maximum  volumetric  efficiency  of  the 
engine.  Of  course,  there  are  many  cases 
where  a  high  volumetric  efficiency  un- 
der heavy  loads  or  at  high  speeds  is  not 
essential,  so  that  this  solution  gives 
pretty  fair  results.  We  are  all,  how- 
ever, striving  to  get  the  most  power  pos- 
sible out  of  the  least  engine,  and  it  cer- 
tainly hurts  to  cut  10  or  20  per  cent  off 
the  maximum  output  of  the  engine  to 
insure  a  dry  mixture  at  low  throttle 
and  light  loads. 

Then  again  there  are  various  com- 
promise schemes  most  of  which  are 
based  on  the  theory  that  it  is  possible 
to  locate  a  very  hot  spot  at  such  a  point 
that  the  heavy  particles  of  the  fuel  will 
be  thrown  against  this  surface  and  va- 
porized, whereas  the  air  and  the  lighter 
particles  will  be  diverted  from  the  hot- 
spot  by  the  particular  design  of  the 
header.  This  would  be  fine  if  it  were 
possible  to  get  the  hot-spot  hot  enough 


hr.,  providing  we  could  attain  a  100 
per  cent  heat  transfer.  We  do  not,  of 
course,  obtain  100  per  cent  efficiency 
with  the  scheme  I  am  going  to  describe, 
but  I  believe  that  from  a  thermal  stand- 
point you  will  agree  that  it  is  a  very 
efficient  arrangement  or  one  representing 
but  very  small  heat  losses.  The  princi- 
ple of  this  device  is  to  take  advantage 
of  the  difference  in  pressure  existing  on 
either  side  of  the  carbureter  butterfly- 
valve  and  cause  a  small  amount  of  the 
combustible  mixture  to  pass  through  a 
passage  which  is  in  parallel  with  the 
main  carbureter  passage,  burn  this 
mixture  in  a  suitable  burner  and  then 
allow  the  burnt  gases  to  mix  with  the 
incoming  main  supply  to  the  engine 
above  the  throttle.  It  was  evident  im- 
mediately that  this  general  scheme 
would  be  at  its  maximum  efficiency  un- 
der low  throttle  and  light  load  condi- 
tions; an  intense  heat  is  generated  very 


tion  jacket. 

(2)  A  burner  which  is  attached  to 
the  combustion  jacket. 

(3)  A  vaporizer  or  miniature  car- 
bureter which  is  used  to  furnish  the 
mixture  for  the  burner. 

(4)  An  auxiliary  ignition  breaker 
and  coil  which  is  used  to  furnish  the 
spark  for  the  burner  spark-plug. 

The  manifold  as  shown  on  the  ac- 
companying drawing  is  of  the  conven- 
tional construction  except  for  the  addi- 
tional jacket  used  for  the  hot  gas  which 
communicates  with  the  main  intake  pas- 
sage through  the  two  hollow  "suction" 
plugs  shown  at  a.  The  burnt  gas  joins 
the  main  mixture  after  coming  through 
these  holes  and  the  proportions  are  such 
that  at  no  time  does  the  burnt  gas  come 
into  contact  with  the  new  mixture  at  a 
sufficiently  high  temperature  to  pre- 
ignite  the  mixture. 
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The  burner  body  is  fastened  to  the 
manifold  by  the  two-bolt- flange  shown, 
and  in  the  burner  body  there  is  formed 
a  combustion  chamber  into  which  a 
spark-plug  fitted  with  a  wide  gap  is  in- 
serted, as  v/e\\  as  an  observation  win- 
dow of  heat-resisting  glass  which  per- 
mits the  action  of  the  burner  to  be  ob- 
served at  all  times.  The  mixture  from 
the  vaporizer  is  supplied  by  a  ^$-in. 
copper  pipe  and  enters  the  combustion 
chamber  after  passing  through  a  cali- 
brated hole  in  the  elbow  shown  at  b  on 
top  of  the  burner  and  a  screen  c.  The 
purpose  of  the  latter  is  to  assist  in  the 
atomization  and  even  distribution  of 
the  incoming  mixture.  The  mixture  is 
supplied  by  the  vaporizer  shown  at  d, 
which  is  composed  of  four  main  parts, 
the  choke  e,  the  jet  /,  the  jet  sleeve  g 
and  the  air  intake  h.  This  vaporizer  is 
intended  to  function  as  a  carbureter 
through  a  limited  range  of  depressions. 
It  is  constructed  on  the  general  prin- 
ciples embodied  in  several  different 
types  of  plain-tube  carbureters  and  re- 
lies on  the  fact  that  a  submerged  jet 
exposed  to  atmospheric  pressure  will 
feed  a  fixed  quantity  of  fuel,  and  that 
by  suitable  control  of  the  depression 
over  this  jet  the  flow  of  fuel  can  be  ac- 
celerated in  just  the  degree  required  for 
an  increasing  suction  and  supply  of  air. 
Accordingly  the  level  of  gasoline  in  the 
sleeve  g  rises  and  falls  as  the  suction 
in  the  venturi  e  decreases  or  increases. 
Control  of  the  mixture  supplied  by  this 
miniature  carbureter  to  meet  various 
temperature  changes  and  starting  condi- 
tions is  attained  by  the  simple  means 
of  coupling  the  air  intake  h  to  a  pipe  i 
which  takes  its  air  from  the  auxiliary 
air  supply  of  the  carbureter,  as  shown. 

In  connection  with  the  air-valve  type 
of  carbureter  around  which  this  device 
has  been  designed  there  is  a  dash  ad- 
justment that  permits  the  driver  to  con- 
trol the  depression  existing  in  the  aux- 
iliary air  supply  passage  so  that  when 
starting  out  on  a  cold  day  both  the  main 
and  the  auxiliary  carbureters  can  be 
made  to  supply  a  richer  mixture  simul- 
taneously by  means  of  the  dash  adjust- 
ment. 

The  high-tension  current  for  the 
burner  spark-plug  is  supplied  by  an  in- 
dependent ignition  coil,  the  primary  cir- 
cuit of  which  is  wired  in  parallel  with 
the  regular  ignition  circuit;  the  extra 
coil  is  controlled  by  a  separate  contact- 
breaker.  The  latter  is  operated  by  the 
same  cam  as  the  regular  engine  ignition 
contact-breaker.  It  will  thus  be  seen 
that  the  burner  spark-plug  is  operating 
whenever  the  engine  ignition  is  operat- 
ing, and  in  the  case  of  the  twelve-cylin- 
der engine  there  are  three  sparks  in  the 
burner  per  revolution  of  the  engine.  I 
have  not  found  it  advisable  to  cut  off 
this  spark  or  control  it  in  any  way,  since 
except  for  the  small  amount  of  current 
used  by  the  extra  coil  there  appears  to 


be  no  disadvantage  in  allowing  it  to  op- 
erate continuously. 

How  the  Device  Operates 

In  actual  operation,  when  the  engine 
is  idling,  combustion  takes  place  in  the 
burner  silently  and  continuously  and  a 
bluish-green  flame  completely  fills  the 
combustion  chamber.  This  flame  di- 
minishes in  intensity  as  the  throttle  is 
opened  and  the  depression  in  the  main 
intake  header  is  thereby  decreased,  the 
general  result  being  that  for  ordinary 
driving  conditions  up  to  25  m.p.h.  a 
mixture  temperature  of  150°  to  180° 
Fahr.  is  maintained,  giving  perfect  dis- 
tribution, excellent  acceleration,  absence 
of  spark-plug  fouling  and  elimination 
of  dilution  of  the  lubricant  in  the 
crankcase.  At  higher  speeds  and  wider 
throttle  opening  the  influence  of  the 
combustion  heater  gradually  decreases 
until  at  wide-open  throttle  it  is  prac- 
tically out  of  action,  which  is  exactly 
the  condition  desired.  This  combina- 
tion has  permitted  the  running  of  a 
twelve-cylinder  engine  on  kerosene  at 
moderate  driving  speeds  with  practi- 
cally the  same  results  as  when  using 
gasoline,  but  when  using  kerosene  there 
are  critical  temperatures  below  which 
we  cannot  go  without  considerable 
spark  knock.  The  problem  of  burning 
kerosene  is,  of  course,  something  that 
we  do  not  yet  face,  but  the  design  of 
this  heater  can  be  modified  to  permit 
any  shape  of  temperature-load  curve  de- 
sired. The  combustion  heater  as  at 
present  constructed  does  not  permit  us 
to  start  on  kerosene,  but  simple  modifi- 
cations would  permit  this  to  be  accom- 
plished. 

One  question  that  naturally  arises  is : 
What  effect  has  the  combustion  heater 
on  gasoline  economy?  I  have  conducted 
a  great  many  experiments  in  an  en- 
deavor to  answer  this  question.  A  se- 
ries of  tests  was  made  on  the  dynamo- 
meter, the  results  of  which  are  shown  in 
the  accompanying  table.  In  these  tests 
the  gasoline  consumption  of  the  engine 
and  of  the  burner  were  measured  sepa- 
rately. It  will  be  noted  that  the  con- 
sumption of  the  burner,  when  idling, 
was  0.066  gal.  per  hr.  This  is  slightly 
over  y2  pint  per  hr.  It  will  also  be 
noted  that  under  average  driving  condi- 
tions the  engine  fitted  with  a  combus- 
tion heater  may  consume  approximately 
3  per  cent,  more  than  one  without  the 
heater,  but  it  is  possible  to  save  a  con- 
siderable amount  of  gasoline  under 
such  driving  conditions  as  call  for  fre- 
quent accelerating,  owing  to  the  im- 
proved performance  obtained  with  a 
dry  mixture.  In  cold  weather  and  even 
in  hot  weather  it  is  possible  to  run  with 
a  much  leaner  mixture  when  the  mix- 
ture is  dry,  and  this  will  more  than  off- 
set the  slight  amount  of  gasoline  which 
the  burner  uses.  I  believe  that  taking 
an  average  over  city  and  country  mile- 


age there  will  be  little,  if  any,  differ- 
ence in  the  matter  of  gasoline  consump- 
tion in  moderate  weather  between  a  car 
fitted  with  a  combustion  heater  and  one 
not  so  equipped,  but  that  there  will  be 
a  noteworthy  saving  in  cold  weather. 

Gasoline  Consumption  of  a  3  by  5-inch  Twelve- 
Cylinder  Engine  Uiinjt  Combustion  Heater 


Engine  Speed, 
r.p.m. 

Equivalent  Car 
Speed,  m.p.b. 

Brake  Horsepower 

Gas  Con- 
sumption, 
Gal.  per  hr. 

Burner  Consumption 

Engine  Consumption 

la 

•  . 

■•• 

u  « 
Of— 

"  s 

H  ■ 

3 

En- 
gine 

Burn- 
er 

350 

Idle 

1.02 

0.066 

0.064 

218 

400* 

9.6 

2.83 

1.32 

0.054 

0.041 

210 

800* 

19.1 

5.07 

1.80 

0.054 

0.030 

200 

1,200* 

28.6 

10.00 

2.40 

0.066 

0.027 

187 

1,800* 

38.2 

16.53 

3.30 

0.114 

0.035 

156 

1,600 

38.2 

32.00 

4.27 

0.102 

0.024 

150 

1,600 

38.2 

63.00 

7.20 

0.060 

0.008 

146 

*  Assumed  average  driving  conditions. 

In  conclusion,  I  would  say  that  it  has 
been  demonstrated  that,  in  addition  to 
its  other  advantages,  this  device  will 
appeal  to  both  the  careless  driver  who 
omits  to  change  the  engine  oil  fre- 
quently in  winter  and  the  careful  driver 
who  has  hitherto  taken  this  necessary 
precaution.  In  the  first  case  it  will 
serve  to  prevent  damage  to  the  engine, 
which  is  the  result  of  the  poor  lubricat- 
ing qualities  of  a  mixture  of  fuel  and 
oil,  and  in  the  second  case  it  will  mate- 
rially reduce  cost  of  operation. 

GROWTH  OF  GERMAN  AIR 
FORCE 

DURING  a  recent  celebration  in 
Berlin  to  commemorate  the  death 
of  Boelke,  the  great  German  airman 
and  leading  ace  of  their  air  service,  the 
Aero  Club  of  Berlin  published  some  in- 
teresting figures  showing  the  growth  of 
the  air  forces  in  Germany  during  the 
World  war.  The  figures  are  very  in- 
teresting and  show  how  the  air  service 
developed  during  the  four  years  in  an 
effort  to  keep  up  with  the  ever  growing 
allied  aerial  forces.  They  go  to  show, 
also,  how  hopeless  Germany's  efforts 
to  dominate  the  air  were  after  the  air- 
craft production  abilities  of  America 
were  organized. 


Aug. 
1914 


Nov. 
1918 


Machines  (fighting,  bomb- 
ing, scouting)   ....  246  4,050 

Escadrilles  for  defending 

interior    18  108 

Pilots  at  the  front   SCO  5,000 

Personnel  in  the  interior.  500  80,000 

Monthly  consumption  of 
fuel,  in  litres   600,000  7,000,000 

Machines  fitted  with 

cameras    100  2,000 

The  above  figures  do  not  count  the 
airplanes  used  in  training  pilots  in  the 
large  aviation  schools  maintained  for 
that  purpose  and  it  is  reasonable  to  as- 
sume that  at  least  2,000  planes  were 
used  for  that  purpose. 
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ROTARY  PUMPS 

CONSIDERABLE  attention  is  be- 
ing given  to  rotary  pumps; 
modern  machinery  methods, 
surface  grinding  and  the  like  have  re- 
sulted in  the  production  of  higher  ef- 
ficiency in  this  class  of  appliances,  by 
the  reduction  of  the  back-leakage. 
Especially  does  this  apply  to  air  pumps 
or  blowers.  We  illustrate  in  the  cuts 
two  systems  of  construction  of  interest, 
which  are  of  English  origin. 

The  first  one,  Fig.  1,  is  the  Avon- 
more  pump.  This  is  simplicity  itself 
in  design.  A  cylindrical  casing  con- 
tains a  smaller  cylinder,  which  latter, 
in  the  operation  of  the  pump,  is  caused 


centrically  in  a  casing.  A  separating 
diaphragm,  H,  in  constant  contact  with 
the  rotating  cylinder,  D,  at  the  top  and 
bottom  of  the  casing,  divides  the  space 
between  the  casing  and  rotating  cylin- 
der into  two  divisions.  As  the  cylin- 
der, D,  turns,  it  carries  with  it  the  four 
pistons,  E,  and  a  fixed  eccentric,  G, 
moves  the  pistons  radially  in  and  out. 
As  they  pass  the  line  of  the  diaphragm, 
H,  the  lower  one  is  at  its  extreme  in- 
ward stroke,  and  the  upper  one  is  at 
its  extreme  outward  stroke.  The  other 
two  have  intermediate  positions,  the 
one  on  the  right  moving  outward,  the 
one  on  the  left  moving  inward.  Thus 
suction  takes  place  on  one  side  of  the 


Rotary  Pump 


Rotoplung*  Pump 


Figs.  1,  2,  3 — Rotary  pump  designs.  That  at  left  is  the  Avonmore,  the  other  sections 
show  the  Rotoplunge  form 


to  roll  around  the  inner  periphery  of 
the  larger  containing  cylinder.  This 
rolling  action  is  the  all  essential  fea- 
ture. It  will  be  seen  that  in  this  rolling 
motion  a  different  element  of  the  inner 
cylinder  will  be  in  contact  with  the 
outer  one  as  the  rolling  motion  goes  on. 
In  the  cut  the  arrow  indicates  the  di- 
rection of  motion.  The  inner  cylinder 
at  the  moment  rests  on  the  bottom  of 
the  outer  cylinder,  but  as  the  motion 
continues  it  will  touch  more  and  more 
to  the  right,  in  each  rotation  touching 
successively  all  parts  of  the  outer  one 
in  regular  succession.  Immediately 
above  the  center  of  the  structure  is  a 
sliding  diaphragm,  which  rests  upon 
the  inner  rotating  or  rather  rolling 
cylinder,  rising  and  falling  in  its  re- 
cessed seat  This  divides  the  inner 
space  into  two  parts;  the  space  on  the 
right  communicates  with  the  outlet, 
the  space  on  the  left  with  the  intake. 
The  diaphragm  cuts  off  these  divisions, 
absolutely,  one  from  the  other.  If  now 
the  motion  of  the  rolling  cylinder  be 
pictured,  it  will  be  seen  mat  the  water 
on  the  outlet  side  as  the  cylinder  rolls 
on  will  be  squeezed  out  through  the 
outlet  pipe;  at  the  same  time  water  will 
be  drawn  in  through  the  intake;  the 
latter  will  in  turn  be  forced  out,  and 
other  water  will  be  drawn  in.  This 
goes  on  as  long  as  the  rolling  motion  is 
maintained. 

The  cuts,  Figs.  2  and  3,  show  a  four- 
cylinder  rotary  pump,  the  Rotoplunge. 
A  cylindrical  driving  member,  D,  is 
bored  for  four  pistons.    It  rotates  ec- 


diaphragm  and  delivery  on  the  other 
side.  There  are  no  valves  and  no  com- 
plication. The  pistons  in  their  recip- 
rocations force  the  water  out  of  the 
right  hand  compartment  and  draw  it 
into  the  left  hand  one. 

Both  pumps  present  the  feature  of 
division  into  two  compartments,  a  suc- 
tion and  a  delivery  division  appearing 
in  both.  One  feature  of  the  rolling 
motion  utilized  in  the  first  described 
pump,  is  that  solid  objects,  if  not  too 
large,  can  be  carried  through  it  A 
wire  nail  passes  without  difficulty. 


MARKING  FLUID  FOR  BLUE- 
PRINTS 

THE  following  recipe  for  marking 
fluid  for  blue-prints  has  given  me 
satisfaction.  The  fluid  is  composed  of 
potassium  oxalate,  1  ounce;  gum  arabic, 
1  dram  (60  grains);  water,  6  ounces; 
cobalt-blue  to  color. 


Italy  has  started  working  the  iron  mines 
on  the  island  of  Elba,  Napoleon's  transitory 
home.  The  expense  is  increasing  as  they 
are  carried  under  the  sea.  Iron  has  also 
been  found  near  the  French  frontier,  and 
electric  reduction  furnaces  have  been  started 
there.  Coal  is  still  a  desideratum  in  Italy, 
and  the  iron  deposits  are  of  relatively  small 
extent. 


Under  the  sanitary  laws  and  regulations 
for  the  prevention  of  phthisis  in  Africa,  the 
Transvaal  mines  have  to  be  washed  down 
with  streams  of  water  to  suppress  dust.  The 
water  is  found  to  carry  gold,  which  is  taken 
out  and  saved,  so  that  not  only  is  a  revenue 
obtained,  but  a  suggestion  is  given  to  do 
the  same  in  other  mines  to  save  gold,  which 
otherwise  would  be  lost. 


.  COAL  RICH  IN  OIL 

FOR  many  years  lignite  mined  near 
lone,  California,  has  been  used  as 
fuel,  though  it  contains  a  large  quan- 
tity of  moisture  and  therefore  does  not 
burn  very  well.  Recently,  however,  on 
account  of  its  resemblance  to  some  oil 
shales  that  are  apparently  similar  to 
cannel  coals,  this  lignite  has  been  tested 
by  the  United  States  Geological  Survey. 
Department  of  the  Interior,  to  deter- 
mine whether  it  would  not  yield  oil  on 
destructive  distillation.  The  results  of 
the  tests  show  that  the  best  of  the  lig- 
nite, when  destructively  distilled,  will 
yield  62  gallons  of  oil  to  the  ton  and, 
as  a  by-product,  at  least  18  pounds  of 
ammonium  sulphate,  which  is  a  valu- 
able fertilizer.  This  lignite  is  remark- 
ably "fat".  Although  it  contains  46 
per  cent  of  moisture,  analysis  made  by 
the  Bureau  of  Mines  shows  that  it  con- 
tains also  3 1  per  cent  of  volatile  matter 
and  16  per  cent  of  fixed  carbon.  The 
ash  amounts  to  only  7  per  cent,  and 
the  heating  value  is  6,060  British 
thermal  units.  Although  the  bed  con- 
taining this  lignite  does  not  appear  to 
underlie  a  large  territory,  it  is  doubt- 
less destined  to  receive  attention  sooner 
or  later  as  a  possible  source  of  oil  and 
gasoline. 


A  SELF-COUNTERSINKING 
WOODSCREW  HEAD 

THERE  is  always  a  certain  amount 
of  extra  work  that  goes  with  the 
use  of  flat-head  woodscrews;  for,  as  is 
obvious  and  well  known,  every  hole  has 
to  be  countersunk,  to  accommodate  the 


NilltdHtod 

Cuffing  Grooves; 


Plan  View 


■-Wood 


Woodscrew  with  countersinking  head 

head  if  the  screw  is  of  any  size.  It  has 
remained  for  an  American  inventor  to 
patent  a  uniquely  designed  woodscrew 
which  countersinks  itself.  As  will  be 
noted  in  the  accompanying  illustration, 
this  screw  is  made  with  a  series  of  ribs 
or  cutting  teeth  on  the  lower  side,  so 
that  as  the  screw  is  driven  into  the  wood 
these  cutting  teeth  remove  sufficient  ma- 
terial to  seat  the  head  properly. 


Broken  taps  of  large  enough  size  can  be 
often  removed  from  the  holes  in  which  they 
are  held  by  the  use  of  the  arc  welder.  The 
arc  is  directed  on  the  top  of  the  tap,  not  on 
the  side  of  the  hole,  and  little  by  little 
metal  is  melted  on  the  broken  tap  until  the 
surface  is  reached.  Then  a  nut  is  welded 
on  by  the  arc  and  when  the  whole  has 
cooled  off  the  tap  can  generally  be  backed 
out.  It  is  important  not  to  let  the  arc 
touch  the  side  of  the  hole;  it  should  be 
concentrated  on  the  tap. 
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SOPWITH  TRIPLANE  DETAILS 

THE  full  size  Sopwith  triplane  is  a 
single  seat  scout  plane  powered 
with  either  a  110  H.  P.  or  130  H.  P. 
Clerget  motor  and  is  very  fast.  The 
span  of  all  wings  is  the  same,  or  26  feet 
6  inches,  and  the  chord  of  all  support- 
ing surfaces  is  3  feet  3  inches.  The 
incidence  of  all  planes  is  2  degrees. 
The  amount  of  stagger  of  the  inter- 
mediate main  planes  is  18  inches  and 


the  total  stagger,  measured  by  dropping 
a  plumb  line  from  the  leading  edge  of 
the  top  plane  and  measuring  from  the 
line  to  the  leading  «dge  of  the  bottom 
plane  with  machine  in  normal  flying 
position  is  36  inches.  All  planes  are 
given  a  dihedral  angle  of  2^  degrees. 
The  overall  length  is  about  20  feet,  the 
overall  height  is  10  feet  6  inches.  The 
tail  plane  is  given  an  incidence,  when 
in  normal  position  of  1  degrees.  The 
wheel  track  is  5  feet  6  inches.  Ailerons 


are  fitted  to  all  three  sets  of  wings. 
The  model  shown  in  accompanying 
drawings  is  not  a  difficult  type  to  build 
and  is  a  very  pretty  model  when  com- 
pleted. No  detail  dimensions  are  given 
as  the  model  maker  can  make  his  ma- 
chine any  proportionate  size  of  the  full 
size  machine  he  desires.  The  material 
sizes  specified  in  the  drawing  apply  to 
a  3-foot  model,  which  is  about  %  the 
size  of  a  large  machine. 
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VALVE  CAGE  REMOVER 

IN  engines  using  overhead  valves  set 
in  cages,  such  as  the  Buick,  it  is  not 
always  an  easy  matter  to  remove  the 
valve  cage,  especially  if  it  has  not  been 
taken  out  of  the  engine  for  some  time. 
As  it  is  necessary  to  remove  the  valve 
and  cage  unit  to  grind  the  valves  to  a 


Wood  Block 


kvArm 


new  seating,  a  simple  clamp  member 
which  will  grip  the  valve  spring  and 
collar  at  the  end  of  the  valve  stem,  as 
illustrated,  is  of  value.  A  block  o. 
wood  is  placed  between  the  rocker  arm 
bearing  pin  supporting  casting  and  a 
small  pry  bar  used  as  indicated  will  re- 
move the  cage  without  damaging  it  or 
the  valve. 


WATER  ON  FORD  COMMUTA- 
TOR COVER 

BEWARE  of  water  on  commutator 
cover.  It  can  get  there  from  a 
leaky  radiator,  or  it  can  get  there  when 
you  are  hosing  the  van  when  washing  it 
Water  at  that  point  can  throw  your  fir- 
ing all  out  of  timing,  so  that  when  you 
next  turn  the  starting  handle  you  will 
get  a  backfire  of  the  worst  sort.  One  of 
Uie  most  juzzling  cases  of  hard  starting 
combined  with  backfiring  arose  in  my 
own  experience  from  this  very  cause. 
The  reason  is,  of  course,  that  the  low- 
tension  current  gets  conducted  by  the 
water  to  the  wrong  terminal  on  the  com- 
mutator cover,  so  that  the  wrong  cylin- 
der fires — and  it  necessarily  fires  at  the 
wrong  time — before  its  piston  gets  any- 
where near  the  top  of  its  travel.  The 
piston  is  thus  driven  hard  back — 
against  your  cranking. 


Leather. 
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PROTECTED  MALLET 

IN  straightening  sheet  metal  parts  or 
driving  out  threaded  pieces  a  heavy, 
tempered    blow   is    required.  That 


struck  by  a  wooden  mallet  has  the 
right  quality,  but  is  liable  to  injure  the 
finish  because  of  the  hard  wood  used 
for  the  ordinary  mallet  head.  By  at- 
taching a  thick  piece  of  leather  or  felt 
over  the  head  of  the  mallet,  the  force 
of  the  blow  is  softened  and  finished 
parts  may  be  removed  without  injury. 
If  the  protecting  material  is  attached 
by  screws  it  may  be  taken  off  when  it 
is  desired  to  use  the  mallet  in  the  usual 
manner. 


PUNCH  FOR  USE  IN  VISE 

THERE  is  a  use  in  many  small 
shops  for  a  sheet  metal  punch  for 
small  size  holes,  and  any  handy  garage 
men  can  make  their  own  sheet  metal 
punch  in  a  short  while  from  scrap  ends 
of  steel  bars. 


The  device  consists  of  two  parts,  as 
shown.  Both  of  these  are  made  from 
x  2-inch  stock  bent  U  shape  to  fit 
the  vise  jaws,  and  each  piece  is  pro- 
vided with  a  set  screw  to  clamp  it  to  the 
jaw.  The  die  hole  is  drilled  in  one 
part  and  a  slot  ait  on  the  back  for  the 
punched  metal  to  drop  through.  The 
other  part  has  a  punch  in  it  as  indicated 
set  in  the  center.  The  punch  is  of 
hardened  steel  and  has  a  shoulder  to 
hold  it  in  place.  The  die  hole  is  hard- 
ened and  the  device  will  punch  holes  in 
3/16  sheet  stock  very  easily  with  the  aid 
of  the  vise  screw. 

Small  size  punches  and  bushings  can 
be  made  to  go  as  attachments  for  punch- 
ing various  sizes  of  holes  as  required. 


INSPECTION  WINDOW  OF  MICA 

A MOTORIST  had  trouble  because 
of  stoppage  of  the  oil  tube  which 
runs  from  the  transmission  case  of  the 
Ford  engine  to  the  front  for  conveying 
the  oil,  and  devised  the  scheme  shown 
in  the  accompanying  illustration  for 
making  a  quick  inspection.  A  small 
inspection  window  two  inches  in  diam- 
eter was  inserted  in  the  transmission 
case  as  shown.  This  window  is  made 
3  inches  in  diameter,  but  as  it  is  held  in 
place  by  a  steel  ring  1/32  inch  thick 


and  about  Yi  inch  wide,  the  effective 
opening  of  the  window  is  but  two  inches. 
The  ring  is  secured  by  10/32  round- 
head screws.  A  felt  or  shellacked  card- 
board gasket  is  placed  between,  the 
mica  and  the  transmission  cover,  and 
the  upper  side  of  the  mica  is  spread 
with  shellac  when  it  comes  in  contact 
with  the  retaining  ring. 


Magmto 
Tirmtnah. 


:Mkq  Window 


Plant  fary. 
Transmission 
Conr 


WRAP  UP  GOOD  TOOLS 

IT  is  an  admirable  idea  to  wrap 
good  tools  such  as  polished  pliers, 
wrenches,  etc.,  in  oiled  cloths  before 
storing  them  away  in  the  tool  Compart- 
ment, as  the  oiled  cloths  prevent  them 
from  becoming  rusty  or  marred,  which 
is  quite  likely  to  happen  if  the  brightly 
finished  surfaces  are  exposed  any  length 
of  time.  Files  should  be  wrapped  to 
protect  the  cutting  teeth,  for  if  they  are 
allowed  to  rattle  around  they  not  only 
injure  other  tools  but  are  injured  them- 
selves. Polished  tools  should  never  be 
carried  in  a  tool  compartment  adjacent 
to  a  storage  battery  because  the  acid 
fumes  will  cause  rusting  of  the  polished 
surfaces. 


TRUING  CRANKSHAFT 

THE  method  of  holding  a  crank- 
shaft when  it  is  desired  to  true  the 
crank-pin  journal  shown  is  a  very  prac- 
tical one  and  is  followed  by  a  number  of 
mechanics  when  overhauling  an  engine. 
The  journals  are  often  not  sufficiently 
scored  or  roughed  up  to  warrant  dress- 
ing them  down  in  a  lathe  so  the  crank- 
shaft may  be  securely  clamped  in  a  vise 


between  wooden  blocks  and  the  journals 
dressed  down  with  strips  of  emery  cloth 
or  with  a  leather  belt  or  strap  covered 
with  oil  and  abrasive  material,  this  be- 
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ing  given  one  turn  around  the  crank-pin 
and  pulled  up  and  down  and  back  and 
forth  to  produce  the  requisite  smooth- 
ness.   

REPLACING  BRAKE  LINING 

IF  the  brake  lining  is  worn  it  should 
be  removed  by  chipping  off  the 
rivets  and  driving  them  out  of  the  hole 
in  the  brake  band.  A  piece  of  new 
lining  is  cut  to  the  proper  length  and 
holes  are  drilled  through  it  to  coincide 
with  those  in  the  brake  bands.  The 
best  method  is  to  drill  only  two  holes 
at  a  time  and  fit  the  lining  carefully  to 
one  end  of  the  brake  band,  then  drill- 
ing in  the  next  two  rivet  holes  and 
after  the  lining  is  securely  fastened  in 
place  to  go  on  to  the  next  rivets.    It  is 
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important  to  use  copper  rivets  having 
reasonably  large  heads  that  will  not 
pull  through  the  material  and  to  coun- 
tersink the  material  enough  so  the  rivet 
heads  will  be  firmly  embedded  below 
the  surface  so  as  not  to  come  in  con- 
tact with-  the  brake  drums.  Some  cases 
of  slipping  brakes  have  been  traced  to 
projecting  rivet  heads  which  did  not 
permit  the  friction  lining  to  come  into 
contact  with  the  brake  drums. 

A  simple  fitting  which  can  be  placed 
in  an  ordinary  bench  vise  for  riveting 
against  is  an  ordinary  steel  drift  hav- 
ing a  flat  point  of  the  same  size  as  the 
rivet  head.  The  fitting  shown  at  A 
in  accompanying  illustration  may  be 
placed  in  a  common  vise  or  may  be 
formed  to  fit  the  pritchell  hole  in  an 
anvil.  This  piece  may  be  made  of 
mild  steel,  though  the  punch  H  which 
is  the  same  size  as  the  rivet  head  can 
be  made  of  tool  steel.  The  body  of 
the  tool  is  flattened  out  on  the  under 
side  where  it  rests  on  the  anvil  or  bench 
vise  top  and  is  left  oval  on  the  top. 
A  j^-inch  hole  is  drilled  in  the  top  and 
tool  steel  punches  of  the  form  shown 
at  H  may  be  driven  in  place,  some  ar- 
rangement being  made  by  which  the 
punch  may  be  driven  out  and  replaced 
by  a  new  one  if  it  becomes  broken  or 
by  one  of  smaller  size  if  different  rivets 


are  used.  A  hammer  and  an  ordinary 
rivet  set  are  used  to  set  the  rivets  as 
shown  in  the  lower  portion  of  the  illus- 
tration. Copper  rivets  are  easily  headed 
up  and  neat  heads  may  be  formed 
without  trouble.  Never  use  iron  or 
steel  rivets  for  holding  brake  linings 
in  place  as  projecting  heads  may  wear 
grooves  in  the  brake  drums.  The  only 
remedy  for  grooved  brake  drums  or 
members  that  have  worn  thin  is  re- 
placement with  new  ones. 


DRAIN  OUT  AUTO  ENGINE  BASE 
OFTEN 

A CAMPAIGN  to  call  attention  to 
the  necessity  of  changing  oil  in 
motors  every  so  many  hundred  miles 
is  being  advocated.  It  is  pointed  out 
that  there  is  so  much  kerosene  in  gaso- 
line today  that  it  has  a  tendency  to  run 
down  past  the  pistons,  get  into  the  lu- 
bricating oil  and  thin  it.  The  kero- 
sene cuts  the  thin  film  of  oil  on  the 
wearing  surfaces  of  the  pistons,  piston 
rings  and  cylinder  walls.  With  the  film 
of  oil  on  the  wearing  parts  of  the  motor 
broken,  friction,  the  bugbear  of  motor 
efficiency,  starts  in.  The  pistons  work 
up  and  down  through  broken  films  of 
oil  in  a  lubricating  substance  that  has 
lost  considerable  of  its  richness  and 
thickness. 

There  is  little  chance  of  changing  the 
quality  of  the  gasoline.  Therefore,  to 
prolong  the  life  of  the  motor  the  only 
thing  to  do  is  to  change  the  lubricating 
oil  frequently,  possibly  every  500  to 
1 ,000  miles.  An  experiment  is  instanced 
as  proof  that  it  is  the  non-lubricating 
qualities  of  the  oil  that  damages  motors. 

A  motor  was  brought  into  a  shop 
with  almost  .015  inches  wear.  The 
motor  was  ground  to  .020  inches  over- 
size, fitted  with  new  pistons,  put  on 
the  block  and  filled  with  good,  clean 
oil.  The  motor  was  then  run  continu- 
ously for  60  hours  and  during  this  time 
the  oil  was  changed  three  times.  When 
the  motor  was  taken  down  it  showed 
no  wear.  The  motor  was  again  put 
together,  oil  was  taken  from  an  old  mo- 
tor truck  and  the  motor  put  through 
the  same  60-hour  test  without  any 
change  of  oil.  It  showed  .005  inch 
wear,  indicating  that  it  is  the  non-lubri- 
cating qualities  of  the  oil  resulting  from 
the.  kerosene  working  past  the  pistons 
and  mixing  with  it  that  causes  the 
deterioration  of  motors. 


ILLUMINATED  MAGNET 
AN  electric  searchlight  and  electro- 
l\  magnet  should  prove  a  useful  tool 
in  the  private  garage  and  the  repair 
shop.  It  consists  of  a  handle  on  one 
end  of  which  the  magnet  is  placed 
while  below  the  latter  is  an  electric  bulb 
which  sends  light  through  two  windows 
as  shown  in  accompanying  illustration. 
A  flexible  cord  passes  through  the  in- 
strument and  is  attached  to  a  storage 


battery  of  the  usual  six-volt  type  or  to 
dry  cells.  The  magnet  is  utilized  to 
pick  up  nuts,  bolts  or  pieces  of  metal 
that  may  drop  into  the  crankcase  or 
other  places  not  easily  reached  by  hand, 
and  is  said  to  be  sufficiently  powerful 


Light' 


Magnet- 


Battery-- 


V" ""  " 

t 

to  attract  a  good-sized  wrench.  The 
light  facilitates  finding  the  parts,  may 
be  used  to  ascertain  the  amount  of 
gasoline  in  the  fuel  tank  or  lubricant  in 
the  crankcase  and  to  inspect  other 
places.  In  addition  to  being  handy  in 
the  garage  it  could  be  included  in  the 
tool  equipment  of  a  car  and  used  in 
connection  with  roadside  repairs.  As 
most  of  the  nuts  and  bolts  are  of  mag- 
netic material,  the  device  will  be  very 
useful  in  many  ways. 

ADJUSTING  BRAKES 
AUTOMOBILE  owners  often  neg- 
l  \  lect  the  adjustment  of  foot  brakes 
because  it  usually  takes  two  men  to 
adjust  the  brakes  successfully.  One 
applies  the  pedal  and  sits  in  the  seat 


while  the  other  turns  the  wheels  to  in- 
sure even  braking  power  after  they 
are  jacked  up.  One  man  may  adjust 
the  brakes  by  using  a  jack,  as  shown  in 
the  illustration.  The  jack  with  a  plank 
back  of  it,  to  protect  the  heel  board,  is 
placed  between  the  seat  and  the  brake 
pedal.  The  jack  is  applied  to  bring 
any  pressure  needed  on  the  brake  pedal, 
and  the  proper  adjustments  can  then 
be  made  to  make  sure  that  the  brake 
bands  will  be  in  contact  with  the  drums 
at  all  points  on  the  drum  circumference. 

GREASE  ON  BRAKES 

A FAULTY  condition  that  is  the  re- 
.  suit  of  warm  weather  is  the  leak- 
age of  grease  from  rear  axle  interiors 
and  the  attendent  excessive  deposits  of 
that  material  on  the  brake  drums,  espe- 
cially on  the  inner  periphery  against 
which  the  emergency  or  internal  brake 
bands  act.  This  reduces  braking  ef- 
ficiency to  a  considerable  degree  and 
wherever  such  deposits  are  found,  they 
should  be  removed  by  cleaning  the 
parts  thoroughly  with  gasoline,  even  if 
this  should  necessitate  removing  the 
wheels  to  gain  access  to  the  brake  drum 
interior.  The  leakage  is  usually  caused 
by  the  thinning  out  of  the  grease. 
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An  Electrically  Operated  Model 
Locomotive 

By  Frank  S.  Collins 


IN  planning  the  construction  of  the 
model  locomotive  described  in  this 
article,  the  writer  was  confronted 
at  the  outset  by  the  great  difficulty  of 
obtaining  small  castings,  under  wartime 
conditions.  It  was  decided  therefore, 
to  dispense  with  castings  as  far  as  pos- 
sible and  with  the  exception  of  the  driv- 
ing wheels,  none  has  been  used  in 
what  may  be  termed  the  "chassis"  of 
the  locomotive.  This  condition  in- 
volves a  great  deal  more  work  than 
would  be  necessary  were  castings  ob- 
tainable, but  the  results,  in  the  writer's 
opinion,  fully  justify  the  additional 
time  and  labor.  Small  parts  made  from 
steel  bar  or  plate  are  clean,  strong  and 
of  good  appearance,  whereas  iron  cast- 
ings of  the  small  cross-section  and  often 
complicated  design  required  for  this 
class  of  work,  would  be  expensive  to 


provement  upon  the  method  of  marking 
out  with  a  scriber  direct  upon  the  plate, 
as  the  contrast  of  the  India  ink  into 
lines  upon  the  white  paper  template  to 
the  usual  easily  blurred  scratches  upon 
the  steel,  has  to  be  experienced  to  be 
appreciated.  Particular  attention  has 
been  given  to  the  spring  rigging  of  the 
model,  for  apart  from  the  matter  of 
appearance,  the  locomotive  ability  to 
keep  the  track  depends  almost  entirely 
upon  all  wheels  being  properly  hung. 
In  this  particular  case,  the  arrange- 
ment used  in  the  prototype  has  been 
faithfully  followed.  The  fixed  suspen- 
sion points  are  located  at  the  front  of 
the  leading  drivers  and  at  the  rear  of 
the  trailing  wheels,  all  vertical  motion 
between  these  points  being  transmitted 
through  the  rocking  arms  by  which 
the  springs  are  connected  end  to  end, 


The  finished  chassis  of  the  locomotive 


mold,  would  almost  inevitably  be 
chilled,  and  impossible  to  produce 
cleanly  unless  die-cast.  Die-casting,  of 
course,  would  be  out  of  the  question 
unless  large  numbers  were  required. 

The  frames  of  the  locomotive,  which 
is  on  a  scale  of  ^  in.  =  1  ft.,  are 
sawed  from  flat  cold-rolled  steel  bar, 
the  annular  spaces  being  drilled  out 
and  filed  to  finish.  The  cross  frames 
or  bracings  which  also  form  the  boiler 
saddles,  the  guide  bars,  hangers,  spring 
rigging,  etc.,  are  all  cut  from  steel  plate 
or  bar. 

In  making  these  parts,  the  writer 
uses  the  following  plan:  A  tracing  of 
the  piece  required  is  made  upon  vellum, 
from  the  drawing,  the  tracing  then  be- 
ing cut  out  to  form  a  template  and 
fastened  to  the  steel  plate  with  a  little 
shellac.  The  piece  is  then  sawn  out 
to  the  form  of  the  template,  and  cen- 
ters of  holes,  etc.,  punched  as  located 
on  the  template.    This  is  a  great  im- 


while  a  cross-compensator  is  supplied 
at  the  rear  of  the  last  two  driving 
wheels  in  order  to  balance  unequal 
stresses  on  either  side  of  the  locomotive. 

This  arrangement  is  of  particular 
value  in  damping  out  any  rocking  mo- 
tion which  might  otherwise  reach  dan- 
gerous proportions.  The  springs  them- 
selves are  built  up  of  clock  spring  steel 
arranged  in  laminae,  making  a  good 
practical  spring  as  well  as  being  a  faith- 
ful reproduction  of  the  prototype. 

The  cylinders  and  valve  chests, 
which  in  an  electrically  operated  model 
are  naturally  on  the  order  of  camou- 
flage, are  built  up  of  steel' plates.  The 
coupling  and  connecting  rods  are  cut 
from  5/32  in.  steel  bar,  the  connecting 
rods  having  split  brasses  with  wedge 
adjustment. 

The  trailing  truck  frame  is  made 
from  y2  in.  angle  iron,  trimmed  down 
to  size  as  required  and  bent  hot.  The 
driving  wheels  are,  as  previously  stated, 


the  only  castings  used,  the  leading  and 
trailing  wheels  being  turned  from  the 
bar.  All  wheels  except  trailers  are 
pressed  on  to  the  axles  and  secured  by 
a  threaded  circular  key.  The  pattern 
for  the  driving  wheels  was  made  from 
hard  rubber  fibre,  and  the  writer  would 
take  this  opportunity  to  urge  the  superi- 
ority of  this  material  over  wood  for 
such  purposes.  Wooden  patterns  for 
this  order  of  work  frequently  give 
trouble  by  warping,  splitting  and  crack- 
ing, especially  when,  as  in  this  in- 
stance, spokes  have  to  be  cut  across  the 
grain.  Hard  rubber  has  no  grain,  and 
is  equally  strong  in  practically  any  di- 
rection. It  is  tough  and  will  stand  very 
hard  treatment.  It  is  readily  worked 
with  either  machine  or  hand  tools  de- 
signed for  use  with  metal.  It  can  be 
threaded  with  tap,  die  or  in  the  lathe 
and  takes  a  clean,  sound  thread.  A 
pattern  once  made  from  this  material, 
however  light  and  apparently  fragile, 
can  be  used  almost  indefinitely.  The 
engine  will  be  driven  by  a  series-wound 
direct  current  motor,  designed  to  fit  in- 
side the  boiler  shell,  which  experience 
has  shown  to  be  the  best  possible  ar- 
rangement for  small  locomotives.  The 
motor  field  will  be  a  cylindrical  cast- 
ing with  its  axis  horizontal,  while  the 
armature  will  be  vertical  and  connected 
through  a  suitable  machine-cut  reduc- 
tion gear  to  one  driving  axle.  The 
coupling  rods  will  transmit  the  torque 
to  the  four  remaining  driving  wheels, 
and  thus  the  adhesion  of  all  six  will  be 
available  as  in  the  prototype.  In  addi- 
tion, the  driving  wheels  carry  practical- 
ly the  entire  weight  of  the  motor,  which 
is  considerable,  and  the  adhesion  is 
thus  increased  again.  A  special  device 
will  be  provided  and  located  in  the 
tender,  by  means  of  which  it  is  prac- 
ticable to  reverse  either  a  series,  shunt 
or  compound  motor  by  merely  revers- 
ing the  polarity  of  the  third  and  return 
rails.  This  greatly  adds  to  the  realis- 
tic effect  of  these  models,  as  all  their 
movements  can  be  controlled  without 
the  operator  approaching  the  track. 

The  writer  makes  no  apology  for 
presenting  the  description  of  this  model 
while  in  an  incomplete  state,  his  per- 
sonal experience  having  been  that  it  is 
during  construction  that  such  work  is 
of  most  interest  to  model  builders. 


Blue  Print  Paper 

A BLUE  print  paper  which  gives 
good  results,  and  is  not  difficult 
to  make,  is  prepared  in  this  manner: 
Mix  12  grains  of  Ferric  Ammonium 
Citrate  and  SO  cubic  centimeters  of 
water  in  one  container  and  12  grains  of 
Potassium  ferricyanide  and  50  cubic 
centimeters  of  water  in  another  con- 
tainer. Mix  equal  parts  of  each  solu- 
tion in  a  third  container  and  apply  a 
brush. 
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SHOP  PRACTICE 


A  LEVEL  ATTACHMENT  FOR 
HAND  DRILLS 

THERE  has  recently  appeared  on 
the  market  a  little  device  which 
will  be  of  great  service  to  mechanics 
and  experimenters  who  are  not  in  pos- 
session of  drill  presses.  This  is  a  level 
that  can  be  attached  to  any  small  hand- 
tool  so  that  the  operator  is  able  to  keep 
the  drill  at  any  desired  level.  These 
levels  are  being  made  in  several  styles 
and  sizes  according  to  the  class  of  drill 
on  which  they  are  to  be  used.  In  all 
lines  where  hand-operated  drills  are 
used,  the  level  enables  the  operator  to 
drill  a  hole  at  the  angle  or  position 
desired.  If  the  angle  is  stated,  the 
level  tube  is  set  at  that  degree.  If  the 
operator  desires  to  drill  at  a  chosen 
angle  or  the  most  convenient  position, 


A  drill  with  level  attachment  in  use 

the  tube  is  leveled  to  that  position.  If 
desiring  to  drill  overhead,  the  level  can 
be  read  from  the  bottom  as  the  tube 
is  cut  away.  This  level  will  be  a  great 
aid  to  amateur  experimenters;  in  a 
great  many  cases  better  and  more  en- 
couraging results  would  be  had  if  holes 
could  be  more  accurately  drilled.  The 
average  experimenter's  shop  is  not 
equipped  with  a  drill  press,  when  drill- 
ing is  to  be  done  someone  is  called  to 
tell  one  how  to  hold  the  drill,  as  de- 
sired. 

Where  it  is  not  convenient  to  locate 
the  level  through  the  stock  of  the  drill 
a  small  block  is  located,  having  a  hole 
and  a  set-screw,  which  holds  the  leg 
of  the  protractor  plate  which  is  bent  at 
a  right  angle.  In  all  cases  the  level  is 
easily  removed  from  the  drill,  which 
prevents  breaking  if  the  drill  is  placed 
among  other  tools. 


A  DRAFTING  IDEA 

TO  draw  in  the  guide  lines  for  let- 
tering on  drawings  the  writer  de- 
vised the  simple  stunt  shown  on  the 
accompanying  sketch. 

Taking  a  sharp  knitting  needle,  and 
heating  it  slightly,  he  burned  three  small 
holes  through  the  triangle  as  shown. 


First  of  all,  the  holes  were  laid  out 
the  correct  distance  apart. 

The  rest  is  simple.  The  triangle 
was  placed  on  the  T  square,  and  put- 
ting a  pencil  point  through  the  holes, 
the  triangle  was  drawn  horizontally 
along  the  T  square,  which  makes  guide 
lines  even  and  all  the  correct  distance 
apart. — J.  H.  Moore. 


TWO  WAYS  OF  ANNEALING 
STEEL 

IT  may  be  heated  to  a  dull  red  heat, 
covered  with  dry,  warm  sand  and 
left  to  cool  slowly;  or  heat  and  cover 
it  up  in  a  forge  fire,  and  leave  it  there 
until  the  fire  is  out  and  all  is  cold. 
The  other  method  is  to  heat  the  steel 
red  hot;  heat  gradually,  let  it  "soak" 
as  the  smiths  say,  until  it  is  evenly 
heated,  then  remove  it  from  the  -  fire 
and  take  it  to  some  dark  place.  Let 
the  steel  cool  until  you  lose  sight  of 
the  dull  red  in  the  dark;  then  cool  off 
in  cold  water.  A  good  "dark  place" 
may  be  made  by  throwing  your  coat 
over  a  barrel,  leaving  just  room  enough 
to  look  in  at  the  iron.  This  method 
is  called  "water  anneal",  and  is  based 
upon  the  theory  that  steel  softens  when 
cooled  at  a  certain  temperature. 

There  are  many  other  methods  of 
annealing  steel  but  most  of  them  re- 
quire apparatus  and  experience  that 
are  not  usually  possessed  by  the  ama- 
teur. 


A  New  Amateur  Lathe 


A  new  amateur  lathe  designed  along 
the  general  lines  of  the  Henry  Greenley 
lathe  described  in  the  May,  1918,  issue 
of  Everyday  Engineering  has  re- 
cently been  brought  out  to  supply  the 
wants  of  those  who  are  unable  to  pur- 
chase more  expensive  machines.  The 
lathe  shown  sells  complete  with  back 
gears  for  less  than  a  hundred  dollars. 

To  reduce  the  cost  of  manufacture 


with  babbitted  bearings,  which  add 
greatly  to  its  accuracy  and  "longlivity." 
The  motion  of  the  slide  rest  is  brought 
about  by  means  of  a  long  screw  oper- 
ated by  a  handle  at  the  end  of  the  ma- 
chine. The  cross  feed  is  operated  in 
the  usual  manner.  The  tail  stock  can 
be  clamped  to  anv  position  on  the  lathe 
bed. 


A  well-built  amateurs'  lathe  with  two  cold  roll  steel  rods  for  a  bed 


and  yet  provide  a  workable,  serviceable 
lathe,  the  bed  of  the  machine  is  formed 
by  the  use  of  two  large  rods  of  cold- 
rolled  steel.  The  work  on  the  lathe  of 
the  bed  is  really  limited  to  the  drilling 
of  holes.  The  lathe  is  also  equipped 


The  lathe  shown  is  a  stock  article 
with  the  exception  of  the  bed  being 
made  longer  in  this  particular  instance 
to  suit  the  needs  of  a  customer.  The 
castings  and  parts  for  this  well- 
designed  little  tool  are  also  available. 
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TWO  NEW  CALIPERS 

THE  new  caliper  shown  on  the  left 
gives  the  minimum  diameter  of 
circular  stock  material  from  which 
square  or  hexagon  pieces  can  be  made 
without  unnecessary  waste  of  material 
and  can  also  be  used  as  an  ordinary 
caliper. 

For  square  stock  the  points  of  the 
caliper  3-3  are  set  to  the  distance  across 
the  flat  sides.    The  distance  between 


points  1-1  will  be  equal  to  the  distance 
across  the  corners.  For  hexagon  stock, 
the  points  are  set  to  the  distance  (2-2) 
across  the  flat  sides.  The  distance  be- 
tween points  1-1  will  equal  the  distance 
across  the  corners. 

By  the  use  of  the  caliper  shown  at 
the  right  one  is  able  to  select  at  once 
the  right  size  drill  to  suit  bolt  and 
pipe  taps  to  cut  as  near  a  full  thread 
as  is  practical  for  one  tap  without 
breaking  it  When  the  diameter  of  the 
bolt  or  pipe  is  calipered  as  at  A,  the 
diameter  of  the  drill  to  be  used  is 
given  at  D,  for  bolts  when  the  arm  C 
is  in  contact  with  pui  B  and,  for  pipe 
when  C  is  in  contact  with  P.  The 
calipers  can  also  be  used  for  ordinary 
purposes. 


AN  ADJUSTABLE  TRIANGLE 
AN  ordinary  wooden  or  celluloid  tri- 
XX  angle  can  be  so  fixed  that  it  is 
adjustable  to  various  angles  by  the  ad- 
dition of  a  small  hardwood  eccentric  as 
illustrated  in  the  sketch.   The  wooden 


eccentric  is  held  to  the  triangle  by 
means  of  a  small  screw  and  knurled 
nut,  which,  when  tightened,  will  hold 
the  eccentric  in  any  position.  A  small 
piece  of  round  hard  rubber  would  make 
a  very  good  substitute  for  the  hard- 
wood piece.  When  the  eccentric  is 
not  in  use  it  can  be  placed  in  a  position 
where  it  will  not  be  in  the  way. — J.  H. 
Moose. 


TABLE  OF  STANDARD  GAGES  AND  SCALES  FOR  MODEL  RAILROADS  AS 
EXISTING  BEFORE  THE  WAR 
Prepared  by  Henry  Greenley 


Gage 

ScaU 

fNo.O 
IX  in. 

7mm — 1  foot 
(about  l/44th) 

Quite  suitable  for  indoor  railroads  where  space  is 
limited  and  for  portable  systems.  Locos,  driven 
by  dock-work  or  electricity.  Steam  models  not 
entirely  satisfactory  if  not  scale  proportions. 

Ioy  < 
Gages 

No.  1 

\%A  in* 

i?4  ins. 

10mm — 1  foot 
(about  l/30th) 

The  best  gage  for  indoor  electrical  steam  or  clock- 
work  railroads  for  indoor  use.  1  he  scale  is  a 
very  convenient  one. 

No.  2 

O  inn 

&  ins. 

ll^mm.  or 
A  in.  to  1  foot 
(about  l/27th) 

Almost  the  same  in  characteristics  as  the  No.  1 
gage  but  too  large  for  locomotives.  Not  being 
continued  as  a  standard. 

For 

Amateur 
tion 

in. 
gage 

H  in.  to  1  foot 
(so-called  half  inch 
scale) 

The  most  popular  size  for  amateur  construction 
and  the  smallest  outdoor  gage.  Steam  locos, 
may  be  fired  by  alcohol,  kerosene  or  solid  fuel. 

*>t5  in. 

H  in.  to  1  foot 
%  in.  to  1  foot 

Common  gages  for  amateur  working  models, 
outdoor  use  and  for  exhibition  models. 

4Jiin. 

1  in.  to  1  foot 

Ditto.  This  is  the  smallest  passenger-carrying 
gage.  A  2-mile  non-stop  run  has  been  obtained 
with  two  passengers  by  locomotive  of  this  size. 

For 
Private 
Garden 

Use 

7Ji  in. 
gage 

9\i  ins. 

l}i  in.  to  1  foot 
(Hth  size) 

2  ins.  to  1  foot 
(1/Sth  size) 

The  7 J^-inch  is  the  most  convenient,  smallest  gage 
that  can  be  recommended  for  garden  railways 
and  passenger  carrying.  The  construction  is 
within  the  scope  of  the  amateur  model  maker. 

Estate 
and 

Miniature 
Railroads 

15  in. 
gage 

1 

3  in.  or  3.25  in. 
to  1  foot 

(about  J£  in.  size) 

One  of  the  standard  sizes  for  miniature  railroad 
locomotives  in  parks  and  estates,  in  Great  Brit- 
ain. It  is  not  subject  to  British  Board  of  Trade 
rules  and  jurisdiction. 

A  T-SQUARE  PROTRACTOR 

TO  get  away  from  the  use  of  the 
protractor,  the  writer  arranged  his 
T-square  as  shown  on  the  sketch.  The 
head  was  marked  with  lines  as  shown, 
so  that  one  can  easily  set  the  square  to 
any  angle  without  using  a  protractor  at 
all. 

This  method  gives  the  angles  with 


TWO  GOOD  LATHE  TOOLS 

THE  boring  tool  shown  in  the 
sketch  is  a  very  handy  device  with 
which  many  different  operations  can  be 
done.  The  holder  is  the  most  difficult 
part  of  the  tool  and  this  can  be  made 
at  a  local  blacksmith  shop  unless  one 
is  well  able  to  handle  forging  jobs  at 
home.  When  this  holder  is  provided 
with  a  number  of  differently  pointed 


V  tod,  or  Tool 

'CToof  Hodt  fnm  found  Tccl  Sfttl 
'D' BcingTool 


ft 
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B  "  Clamp 

0  Oamp  Screw 


sufficient  accuracy  for  ordinary  work. 
The  head  is  really  marked  on  both 
sides,  but  only  one  side  is  shown 
for  illustrative  purposes.  .  These  lines 
are  1  deg.  apart,  on  the  sketch  they 
show  5  deg.  apart,  but  this  is  in  order 
to  demonstrate  the  idea  clearly. 


tools  there  are  few  boring  jobs  that  do 
not  come  within  its  scope. 

Those  who'  have  trouble  with  their 
parting  tools  breaking  off  will  welcome 
the  little  suggestion  illustrated  at  the 
bottom  of  the  drawing.  This  is  really 
a  holder  made  to  accommodate  a  small 
piece  of  a  broken  hack-saw  blade. 
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A  Design  for  a  Small  Grinding  Head 

By  Joseph  Dante,  Jr. 


EVERY  workshop  should  be  equip- 
ped with  a  small  power-driven 
grinding  head.  A  hand  driven  ma- 
chine is  very  inconvenient 
when  it  becomes  necessary 
to  use  both  hands  during 
a  grinding  operation.  The 
little  grinder  pictured  is  so 
easily  constructed  that  no 
mechanic  who  sees  it  can 
have  "an  excuse  for  going 
without  such  a  machine  in 
his  home  shop. 

One  of  the  few  patterns 
needed  in  the  construction 
of  the  machine  is  that  for 
the  base  which  is  very 
simple.  This  particular 
pattern  may  be  turned  up 
on  the  lathe.  Three  hold- 
ing-down bolt  holes  are 
drilled  in  the  casting  when 
it  is  received  from  the  foun- 
dry. A  ft  in.  hole  is  drilled 
in  the  center  to  receive  the 
standard  which  is  a  piece 
of  cold  rolled  steel.  This 
is  held  in  place  by  a  set 
screw. 

The  body  or  bearing  cast- 
ing must  be  drilled  very 
carefully  to  insure  a  work- 
able accuracy.  The  author 
first  drilled  a  J^-in.  hole  through  both 
the  bearings.  This  operation  was  done 
on  the  lathe.  This  accomplished,  a  Y\- 


in.  steel  rod  was  placed  through  the  hole. 
The  drilling  of  the  hole  in  the  bottom 
of  the  casting  for  the  standard  was 


Grinding  Head 

done  by  allowing  the  ends  of  the  J^-in. 
rod  to  rest  in  two  vee-blocks.  A  ^g-in. 
hole  is  then  drilled  and  tapped  out  in 


the  casting  to  accomodate  a  square- 
headed  set  screw  which  holds  the  bear- 
ing casting  to  the  standard. 

The  collar  bearing  ends 
are  turned  up  from  solid 
cold  rolled  stock.  This 
work  was  done  on  a  man- 
drel. The  pieces  are  nicely 
polished  before  they  are 
taken  from  the  mandrel. 

Two  Ji-in.  oil  holes  are 
drilled  in  the  casting,  one 
on  each  bearing.  Two  small 
round  -  headed  pins  are 
turned  up.  These  are  used 
to  place  in  the  oil  holes  to 
prevent  .  dust  and  chips 
from  getting  in. 

The  pulley  for  the  ma- 
chine can  be  turned  up 
from  a  solid  piece  of  cold 
rolled  stock  or  a  pattern 
can  be  made.  This  will  de- 
pend upon  the  builder.  No 
great  trouble  will  be  had  in 
turning  the  pulley  up  from 
a  solid  piece  by  the  use  of 
a  mandrel.  The  spindle  is 
turned  from  cold  rolled 
stock  to  the  dimensions 
shown. 

Grinding  wheels  of  the 
proper  grit  and  grade  and 
with  the  proper  sized  arbor  can  be  pur- 
chased from  most  any  large  hardware 
store  or  by  mail  from  manufacturers. 
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Complete  detail  drawing  oj  the  machine  described  on  this  page 
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Our  i  Readers'  Workshops  Page 


THE  shops  pictured  this  month 
belong  to  E.  P.  Bradbury,  of 
Los  Angeles,  Cal.,  and  H.  C. 
Smith,  of  Chicago,  111.  One  is  a  chemi- 
cal laboratory  and  the  other  a  mechani- 
cal workshop.  Both  are  very  well 
equipped  along  their  respective  lines. 

Mr.  Smith  describes  his  laboratory 
in  the  following  words: 

"My  laboratory  contains  the  follow- 
ing: Over  ISO  solid  chemicals,  in- 
cluding such  metals  as  mercury,  ar- 
senic, antimony,  etc.,  about  100  chemi- 
cal solutions,  including  various  acids 
such  as  nitric,  sulphuric,  hydrochloric, 
phosphoric,  acetic,  sulphurous,  acetic 
anhyd.,  etc.,  and  about  25  solutions, 
solids  and  stains  for  bacteriological 
work. 

"My  apparatus  consists  of  the  fol- 
lowing (part  of  which  is  shown  in  the 
picture) : 

"Ringstand,  rings  for  same,  bunsen 
burners,  tripods  (for  retorts),  burette 
clamps,  burettes,  pippettes,  various  sizes 
of  flasks,  beakers,  retorts,  evaporating 
dishes,  crucibles,  watch  glasses,  gradu- 
ated tubes,  long  chemical  flasks,  test 
tubes,  filter  pump,  suction  filter  (heavy 
glass),  filter  paper,  sterilized  cotton, 
forceps,  porcelain  and  glass  mortars, 
graduates,  test  tubes  with  side  outlet, 
hydrometers,  chemical  thermometers 
and  an  'imported  French  microscope', 
also  a  balance  and  platinum  inocula- 


The  workshop  of  Mr.  Bradbury, 
illustrated  at  the  top  of  the  page,  is 
described  by  him  as  follows: 


The  laboratory  of  Mr.  Norm  E.  Bradbury, 
of  Los  Angeles,  Cal.  Mr.  Bradbury  is  shown 
at  work  at  his  lathe 

"Our  workshop  is  located  in  a  space 
of  about  ten  by  twelve  feet.  The  equip- 
ment consists  of  a  one-quarter  horse- 
power motor,  a  nine-inch  screw  cutting- 


a  thread  pick  up  dial,  a  milling  at- 
tachment with  vise  and  a  gear  cutting 
attachment  which  is  complete  except 
the  index  plates  which  are  still  to  be 
made.  The  grinding  head  and  saw 
are  home-made,  the  parts  being  cast 
from  our  own  patterns.  Even  the  saws 
were  cut  out  of  an  old  hand  saw,  drilled 
and  filed.  While  they  cut  perfectly, 
the  amount  of  work  involved  makes  it 
cheaper  to  buy  them.  The  line  shaft 
runs  along  the  floor  to  economize  belt- 
ing and  the  pulleys  are  made  of  thin 
boards  nailed  across  grain  and  turned 
while  in  place.  The  soldering  outfit 
consists  of  a  special  low  voltage  trans- 
former which  heats  a  soldering  iron 
of  very  simple  construction  and  also 
supplies  sufficient  current  to  sweat  large 
surfaces  together.  In  the  absence  of 
gas  we  chose  electricity  for  its  conve- 
nience and  absence  of  fire  risk. 

"As  for  the  purpose  of  the  workshop, 
our  activities  are  not  confined  to  any 
particular  line.  We  make  play  room 
furniture,  transformers,  drum  con- 
trollers and  accessories  for  miniature 
railroad,  and  are  at  present  engaged  in 
the  construction  of  wireless  apparatus, 
high  frequency  coil,  etc.  We  intend  in 
the  near  future  to  build  a  model  steam 
engine.  When  we  do  we  shall  draw 
our  plans,  make  our  own  patterns  and 
cast  them  ourselves  in  brass,  as  we 
have  a  complete  foundry  outfit  for 


Part  of  the  chemical  laboratory  of  Mr.  H.  C.  Smith,  of  Chicago,  III. 


Another  view  of  the  laboratory  of  H.  C.  Smith 


tory  needle  (for  bacteriological  work). 

"My  work  in  the  laboratory  consists 
of  chemical  analysis  of  various  mate- 
rials, such  as  food,  iron  and  steel,  oils, 
etc.,  also  microscopical  and  bacterio- 
logical analysis  ,and  urinalysis.  In 
conclusion  I  would  like  to  say  that  my 
laboratory  also  contains  a  fine  assort- 
ment of  scientific  books  (mostly  chemi- 
cal) and  I  spend  many  profitable  eve- 
nings and  Sundays  in  my  laboratory." 


bench  lathe,  a  circular  saw  with  ad- 
justable table,  and  a  grinding  and  pol- 
ishing stand  holding  ten-inch  wheels. 
Space  is  left  for  a  jig  saw  which  is 
soon  to  be  added  to  facilitate  pattern 
making. 

"The  lathe  is  equipped  with  universal 
and  independent  chucks,  drill  chuck, 
etc.  We  have  made,  and  added  to  the 
lathe,  stops  with  micrometer  adjust- 
ment for  cross  and  longitudinal  feeds, 


small  castings,  except  a  brass  furnace. 
Up  to  the  present  we  have  only  used 
babbit  for  casting  in  sand.  We  have 
successfully  cast  in  this  metal  grooved 
pulleys  or  sheave  wheels  from  split  pat- 
terns, a  job  that  requires  considerable 
care.  Finally,  we  may  add  that  our 
shop  policy  requires  every  piece  of  work 
to  be  as  good  as  our  skill  will  permit. 
No  matter  how  small  a  piece  of  work 
it  is  it  must  be  right." 
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Aeromarine  Limousine  Flying  Boat 

A  W ell Appointed  Type  for  Sporting  and  Commercial  Use 


PERHAPS  the  most  interesting  of 
the  new  peace  models  is  the  Aero- 
marine Limousine,  a  flying  boat 
unique  in  the  combining  of  safety,  com- 
fort, and  service.  This  cabin  boat  is 
the  principal  feature  of  the  large  Aero- 
marine exhibit  at  the  aeronautical  ex- 
hibition in  New  York. 

To  explain  why  this  model  has  been 
developed  to  so  remarkable  a  point  of 
refinement — when  even  the  upholstery, 
carpet,  and  interior  decorations  have 
been  the  subject  of  much  thought — it 
should  be  stated  that  on  this  flying  boat 
was  focused  the  care  and  attention  of 
the  staff  and  men  of  the  entire  Aero- 
marine plant.  It  was  felt  that  this  fly- 
ins;  boat  would  be  the  first  of  a  large 


in  the  roomy  compartment  one  gets  the 
impression  that  one  is  seated  in  a  beau- 
tiful sedan.  As  a  matter  of  fact  this 
is  true,  but  instead  of  wheels  this  sedan 
has  wings.  The  upholstery,  the  fur- 
nishings, the  compartments  and  draw- 
ers lining  the  sides  of  the  boat  and  also 
the  bow,  the  many  little  comforts,  are 
all  specially  planned  to  make  the  aerial 
tourist  feel  that  in  exchanging  the  road 
for. the  air  he  has  gained  not  only  speed 
and  wonderful,  ever-changing  scenery, 
but  luxury  as  well.  The  wide  doors 
entering  the  cabin  are  watertight. 

The  merits  of  the  cabin  lie  not  only 
in  its  appointments,  however.  The 
roof  not  only  shelters  the  passenger  and 
pilot  from  the  cold  and  rush  of  the 


is  built  in  the  Aeromarine  factory  and 
known  as  the  B-8,  furnishes  the  power. 
The  motor  is  set  between  the  wings 
some  distance  behind  the  cabin.  A 
wind-driven  pump  lifts  the  gasoline 
from  this  tank  to  a  smaller  tank  in  the 
upper  wing,  whence  it  flows  by  gravity 
pressure  to  the  motor.  Forty  gallons 
of  gasoline  may  be  carried,  enough  for 
about  three  and  a  half  hours  at  full 
speed.  This  means  a  range  of  approxi- 
mately 250  miles. 

Specifications 

The  characteristics  and  specifications 
of  the  "50-B-2"  are  as  follows: 

Overall  length  28'  11  5/16" 

Overall  heighth  12'  7" 


The  aeromarine  limousine  flying  boat,  a  new  type  intended  to  foster  commercial  aviation 

number  of  similar  "ships"  to  be  used  wind,  but  also  from  spray,  rain,  and  Weight  (light  load)  2280  lbs. 

in  pleasure  flying  in  the  United  States,  the  noise  of  the  powerful  motor.  These  Weight  (full  load)  3225  lbs 

The  Aeromarine  company  is  devoting  advantages  make  long  trips  possible  ,  „,„ ,  ..........  • 

itself  entirely  to  the  production  of  air-  without  fatigue.   

and-water  machines.    This  specializa-       Qne  of  the  uni      features  of  Span   .48'  6" 

ion  aided  m  the  time  and  effort  which  ,he  Hmousine  whi^  des4erves  comment  Total  area  504  sq.  ft. 

the  plant  could  afford  to  put  into  one  ig  the  remoyal  of  the  usua,  and  here.  Wing  curve  R.A.F.  No.  6 

super-  ying  boat.  tofore  necessary  clutter  of  wires,  pul-  Maximum  speed  75  MPH 

The  Aeromarine  limousine,  known  as  ieyS,  etc.,   from  around  the  control  Minimum  speed  .  44  MPH 

the  50  B-2,  is  a  three-passenger  pusher  wheel  and  rudder  bar.  A  special  Aero-  Climb  in  ten  minutes  2200  ft 

flying  boat  with  a  speed  of  seventy-five  marine  invention  replaces  those  about  F.j„„n„  .-_  hnnra  x  . 

miles  an  hour.    The  pilot  sits  in  the  the  wheel,  which  operates  ailerons  and  Lndurancf  in  hours 3  4  hrs" 

bow  and  just  behind  him  sit  the  two  elevators  in  the  customary  manner  of  UpPer  Wine 

passengers,  side  by  side     Over  all  h    Deperdussin  system,  by  a  single  .  ^  8 

three,  in  a  graceful,  stream-lined  curve,  .  ,       £,        ,,  '  °.  Span  48  6 

rises  thereof  of  the  cabin.  The  roof  is  tube.    The  mdder  tor  also,  commum-  *   

built  as  a  solid  part  of  the  hull,  and  cates  its  motion  to  a  duplicate  bar  be-  SJ  <; 

consists  of  transparent  celluloid  sheets  neath  the  floor-    Thls  adds  not  only  V    ,    ';'.'*.,* 1°  * 

set  in  strong  frames,  so  that  the  view  neatness  to  the  interior  of  the  cabin,  Angle  or  incidence  4  ^O 

of  the  pilot  and  passengers  is  unob-  hut  safety,  for  no  wraps  or  other  ma- 

structed.  terial  can  jam  the  controls.    A  self-  1'ower  Wmg 

starter  is  provided  for  the  convenience  Span  37'  8" 

A  Well  Finished  Cabin  of  the  pilot.  Area  200  sq.  ft. 

The  hull  or  cabin  is  finished  in  blue       An  eight-cylinder  V  type  motor  of  Chord  6'  3" 

leather  and  polished  mahogany.  With-  150  horsepower,  every  part  of  which  Angle  of  incidence  3° 
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Stagger   12" 

Gap  6'  6" 

Sweepback  None 

Decalage  1°  3C 

Area  of  ailerons  (2)  58    sq.  ft. 

Area  of  elevators  (2)  25.6  sq.  ft. 

Area  of  rudder  17.5  sq.  ft. 

Area  of  stabilizer  39.0  sq.  ft. 

Area  of  fin  15.0 sq.ft. 

Skid  fins  None 


MOLYBDENUM  STEEL  IN  AUTO- 
MOTIVE PRODUCTS 

ONE  of  the  most  significant  side- 
lights of  the  Aeronautical  Ex- 
position is  the  appearance  of 
the  new  super-steel,  a  molybdenum  al- 
loy, in  parts  of  airplane  motors.  The 
timely  evolution  of  molybdenum  steel 
gave  Liberty  motors  connecting  rods 
and  crank  shafts  of  the  toughest  and 


monopoly  on  molybdenum,  controlling 
about  80  per  cent  of  the  world's  supply 
of  the  metal.  The  largest  known  de- 
posits in  the  world  were  discovered  in 
a  mountain  near  Climax,  Colorado, 
about  the  time  of  the  outbreak  of  the 
World  War.  Airplane  makers,  with 
the  entire  automotive  industry,  view 
this  situation  with  relief.  It  not  only 
enables  them  to  secure  a  steel  alloy 


-f- 


The  seating  arrangement  for  the  passengers  in  the  aeromarine  limousine    Tl"  pilot's  seat  and  control  vakeel  is  at  the  front  of  the  passenger 

flying  boat  compartment 

Engine  45°  "B"  type  lightest  material  ever  turned  out  by  without  the  previous  difficulties  and  de- 
Horsepower   150  steel  mills.    Incidentally,  it  also  pro-  lays  attending  importation  of  chromium, 

Tank  capacity  58  gal.  vided  an  armor  plate  for  the  Renault  vanadium  and  other  alloying  elements, 

Load  per  H.P  23.8  lbs.  "baby"  tanks  far  superior  to  the  heavy,  but  it  assures  them  certain  continuance 

Load  per  sq.  ft                      6.15  lbs.  cast  turrets  that  were  in  use  before  of  steel  manufacture  in  the  remote 

For  those  who  prefer  to  be  snug  in-  American  experts  succeeded  in  perfect-  event  of  a  war  that  would  cut  off  alloys 

side  a  cabin  in  winter  or  bad  weather  ,nf  a  <^orm  steel  with  the  metallic  now  secured  only  outs.de  the  United 

and  out  in  the  air  when  summer  breezes  molybdenum  as  an  alloy   The  States. 

blow  the  Aeromarine  company  has  de-  helmets  of  Yankee  '  doughboys"  also   

„ic~i  »v,„  ««u:^»  „,u^u  .  „  were  made  lighter  and  safer  protection  We  have  already  spoken  of  the  utilization 

vised  another    ship    which  may  best  German  gun-fire  through  molyb-  of  water-power  of  France,  designed  to  reach 

be  described  by  calling  it  the  touring  'pom  w™an  K1™  nre  lnrou8n  moiyo-  the  most  remote         of  th7*C0Untrv  ^ 

car  of  the  air.    The  hull  of  this  flying  aenum  steel,  to  be  at  the  service  of  the  fanner  as  well 

boat  will  also  be  exhibited  at  the  show.  Airplane  designers  have  been  im-  as  of  the  great  manufacturer.    Now  it  is 

Tn  tt,;.         *u<.  ™w  <,;♦«           ;„  _  pressed  by  the  fact  that  molybdenum  announced  that  on  the  river  Rhone  alone, 

cSrkSt  iXlS  thf  hST  In  1  Seel  "akes  possible  a  lighter  finished  'wo  buhon  francs  are  to  be  expended;  twenty' 
cockpit  in  the  bow  Of  the  boat.    In  a  ,        .    *^               °  ,    .        ,  power  stations  are  to  be  established,  rivine 
larger  opening  behind  him  two  pas-  Product  of  the  same  strength  than  that  71S>000  horsepower.   Kor  the  ^  g™« 
sengers  sit  side  by  side.   They  are  pro-  P"*"1^  Of  <*heT  alloy  steels.    The  years  are  allowed  and  the  work  is  to  be 
tected,  like  the  pilot,  by  a  windshield,  "ghtauig  of  the  aggregate  weight  of  a  paid  for  by  bonds  guaranteed  by  the  state, 
but  the  cockpit  may  at  any  time  be  Plane-  through  the  us*  of  lighter  parts,  A  — 
completely  enclosed  and  made  proof  's  now  more  Aan,  ™  engineers  dream  propo££  ft  h  to  be  of  flexible  constr^ 
against  wind  and  water  by  the  use  of  a  be5.a"se  »  material  has  been  found  with  tion  so  as  to  be  fed  out  as  fast  as  con- 
removable  celluloid  top.    This  plane,  ST  M^keTof  "SS2  ^  '°  ^™  w4°  t^e 
too,  is  most  carefully  finished  as  well  structural  meas.    waiters  oi  automo-  roUtes  ^  centrifu^  for£e              it  t 
as  most  carefully  constructed.    There  blles-  trucks-  tractors,  and  accessories  the  outer  portion  of  the  tube,  forms  a  sort 
is  no  roughness  or  crudity  such  as  are  even  more  interested  in  the  new  of  pipe  of  water,  which  reduces  the  frirtion 
marked  the  first  planes.    An  electric  steel  that  war  evolved.   It  is  predicted  J^1^"^  'J*'?™* 
self-starter  is  also  used  on  this  model.  that.  automobiles  made  of  molybdenum  %*£TT            T  Sh?  iffa 

steel  will  weigh  from  one-fourth  to  one-  position.  f»"«"b 

^.^j  t<xjay>s  models.  Radical  <    ^» 

In  reporting  on  the  waste  of  natural  gas  changes  in  the  automotive  industry,  in  In  the  tidal  waters  of  Canada,  as  at  Hali- 

in  this  country,  the  Bureau  of  Mines  re-  fact  are  pending  because  of  molybde-  fax-  much  trouble  has  been  experienced  with 

ports  that  the  efficiency  of  gas  used  for  „J^„„  °  rf  •                  no  concrete  piluig.  Often  with  an  atmospheric 

cooking  is  as  low  as  13  per  cent.,  for  heat-  num  s.  growing  part  in  realizing    the  temperature  of  forty  degrees  below  zero, 

ing  houses,  25  per  cent.,  for  hot  water  boil-  American  light-weight  car' .    The  sav-  while  the  sea  water  is  above  the  freezing 

ers,  10  per  cent.    In  good  practice  these  ing  on  gasoline,  tires  and  wear  in  a  point,  conditions  destructive  to  concrete  are 

efficiencies  should  be  trebled.    It  is  calcu-  car  one-third  lighter  than  those  of  to-  f^blished  in  the  alternate  freezing  and 

lated  that  there  is  a  domestic  waste  of  80  ,             ,   .      °  thawing  in  the  portions  within  the  tidal 

per  cent.,  certainly  a  good  basis  on  which  dav  are  obvious.  range.  It  is  proposed  to  protect  the  portion 

to  establish  better  practice.  The  United  States  has  a  practical  within  the  tidal  range  by  wooden  sheathing. 
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The  Chemistry  of  the  Common  Metals 


THE  history  of  potassium  is  very 
similar  to  that  of  sodium,  which 
was  covered  in  the  last  article  of 
this  series.  Potassium  is  chemically 
very  much  like  sodium  and  holds  many 
properties  in  common  with  this  element. 
Both  elements  are  very  abundant  and 
each  form  a  large  part  of  the  earth's 
crust.  It  has  been  found  that  potassium 
actually  forms  2.49  per  cent  of  the 
lithosphere.  This  percentage  compares 
very  favorably  with  sodium.  Potassi- 
um is  also  found  to  some  extent  in  sea 
^vater  and  the  future  supply  of  the 
world  may  come  from  this  source.  The 
giant  kelp  plants  in  the  sea  absorb 
potassium  compounds  to  such  an  extent 
that,  it  will  some  day  be  profitable  to 
develop  this  source  for  commercial 
needs.  At  the  present  time  other  sources 
of  the  element  are  much  less  difficult 
to  work. 

Potassium,  much  like  sodium  in  its 
appearance,  is  a  silvery  white  metal 
which  very  quickly  tarnishes  upon  ex- 
posure to  the  atmosphere.  It  melts  at 
62.5°  and  boils  at  758°.  The  vapor 
of  potassium  is  blue  in  color  and  has 
been  found  to  have  a  molar  weight 
which  is  identical  with  its  combining 
weight — 39.1.  Like  sodium,  potassium 
is  soluble  in  liquid  ammonia.  This 
produces  a  blue  colored  liquid  which 
is  an  extremely  good  conductor  of  elec- 
tricity. Potassium  also  forms  an  alloy 
or  amalgam  with  mercury  in  much  the 
same  manner  as  sodium.  In  fact,  this 
forms  one  of  the  methods  of  obtaining 
metallic  potassium  from  its  compounds. 
A  solution  of  a  potassium  salt  is  elec- 
trolyzed  with  a  mercury  cathode.  This 
method  was  explained  in  connection 
with"  the  article  on  sodium  which  ap- 
peared in  the  previous  number  of  this 
publication.  This  alloy  of  potassium 
and  mercury  decomposes  water  but  acts 
more  slowly  than  the  pure  metal  in  this 
respect. 

Sodium  and  potassium  can  be  made 
to  form  a  very  interesting  alloy.  If  the 
alloy  does  not  contain  too  much  sodium, 
it  will  be  a  liquid  at  ordinary  tem- 
peratures. 

Potassium  can  be  obtained  by  the 
electrolysis  of  the  fused  hydroxide. 
Owing  to  the  fact  that  potassium  oxi- 


Part  II.  Potassium 
By  Henry  L.  Havens 

dizes  much  more  rapidly  than  sodium 
it  is  necessary  to  place  a  layer  of  oil 
over  the  surface  to  protect  the  metal. 

Since  sodium  can  be  produced  much 
more  cheaply  than  potassium  and  since 
it  will  do  everything  that  potassium 
will  do  in  a  chemical  way,  potassium 
is  not  produced  to  a  very  great  extent 
in  a  commercial  way. 

The  compounds  of  potassium  are 
many  and  varied.  This  is  another  way 
in  which  it  is  very  similar  to  sodium. 
In  the  following  lines  a  description  of 
the  more  important  compounds  of  po- 
tassium will  be  found.  The  author  has 
made  no  attempt  to  outline  all  of  the 
compounds  of  this  metal  as  it  would 
require  too  much  space. 

Potassium  chloride  (KC1)  is  proba- 
bly one  of  the  best  known  of  the  com- 
pounds of  the  element.  This  sub- 
stance is  found  in  great  abundance  in 
the  potassium  deposits  of  Stassfurt 
and  it  has  become  known  as  sylvite. 
It  is  found  as  double  salts  with  mag- 
nesium chloride  (KClMgCl,6HO). 
In  this  form  it  is  recognized  as  car- 
nallite.  The  larger  part  of  the  potas- 
sium chloride  used  in  commerce  is  ob- 
tained from  this  mineral. 

Caustic  potash  or  potassium  hy- 
droxide (KOH)  is  almost  exactly  the 
same  as  sodium  hydroxide  in  regard  to 
its  chemical  properties.  It  is  prepared 
by  the  electrolysis  of  potassium  chlor- 
ide. It  can  also  be  prepared  by  acting 
upon  a  boiling  solution  of  the  car- 
bonate with  calcium  hydroxide,  calcium 
carbonate  being  precipitated.  The  po- 
tassium hydroxide  is  left  in  solution. 
The  process  of  electrolysis  first  ex- 
plained is  by  far  the  most  popular 
method  of  producing  the  hydroxide.  In 
the  last  named  process  the  hydroxide 
crystallizes  from  the  solution  with  vari- 
ous amounts  of  water  forming  KOH- 
HjO,  KOH.2H20,  KOH.4H20,  2KO 
H.SHjO  and  2KOH.9IL.O.  In  the 
process  for  producing  KOH  in  a  com- 
mercial way  the  solutions  are  evap- 
orated until  nothing  but  the  molten 
hydroxide  remains. 

KOH  is  a  very  strong  base  but 
sodium  hydroxide  is  generally  used  in 
preference  whenever  possible.  Sodium 
has  a  very  small  combining  weight  and 


therefore  less  of  it  is  required  for  a 
given  amount  of  work.  The  hydroxide 
of  sodium  is  also  cheaper  than  that  of 
potassium  KOH  is  used  considerably 
in  the  soap  industry  and  in  the  manu- 
facture of  oxalic  acid. 

Potassium  can  form  two  oxides,  a 
monoxide  (K20)  and  a  peroxide 
(K204).  The  former  dissolves  in  water 
to  form  potassium  hydroxide  and  the 
second  dissolves  in  water  for  the  for- 
mation of  the  hydroxide,  hydrogen 
peroxide  and  oxygen. 

Potassium  bromide  (KBrO,)  is 
formed  when  bromine  is  dissolved  in  a 
solution  of  potassium  hydroxide  as: 
6KOH+3Bril=KBr+KBr03-|-3H10. 
It  will  be  seen  that  potassium  bromate 
is  also  formed  during  the  reaction.  If 
the  resulting  solution  is  carefully 
heated  and  evaporated  to  dryness  the 
bromate  will  decompose  into  bromide 
and  oxygen.  If  pure  bromide  is  de- 
sired it  may  be  obtained  by  recrystalli- 
zation. 

Potassium  bromide  has  a  density  of 
2.7  and  its  melting  point  is  750°.  Its 
solubility  is  much  greater  than  die 
chloride  of  potassium. 

Potassium  iodide  (KI)  can  be  read- 
ily prepared  by  any  of  the  methods 
used  for  the  bromide.  This  substance 
has  a  density  of  3.05  and  crystallizes 
in  anhydrous  cubes  with  a  melting 
point  of  705°.  One  hundred  grm.  of 
water  is  capable  of  holding  148  grm. 
of  KI  in  solution  at  25°.  Iodine  has 
been  found  to  be  much  more  soluble  in 
a  solution  of  KI  than  in  water  and 
when  brought  in  contact  with  it  tends 
to  form  the  salt  KIS. 

Potassium  chlorate  (KC10S)  is  the 
most  important  salts  of  potassium  with- 
out question.  It  may  be  prepared  by 
passing  an  excess  of  chlorine  into  a 
concentrated  solution  of  KOH.  The 
hypochlorite  is  first  formed: 

2KOH+C12=KC1+KC10+HiO 
3KC10=2KC1+KC103 

Owing  to  the  fact  that  the  chlorate 
is  much  less  soluble  than  the  chloride, 
the  solution  can  be  allowed  to  cool  and 
concentrate,  the  chlorate  gradually  sep- 
arating out  with  very  little  of  the 
chloride.  Potassium  chlorate  occurs  m 
nature  in  large  quantities  and  therefore 
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The  Measurement  of  High  Temperatures 

in  the  Laboratory 


IN  the  experimenter's  laboratory  it  is 
often  desirable  to  have  some  method 
for  the  measurement  of  tempera- 
tures above  those  possible  with  the 
ordinary  mercurial  thermometer.  The 
various  devices  now  on  the  market  for 
the  determination  of  high  temperatures 
are  usually  beyond 
the  reach  of  the  ama- 
teur experimenter. 
However,  the  author 
has  made  at  a  small 
cost  an  efficient  in- 
strument for  the 
measuring  of  tem- 
peratures up  to  and 
including  1200°  C. 

The  operation  is 
based  on  the  princi- 
ple that  the  ends  of 
two  unlike  metals 
welded  together  cre- 
ate when  heated  an 
electromotive  force 
and  if  small  rods  or  wires  are  used 
and  the  ends  brought  into  contact  with 
each  other,  will  produce  a  small  electric 
current.  These  wires  are  known  as 
the  "Fire  End"  or  thermocouple.  For 
temperatures  as  high  as  1650°  C.  a 
thermocouple  of  one  wire  platinum 
and  the  other  wire  plati- 
num 10%  rhodium  is 
generally  used.  This 
couple  is  very  expen- 
sive and  requires  a  very 
sensitive  recorder  as  the 
electromotive  force  pro- 
duced is  but  18  milli- 
volts at  1600°  C,  while 
that  of  the  cheaper  base 
metal  couple  or  nickel 
alloy  couples  is  approx- 
imately 80  millivolts 
at .  their  highest  tem- 
peratures. Where  the 
maximum  temperature 
does  not  exceed  900"  C. 
the  nickel  alloy  known 
as  Constantan,  which 
consists  of  about  41% 
nickel  and  59%  cop- 
per is  used  as  a  nega- 
tive element  against 
either  copper,  iron,  or 
nickel  chrome  as  a 
positive  element.  These 
couples  produce  very  high  electromotive 
force.  The  writer  has  used  an  alloy 
of  chronium  with  nickel  as  a  negative 
element  and  one  of  pure  copper  as  a 
positive  element.  This  makes  an  ex- 
cellent couple. 

This  offers  a  big  field  for  investi- 
gation and  experimenting  with  the  vari- 


By  E.  P.  Hurley 

ous  metals  and  alloy  wire  to  form 
couples.  For  each  half  of  the  couple 
use  a  wire  24  inches  long  with  a  cross 
section  of  1/16  to  )/%  inch.  The  ends 
of  the  wire  constituting  the  couple  must 
now  be  welded  together  by  oxy-acety- 
lene  flame  or  by  an  electric  arc.  The 


The  apparatus  necessary  for  the  experiments 

couple  should  now  be  annealed.  This 
can  be  done  in  an  electric  resistance 
furnace  or  by  other  methods  devised 
by  the  experimenter.  Each  wire  of 
the  couple  should  now  be  wrapped  with 
a  close  spiral  of  asbestos  cord  to  with- 
in one  inch  from  the  end.    This  can 
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peratures  must  be  protected  and  a 
porcelain  or  fire  clay  tube  can  be  ob- 
tained from  pyrometer  manufacturers 
for  this  purpose  at  a  very  small  cost. 
The  mounting  can  be  turned  from 
wood. 

The  quantity  of  energy  available 
from  a  thermocouple 
is  so  small  that  a 
sensitive  millivolt- 
meter  must  be  em- 
ployed for  its  meas- 
urement The  author 
has  found  the  Weston 
Model  No.  280  milli- 
voltmeter  reading 
from  0.75  millivolts 
an  excellent  instru- 
ment for  this  purpose. 

Calibration  of  the 
Thermocouple 

As  the  recorder  or 
millivoltmeter  meas- 
ures the  electromotive  force  produced 
in  terms  of  millivolts  in  order  to  es- 
tablish the  connection  between  the  read- 
ing and  that  of  temperature,  calibra- 
tion is  necessary.  This  is  easily  done 
by  determining  the  melting  points  of  a 
number  of  substances. 

The  following  is  a  list 
of  pure  substances  with 
the  boiling  and  melting 
points : 

Water       B.P          100°  C. 

Tin  M.P         232°  C. 

Bismuth    B.P          271°  C. 

Lead        M.P         327°  C. 

Zinc         M.P         419°  C. 

Sulphur     B.P         445°  C. 

Antimony  M.P         630°  C. 

Silver       M.P         960°  C. 

Copper     M.P.  (in 

air)   1083  °  C. 

With  the  couple  used 
by  the  writer  the  readings 
were  as  follows: 

Temperature 
m  degrees  C. 
100 


200 
400 
600 
800 
1000 


Millivolts 
4 
11 
27 
43 
58 
72 


Fig.  1  Millivolts 

be  done  in  a  lathe  or  other  rotating  de- 
vices. Paint  the  asbestos  cover  with  a 
paste  consisting  of  100  parts  silica 
flour,  50  parts  sodium  silicate  and  20 
parts  fire  clay.  Any  other  good  heat 
insulating  paint  can  be  used.  Heat 
the  wires  in  a  tube  furnace  until  hard. 
Base  metal  couples  used  at  high  tem- 


The  experimenter  will 
find  it  a  great  assistance 
to  plot  a  curve  for  the 
millivoltmeter  readings. 
This  can  be  referred  to  when  desired 
and  will  not  necessitate  marking  the 
degrees  of  temperature  directly  on  the 
millivoltmeter  scale.  Fig.  1  shows  a 
curve  for  the  couple  used  in  the  above 
experiments.  While  it  is  not  a  straight 
line,  yet  sufficiently  accurate  for  ordi- 
(Continued  on  page  70) 
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A  BURGLAR-PROOF  ALARM 
CONNECTION 

A DIAGRAM  of  connections  for  a 
perfectly  burglar-proof  electric 
alarm  is  given  herewith.  It  will  be  seen 
that  two  independent  circuits  are  made. 
If  one  is  cut,  the  system  will  still  be  in 
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order  as  the  other  circuit  will  be  left  in- 
tact. This  circuit  can  be  employed  in 
many  cases  where  it  is  necessary  to  ex- 
pose wires.  The  two  circuits  should,  of 
course,  be  as  far  removed  from  one  an- 
other as  possible.  No  advantage  would 
be  derived  from  placing  them  together. 

Charles  Diehl. 


SIX  USEFUL  WRINKLES 

A  wood  filler  can  be  made  with  equal 
parts  of  wax  (the  kind  that  is  used  for 
sealing  jars,  etc.)  and  clear  varnish. 
Mix  well  and  leave  the  mixture  to  set. 
This  wood  filler  is  suitable  for  instru- 
ment bases,  etc 

To  remove  paint  from  a  window 
glass,  rub  it  well  with  hot  vinegar. 

To  frost  a  window,  paint  the  glass 
with  a  strong  solution  of  Epsom  salts 
in  hot  water.  This  may  be  quickly- 
washed  off  if  clean  glass  is  required 
afterwards. 

An  acetylene  lamp  will  give  a  far 
more  intense  light  if  a  little  hydrogen 
peroxide  is  mixed  with  the  water  in  the 
generator. 

To  know  whether  your  telephone  has 
rung  while  you  are  absent,  place  a  piece 
of  thin  paper  and  a  piece  of  carbon 
paper  between  the  bell  and  the  clapper. 
When  the  bell  rings  the  clapper  will 
make  a  mark. 

Dip  lamp  wicks  in  vinegar  and  let 
them  dry  before  using.  They  will  not 
smoke  if  this  is  done. 

James  A.  Upton. 


TO  ENGRAVE  ALUMINIUM 

ONE  of  the  very  interesting  pecu- 
liarities of  aluminium  is  its  re- 
sistance to  the  direct  action  of  the 
graver;  the  tool  slips  off  like  from  a 
hard  surface  of  glass.  However,  by 
using  a  varnish  of  4  parts  of  oil  of  tur- 
pentine and  1  of  stearin,  mixed  with  1 
of  rum,  the  graver  penetrates  the  alumi- 
nium like  pure  copper. 

Aluminium  is  also  very  difficult  to 
drill.  This  can  be  partly  overcome  by 
using  plain  kerosene  as  a  lubricant. 
Nothing  has  been  discovered  that  is 
more  suitable  as  a  lubricant  for  this 
metal. 


WHO'S  WHO  IN  THE  A.  S.  E.  E. 
EUGENE  LETSCH,  M.E. 

As  a  boy  of  16  and  released  from 
high  school,  I  had  the  choice  between  a 
"Mister  Minister"  and  a  school 
teacher,  but  my  ideal  was  something  in 
the  direction  of  "Everyday".  After  a 
hard  battle  and  many  sleepless  nights 
I  left  goal  as  a  winner  and  a  week  after 
was  hustling  around  a  speed  lathe  as  a 
mechanic  apprentice  boy.  Contract  was 
signed  for  four  years;  machinist  helper 
first  year,  handy  man  second  year,  in- 
structor mechanic  third  year,  and  test- 
ing laboratory  fourth  year. 

Tools  and  dies  for  watches  was  an 
interesting  field  for  me.  Diesel  and 
automobile  practice  held  me  for  about 
two  years.  My  father  then  insisted  on 
sending  me  to  the  technical  college  for 
mechanical  engineering,  of  which  I  am 
a  graduate. 


"Real  money  I'm  going  to  make 
now,"  I  told  my  father,  and  two  weeks 
after  was  sailing  for  the  country  of  my 
dream.  Not  mastering  the  English  lan- 
guage, I  was  forced  to  work  as  ma- 
chinist helper,  but  soon  took  advantage 
of  the  night  school  and  the  I.  C.  S 
Since  that  time  a  new  road  was  open 
to  me. 

Analyzing  all  the  possibilities  within 
the  range  of  scientific  societies,  the  A.  S. 
E.  E.  seems  to  have  the  basic  spirit  I 
was  looking  for.  Experimental  engi- 
neering is  one  of  the  most  interesting 
occupations.  It  is  an  art  where  ability 
and  knowledge  are  combined.  As  a 
hobby  in  general  it  is  the  reflex  of  in- 
tense interest  in  the  things  before  us. 


The  A.  S.  E.  E.,  with  proper  co- 
operation of  the  members,  is  qualified 
to  create  great  things,  and  with  the  effi- 
cient board  of  directors  we  have  now,  it 
is  an  easy  matter  for  every  member  to 
become  prominent  through  the  work  and 
ability  in  experimental  engineering.  It 
is  indeed  a  pleasure  to  state  here  that 
it  is  largely  to  the  enthusiastic  manner 
in  which  the  board  of  directors,  espe- 
cially Mr.  Raymond  F.  Yates,  advo- 
cated the  discussion  of  some  of  my  mat- 
ters in  preparation  for  Everyday. 

E.  Letsch,  M.  E. 
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WHY  NOT  SEND  FOR  SOME 
APPLICATION  BLANKS? 

PROBABLY  few  members  of  the  so- 
ciety realize  what  great  good  they 
can  do  by  inducing  their  friends  to 
join 

Members  who  feel  that  they  can 
make  good  use  of  a  few  application 
blanks  will  be  gladly  furnished  with 
them  by  addressing  a  post  card  to  the 
offices  of  the  society  with  this  request. 
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ELECTRICAL  PROGRESS  DIGEST 


A  NEW  DIRECT-CURRENT 
METER 

A  new  single-pivot  direct-current 
meter  of  the  portable  type  is  illustrated 
in  the  photograph.  This  instrument  is 
hand  calibrated  and  has  an  accuracy 
guaranteed  to  be  within  one-half  of  one 
per  cent  This  accuracy  is  maintained 
throughout  the  full  scale  value  and  the 
action  is  entirely  dead-beat.  The  mov- 
ing element  is  normally  so  damped  that 
it  almost  immediately  comes  to  rest  at 
zero  or  in  any  deflected  position. 


This  instrument,  which  is  of  the 
Rawson  make,  has  its  moving  coil  sup- 
ported at  the  center  of  an  iron  sphere, 
thereby  allowing  it  to  oscillate  freely  in 
every  direction  without  touching.  The 
instrument  has  been  designed  so  that  it 
can  be  used  successfully  on  ships, 
trains,  blimps  and  airplanes.  It  can 
also  be  operated  in  proximity  to  heavy 
machinery.  No  leveling  of  the  meter  is 
necessary. 


NEW  APPLICATION  OF  THE 
X-RAY 

THE  X-ray  has  recently  been  ap- 
plied to  the  testing  of  wood.  The 
detection  of  knots,  resin  pockets,  cracks 
and  grub  holes  can  be  made  in  timbers 
up  to  18  inches  in  thickness.  Owing 
to  the  importance  of  obtaining  perfect 
wood  in  the  construction  of  airplanes, 
this  method  will  prove  invaluable.  The 
use  of  X-ray  apparatus  has  also  been 
applied  to  the  testing  and  examination 
of  insulating  materials.  Electrical  de- 
fects can  be  instantly  detected  by  the 
use  of  X-rays.  Small  pieces  of  metal 
or  other  conducting  material  that  has 
become  accidentally  mixed  with  the  di- 
electric is  very  visible. 


Co  n1  muni  eating  With  Infra-Red  Rays 


DURING  the  war  French  scientists 
perfected  a  new  method  of  com- 
munication by  the  use  of  infra-red  rays 
and  it  is  only  recently  that  the  details 
of  this  development  have  reached  this 
country. 

The  infra-red  ray  transmitter  of  the 
new  system  is  a  very  simple  device,  be- 
ing merely  a  source  of  light  rich  with 
infra-rays.  Both  the  visible  and  in- 
sible  rays  of  the  transmitter  are  con- 
centrated and  the  invisible  rays  pro- 
jected in  a  thin  pencil  in  the  direction 
of  the  receiver  by  means  of  a  parabolic 
reflector.  Before  the  rays  leave  the 
transmitter  they  are  passed  through  a 
ray  filter  which  effectively  cuts  off  all 
visible  rays  and  allows  only  the  in- 
visible rays  to  be  projected.  The  filter 
consists  of  black  manganese-dioxide 
glass  or  colored  gelatine  or  cellophone. 
The  electric  arc  has  been  used  with 
great  success  as  a  source  of  infra-red 
rays. 

The  transmitting  apparatus  is  pro- 
vided with  a  quick-action  shutter  which 
breaks  up  the  invisible  light  stream 
into  the  dots  and  dashes  of  the  Morse 
code. 

Infra-red  rays  possess  all  the  prop- 


The  infra-red  ray  transmitter 

erties  common  to  heat  waves  and  they 
are  often  referred  to  as  heat  waves 


owing  to  the  fact  that  they  heat  all 
objects  upon  which  they  fall.  Infra- 
red rays  can  be  refracted,  absorbed, 
polarized  and  diffracted. 

The  infra-red  rays  are  caused  to  fall 
upon  a  parabolic  reflector  at  the  re- 
ceiving station  where  they  are  concen- 
trated and  made  to  fall  upon  a  thermo- 


The  new  infra-red  ray  receiver  m  use 

pile  placed  at  the  exact  focal  point  of 
the  reflector.  The  thermopile  or  elec- 
tric thermocouple  forms  the  sensitive 
part  of  a  circuit  containing  several 
audions  arranged  for  amplification. 
The  concentrated  infra-red  rays  falling 
upon  the  couple  cause  a  temperature 
change  which  in  turn  alters  the  elec- 
trical resistance  of  the  circuit.  This 
change  in  resistance  is  further  ampli- 
fied by  the  audions  and  an  audible 
signal  is  produced  in  the  telephone  re- 
ceivers. 

One  of  the  most  efficient  thermo- 
couples for  this  purpose  is  made  by 
sealing  a  plate  0.01  mm.  thick  to  a 
crystal  of  great  thermo-electric  power. 
The  thickness  of  the  plate  and  die  di- 
ameter of  the  point  of  contact  are  as 
small  as  possible  to  obtain  maximum 
sensitivity  to  the  waves.  The  best  re- 
sults to  date  have  been  obtained  with 
platinum  as  the  metal  and  tellurium 
as  the  crystal. 

By  the  aid  of  a  powerful  source  of 
infra-red  rays  and  with  a  very  sensi- 
tive receiver  communication  has  been 
carried  on  over  a  distance  of  several 
miles  with  very  good  results.   It  is  said 
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that  the  real  value  of  this  new  ap- 
paratus lies  in  the  fact  that  it  is  pos- 
sible to  carry  on  absolutely  secret 
communication. 


A  non-electrical  method  of  carrying 
on  communication  with  infra-red  rays 
has  been  devised.  One  of  the  illustra- 
tions show  the  use  of  this  outfit.  The 
rays  are  caused  to  fall  upon  a  para- 
bolic reflector  where  they  are  reflected 
to  a  special  receiver  in  which  they  heat 
the  air  and  cause  a  sound  to  be  made. 


general  idea  of  just  how  the  device 
works.  The  circuit  is  brought  to  a 
point  of  resonance  in  the  customary 
manner  by  the  use  of  variable  in- 
ductances and  capacities.  A  detector 
and  a  pair  of  head  'phones  are  used  to 
tune  the  circuit.  Both  of  these  mem- 
bers may  be  switched  out  of  the  circuit 
when  it  has  been  brought  to  resonance. 
Maximum  current  will  then  flow 
through  the  special  relay  device  which 
will  in  tum  operate  the  second  or 
heavy-current  relay. 

Under  test  this  new  relay  worked 
perfectly  over  surprising  distances  and 
when  used  in  conjunction  with  other 
efficient  apparatus  it  can  be  depended 
upon  to  render  very  good  service.  It  is 
simple  and  there  are  no  extremely  deli- 
cate parts  exposed.  By  using  the  spe- 
cial relay  in  connection  with  at  least 


one  audion  amplifier  the  distance  over 
which  it  will  operate  can  be  increased 
considerably.  With  several  stages  of 
amplification  the  relay  will  operate  over 
real  long  distances. 

Radio  engineers  have  long  been  en- 
deavoring to  perfect  a  device  that  would 
function  on  very  weak  currents  and  if 
the  present  development  proves  success- 
ful it  will  certainly  receive  a  good  wel- 
come. It  is  said  that  the  English  engi- 
neers of  the  Marconi  Co.  recently  per- 
fected a  device  along  these  lines  that 
will  operate  a  bell  upon  the  receipt  of 
a  radio  distress  signal  at  sea.  This  is 
to  be  employed  for  emergency  use  only 
and  will  not  be  used  for  ordinary  com- 
munication. The  fact  that  the  Mar- 
coni Co.  has  been  interested  in  this 
problem  proves  that  its  importance  to 
the  field  is  well  recognized. 


A  RADIO  RECORDING  DEVICE 

MR.  WILLIAM  G.  H.  FINCH,  an 
Associate  Member  I.  R.  E.  and 
Fellow  Member  of  the  American  Society 
of  Experimental  Engineers,  has  recently 
perfected  a  radio  device  which  will  re- 
cord wireless  messages  with  an  ordinary 
tape  register  similar  to  those  employed 
on  wire  lines.  This  is  made  possible  by 
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The  wiring  diagram 


a  super-sensivite  relay  which  is  designed 
and  constructed  along  entirely  new  lines 
and  which  will  function  upon  the  re- 
ceipt of  extremely  weak  impulses.  This 
sensitive  relay  closes  the  circuit  of  a 
second  relay  which  controls  a  rather 
heavy  current  for  the  operation  of  the 
tape  recorder  or  whatever  device  may 


The  cabinet   containing  the  relay  and  its 
auxiliary  apparatus 

l>e  connected  in  the  circuit.  It  will  be 
seen  that  lights  can  be  lit,  motors 
started,  homs  operated  and  bells  rung 
by  this  system  which  is  very  simple. 

An  elementary  wiring  diagram  is 
shown  which  will  give  the  reader  a 


New  Arc  Welding  Equipment 


THE  electric  arc  is  being  used  more 
and  more  for  purposes  of  welding. 
A  very  late  and  practical  development 
along  this  line  is  shown  in  the  illustra- 
tion. 

This  is  a  motor  generator  outfit  with 
absolutely  automatic  regulation.  The 


and  readily  portable  without  power. 

To  enable  the  operator  to  vary  the 
current  to  meet  his  requirements,  this 
arc  welder  is  provided  with  both  a  volt- 
age adjusting  rheostat  and  a  current- 
adjusting  switch.  The  latter  has  four 
points  giving,  with  slight  variations  of 


direct-current  generator  is  a  machine 
of  exclusive  design  and  is  capable  of 
delivering  a  current  strength  of  200 
amperes  at  the  voltage  required  for  arc 
welding.  This  equipment  is  intended 
for  the  use  of  a  single  operator  and  un- 
like the  old  outfits  does  not  need  several 
men  to  take  care  of  it  during  operation. 
A  switch  and  meter  panel,  a  motor  gen- 
erator, stabilizing  reactor,  electrode 
holder  and  face  shield  comprise  the  out- 
fit. The  entire  outfit  is  mounted  upon 
a  small  truck  of  rugged  construction 


voltage  and  current  desired,  from  SO  to 
200  amperes.  The  voltage  adjusting 
rheostat  enables  the  operator  to  vary 
the  open-circuit  voltage  from  35  to  65 
volts.  With  an  open-circuit  voltage  of 
40  the  approximate  currents  obtained 
with  the  different  settings  of  the  cur- 
rent adjusting  switch  are  65,  105,  150 
and  200  amperes.  The  machine  is 
equipped  with  well-built  commutators 
and  very  liberally  proportioned  wind- 
ings. The  machine,  although  very  com- 
plete, requires  but  little  space. 
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Models  Made  by^ 
Our  Readers 


SEVERAL  very  interesting  models 
made  by  the  readers  of  EVERYDAY 
Enginkkring  are  shown  on  this  page. 
The  little  donkey  type  of  engine  in  the 
upper  right  hand  corner  is  the  work  of 
Mr.  Carlin,  of  Pittsburgh,  Pa.  The 
single-cylinder  marine  engine  above  is 
the  handiwork  of  Mr.  F.  A.  Wardlaw, 
of  New  York  City.  The  splendid  lit- 
tle four-masted  bark  "Star  of  Scot- 
land" shown  is  the  work  of  Mr.  Edgar 
L.  Brown.  The  execution  of  this  model 
demanded  a  great  amount  of  time,  pa- 
tience and  labor  from  its  builder.  The 
"Reading"  loco,  at  the  lx>ttom  of  the 
page  was  made  by  one  of  our  Bloom- 
field,  N.  J.,  readers,  who  is  too  modest 
to  have  his  name  mentioned.  This  is 
one  of  the  best  model  locos,  that  has 
come  to  our  attention  in  some  time. 
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New  Things  for  the  Automobilist 


AVAST  number  of  devices  have 
been  invented  and  have  been 
marketed  with  a  view  of  sup- 
plementing the  regular  equipment  of  the 
automobile  or  providing  items  to  in- 
crease the  comfort  and  safety  of  motor- 
ing that  are  not  ordinarily  supplied  by 
the  car  manufacturers.  Many  of  these 
devices  have  real  merit,  but  an  equally 
large  number  have  no  real  reason  for 
being  and  are  of  doubtful  value.  An 
automobilist  who  loads  up  his  car  with 
all  kinds  of  junk  he  has  little  use  for  is 
making  a  mistake,  not  only  because  his 
money  has  not  been  expended  wisely, 
but  it  takes  gasoline  to  carry  the  added 
weight  along.  The  task  of  selecting  ac- 
cessories of  value  from  the  mass  of  such 


Quick  detachable  non-skid  chains 
which  are  made  in  various  sizes  suited 
for  both  trucks  and  passenger  cars  are 
shown  at  B.  This  is  a  simple  chain 
device  consisting  of  a  pair  of  cross- 
chains  attached  to  a  fastening  device 
that  attaches  to  the  wheel  spoke  as  in- 
dicated, permitting  quick  attachment 
and  removal. 

When  driving  in  rainy  or  snowy 
weather,  the  windshield  becomes  cov- 
ered with  moisture  or  ice  and  is  hard  to 
see  through.  The  cleaner  shown  at  C  is 
made  in  two  forms,  one  to  be  attached 
to  the  windshield  frame,  another  that  is 
installed  by  boring  a  hole  in  the  wind- 
shield glass  as  illustrated.  The  clean- 
ers are  made  of  chemically  treated  felt. 


Windshield  Cleaner 


Thermostatic  Water 
~3  E  Circulation  Regulator 


Oil  Measure 


Distilled  Water 
Bottle 


Valve  Spring 
Compreseor- 


Fig.  1 — Recently  developed  devices  for  the  automobilist 


material  on  the  market  is  a  difficult  one 
for  the  novice  motorist.  The  appli- 
ances shown  in  accompanying  illustra- 
tions are  of  late  development  and  should 
be  useful  to  motorists. 

There  is  one  annoying  point  in  con- 
nection with  changing  a  demountable 
rim,  and  that  is  the  liability  of  dropping 
the  lugs  into  the  mud  or  slush  when 
they  are  removed  from  the  bolts.  The 
swiveling  lug  as  shown  at  Fig.  1-A  is 
designed  so  it  can  be  easily  removed 
from  the  rim  retaining  bolt  and  swung 
down  out  of  the  way  without  any  dan- 
ger of  loss  because  it  is  securely  held  to 
the  wheel  felloe  by  a  retention  pin  and 
spring  in  the  manner  indicated. 


The  motor  thermostat  shown  in  sec- 
tion at  D  is  very  useful  in  these  days  of 
low-grade  fuel,  because  it  allows  the 
motor  to  "warm  up"  quickly  in  cold 
weather  by  regulating  the  circulation  of 
water  through  the  cylinder  block.  When 
the  motor  attains  its  efficient  operating 
temperature  promptly,  the  pistons  and 
rings  expand  to  their  proper  fit  and  the 
escape  of  raw  gasoline  past  the  pistons 
into  the  crank  case  where  it  will  dilute 
the  oil  is  minimized. 

One  of  the  important  points  in  con- 
nection with  the  care  of  the  storage  bat- 
tery is  the  periodical  replenishing  of 
the  water  evaporated  from  the  electro- 
lyte.   It  is  also  necessary  to  test  the 


specific  gravity  of  the  solution  from 
time  to  time  to  make  sure  the  battery 
is  properly  charged.  The  combination 
shown  at  E  is  very  useful,  as  it  consists 
of  a  jar  to  hold  distilled  water,  pro- 
vided with  a  cover  that  keeps  foreign 
matter  out  of  the  liquid  and  also  serves 
to  hold  the  hydrometer  syringe  that  is 
so  useful  in  testing  electrolyte  or  intro- 
ducing water  into  the  battery  cell  jars. 

Many  motorists  run  their  cars  with- 
out putting  the  dust  caps  on  the  tire 
valves  because  of  the  time  it  takes  to 
screw  the  cap  down  and  remove  it  when 
it  is  necessary  to  gain  access  to  the  valve 
for  inflating  the  tire.  This  practice  re- 
sults in  dust  working  into  the  valve  and 
causing  air  leakage  or  rusting  and  dam- 
age of  the  valve  parts.  The  quick  ac- 
tion dust  cap  shown  at  Fig.  1-F  is 
designed  to  offer  all  the  protection  af- 
fordedlby  the  threaded  style  and  offers 
the  added  advantage  of  quick  applica- 
tion and  removal.  To  install,  the  cap 
is  simply  pushed  down  over  the  valve 
stem  and  the  spring-actuated  /  pawls 
catch  in  the  thread  and  hold  the  cap  in 
place.  To  release,  the  spring  pawls  are 
^pressed  out  of  engagement  by  pushing 
in  their  exposed  ends  with  the  fingers 
and  the  cap  is  easily  lifted  off. 

A  new  valve  lifter,  which  is  shown  at 
G,  will  prove  useful  to  the  automobile 
mechanic  or  to  the  motorist  who  enjoys 
taking  care  of  his  own  car.  As  the  ends 
that  spread  apart  to  compress  the  valve 
spring  are  actuated  by  a  thread  and  in- 
clined plane  arrangement,  the  stiffest 
valve  spring  may  be  compressed  with 
ease  and  the  valve  spring  collar  reten- 
tion key  may  be  easily  removed  or  in- 
serted, as  the  case  may  be.  The  lifter 
will  keep  the  spring  compressed  as  long 
as  necessary  and  enables  the  operator  to 
use  both  hands  in  removing  the  valve. 

The  oil  filler  openings  of  automobile 
engines  are  not  always  located  in  ac- 
cessible places  and  it  is  often  difficult 
to  pour  the  oil  in  with  the  ordinary 
measure  or  funnel.  The  combined  fun- 
nel and  measure  shown  at  H  is  a  re- 
cently devised  accessory  that  is  equally 
valuable  to  the  car  owner  or  garage  pro- 
prietor.  The  spout  is  made  of  flexible 
tubing  and  the  delivery  opening  is  con- 
trolled by  a  valve  so  only  the  desired 
quantity  of  oil  may  be  supplied.  This 
valve  is  easily  controlled  by  a  lever 
close  to  the  handle  of  the  measure.  All 
the  oil  passing  out  of  the  measure  is 
screened  by  a  wire  gauze  baffle  plate 
through  which  it  must  pass.  With  the 
valve  closed,  the  measure  may  be  used 
in  the  ordinary  way  and  oil  poured  out 
of  the  top. 

Unless  a  storage  battery  is  kept  prop- 
erly charged  during  the  winter  season, 
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especially  if  a  car  is  operated  very  little 
owing  to  the  severity  of  our  northern 
climate,  there  is  apt  to  be  a  marked  de- 
crease in  battery  capacity  due  to  sul- 
phation  of  the  plates,  and  besides  the 
electrolyte  of  a  depleted  battery  is  apt 
to  freeze  if  the  car  is  kept  in  an  un- 
heated  garage.  The  rectifier  shown  at 
Fig.  2-A  is  the  product  of  a  large  pro- 
ducer of  electrical  appliances  and  per- 
mits the  motorist  who  has  only  alter- 
nating current  available  to  give  his 
storage  battery  a  "boosting"  or  condi- 
tioning charge  whenever  necessary  and 
thus  keep  the  battery  in. condition  even 
if  the  car  is  not  used  for  extended  |>e- 
riods. 


In      n  t 

•  6  ■ 

Rectifier  For 
Charging  Storage 
Batteries  From 
A,C  Current 


Fig.  2 — Useful  devices  for  the  garage 

The  extension-handle  jack  shown  at 
B  is  a  very  strong  appliance  intended 
for  garage  or  service  station  use  and  is 
a  quick-acting  jack  for  heavy  duty. 
The  operating  lever  or  handle  is  five 
feet  long  and  makes  it  easy  to  lift  heavy 
cars.  The  length  of  the  handle  makes 
it  possible  to  place  the  jack  under  the 
axles  or  other  hard-to-reach  places. 

The  storage  battery  cell  tester  shown 
at  C  is  a  device  that  consists  of  a  re- 
cording meter  and  a  special  nichrome 
wire  resistance  which  connects  the 
prods.  The  sharp  pointed  steel  prods 
establish  a  suitable  connection  with  the 
lead  cell  terminals  or  connection  bars, 
and  the  cell  voltage  is  indicated  on  the 
special  voltmeter. 

One  of  the  factors  that  promotes  tire 
depreciation  is  improper  adjustment  of 
the  front  wheels  and  their  alignment 
with  the  normal  path  of  car  travel.  A 
gage  that  makes  it  possible  to  line  up 
the  automobile  wheels  very  accurately 
and  secure  easy  steering  as  well  as 
lessening  tire  wear  is  shown  at  Fig. 
2-D,  which  also  outlines  the  method  of 
using  it. 


POWER  SAVED  BY 
DIFFERENTIAL 

SOME  figures  regarding  the  loss  of 
power  which  results  when  a  vehicle 
is  operated  with  its  two  driving  gears 
solidly  locked  together,  that  is,  without 
a  differential  gear,  were  given  in  a 
paper  by  C.  G.  Conradi,  read  before  the 
Institute  of  Mechanical  Engineers. 

Tests  were  made  with  a  %  ton  Elec- 
tromobile  truck.  The  vehicle  during 
the  tests  was  run  over  the  same  course 
by  the  same  driver,  and  under  the  same 
weather  conditions.  It  was  designed 
for  a  speed  of  15  m.  p.  h.,  and  weighed, 
complete  with  battery,  3,400  lbs.  The 
electrical  equipment  consisted  of  a  60- 
cell  A.  4  Edison  battery  supplying  cur- 
rent to  a  double  commutator  motor  and 
with  a  modified  series  parallel  system 
of  control.  The  chassis  was  arranged 
with  an  all-gear  drive,  the  motor  driv- 
ing the  live  axle  through  double  reduc- 
tions, double  helical  gear,  while  a  bevel 
differential  of  normal  type  was  fitted. 
The  differential  was  securely  locked 
when  required,  by  the  insertion  of  brass 
blocks  between  the  pinions  and  meshing 
with  the  same  movement  being  then 
possible.  The  current  consumed  was 
measured  by  a  Sangamo  ampere-hour 
meter,  and  showed  current  as  charged 
to  the  battery,  not  battery  output  as  is 
more  generally  the  case. 


cloth  to  apply  it  will  also  be  handy 
when  needed. 


A  NEW  CYLINDER  REBORER  . 

ANEW  cylinder  reboring  apparatus 
is  being  placed  on  the  market  and 
is  shown  in  accompanying  illustration. 
It  is  said  that  this  tool  will  bore  an 
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Hand-operated  cylinder  boring  tool 

absolutely  straight,  round  smooth  hole. 
The  reamer  used  with  this  tool  has  a 
wide  adjustment  and  is  said  to  run  true 
at  all  adjustments.  Another  advantage 
is  that  the  cutters  can  be  sharpened  by 
anyone  on  an  ordinary  grinder. 


Ampere 

Condition  of 

Ampere 

Hours 

Saving 

Differential 

Load 

Miles 

Hours 

per  mile 

per  cent. 

 Light 

18.1 

100 

5.52 

Free   

 Light 

18.1 

93 

5.13 

7 

 11  Cwt. 

18.1 

125 

6.90 

 11  Cwt. 

18.1 

110 

6.08 

12 

It  will  be  observed  from  the  tabu- 
lated results  that  both  light  and  loaded 
consumption  of  current  is  greater  when 
the  differential  is  out  of  action,  the  per- 
centage difference  increasing  with  in- 
crease of  load.  This  is  to  be  expected, 
as  with  increased  load  the  tires  will 
grip  the  road  better  and  more  power  be 
required  to  cause  one  wheel  to  slip  when 
traveling  on  a  curve. 


By  referring  to  the  illustration  it  will 
be  seen  that  the  fixture  which  guides 
and  feeds  the  reamer  uniformly  consists 
of  a  screw,  which  occupies  a  central 
position  in  the  cylinder,  and  is  clamped 
to  a  short  shaft  which  in  turn  is  secured 
in  two  crankshaft  bearings  and  suitable 
bushings  provided  to  fit  any  particular 
bearing.  The  reamer  can  be  turned  by 
hand  or  power  as  desired. 


SIMPLE  MIXTURE  INSURES 
CLEAR  VISION 

TO  maintain  a  clear  vision  through 
the  windshield  in  rainy  weather 
when  the  glass  usually  clouds  up  is 
vitally  important  to  the  safety  of  the 
motor  car  and  its  occupants.  A  variety 
of  rubber  wipers  that  scrape  off  the  ac- 
cumulated moisture  are  used  to  keep  the 
glass  clear  in  wet  weather,  but  many 
believe  that  the  old-fashioned  alcohol 
and  glycerine  solution,  which  is  carried 
in  a  small  bottle  and  rubbed  on  the 
glass  as  needed,  is  best.  If  the  bottle 
containing  the  mixture  is  wrapped  in  a 
cloth  and  stored  away  in  the  side  pocket 
it  will  always  be  ready  for  use  and  a 


USING  UP  OLD  COMMUTATOR 
WIRES 

WHEN  the  commutator  wires  of  a 
Ford  get  oily  at  the  lower  end  and 
are  electrically  leaky,  turn  them  bottom 
upward — that  is  to  say,  put  the  com- 
mutator terminals  on  to  the  low-tension 
binding-posts  on  dash,  and  the  upper 
(dash)  terminals  on  to  the  commutator 
binding-posts  (seeing,  of  course,  that 
you  do  not  shuffle  them).  There  is 
little  tendency  for  electricity  to  leak  at 
the  dash  end,  because  there  is  little 
metal  there  to  short-circuit  it  and  the 
wires  are  spread  further  apart,  whereas, 
at  the  commutator  end  there  is  metal 
everywhere. 
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The  Construction  of  a  Chanute  Glider 


PART  II. 

The  struts  are  of  next  importance. 
These  are  oval  or  of  streamline  form, 

I  in.  by  9/i6  in.  in  section  and  3  ft. 

II  in.  long.  Sixteen  are  required,  and 
they  should  all  be  of  carefully  picked 
stuff,  quite  straight  grained,  without 
knots  of  any  description.  For  attach- 
ing the  struts  to  the  planes,  I  have  de- 
cided, after  experience  with  several 
other  methods,  that  nothing  can  be 


By  Percy  Pierce 

Late  First  Lieutenant,  U.  S.  Air  Service 

wires,  but  in  the  majority  of  places  on 
the  glider  only  three  of  these  will  be 
required,  the  fourth  being  cut  off  with 
a  hack-saw  and  the  metal  filed  smooth. 
It  will  be  noted  that  the  socket  is  so 
designed  with  the  base  at  an  angle  to 
the  vertical  center  line  that  it  fits  on 
the  dipping  edges  or  camber  of  the 
plane;  thus  the  same  pattern  suffices 
for  the  sockets  at  both  top  and  bottom 
of  the  struts.  The  positions  of  the  lugs 
are  such  that  the  wires  make  a  direct 


the  manner  in  which  the  outrigger,  and 
the  additional  piece  running  parallel 
with  the  outriggers  and  bridging  across 
between  the  struts  to  help  carry  the 
bolsters,  are  lashed  to  the  struts.  The 
struts — that  is  to  say,  the  four  center 
ones — should  be  prepared  to  receive 
these  by  having  additional  pieces  of 
wood  glued  on  each  side  of  them;  these 
pieces  are  then  notched  to  a  depth  of 
about  \\  in.,  and  the  lashing,  which 
may  be  either  of  strong  fine  cord  or 


Fig.  7  —  Dimensioned 
drawings  showing  details 
of  cast  aluminum  strut 
socket  which  may  be  cast 
from  a  simple,  easily 
made  pattern.  The  car- 
riage bolt  by  which  the 
socket  is  attached  to  spar 
is  also  shown 


more  simple  or  conducive  to  sound  con- 
struction than  the  castr  aluminum  or 
aluminum  alloy  socket,  and  for  glider 
work  I  have  just  designed  a  socket 
which  requires  no  eyebolts  or  lugs  for 
bolting  down.  This  is  shown  in  Fig.  7, 
which  sketch  gives  detailed  measure- 
ments, while  Fig.  8  shows  the  socket 
in  perspective.  A  single  black  iron 
carriage  bolt  only  is  required  to  secure 
the  socket  to  the  spar,  which  bolt  passes 
through  a  hole  in  the  base,  the  head 
being  inside  underneath  the  strut.  The 
socket  is  prevented  from  turning  by 
the  tension  of  the  wires.  There  are 
four  lugs  provided  to  take  the  bracing 


pull  through  them  to  the  bolt. 

The  ailerons  or  flaps  are  shown  in 
plan  in  Fig.  9.  The  ribs  are  here  fig- 
ured as  though  they  were  of  equal 
thickness  from  back  to  front,  but  they 
may  very  well  taper  slightly  from  the 
main  spar  to  the  trailing  edge.  The 
pivots  on  which  the  flaps  hang  are  to 
be  of  No.  18  gauge  cold  rolled  steel 
and  are  shown  in  detail  in  Fig.  10. 

Bolster  and  Crossbar 

In  Fig.  11,1  have  shown  a  perspec- 
tive sketch  of  one  of  the  bolsters  and 
front  end  of  the  outrigger;  it  also  shows 


fine  tinned  iron  wire,  is  then  put  on. 

The  crossbar  in  front  should  also  be 
lashed  in  as  shown.  This  bar  must  be 
of  ash  or  birch,  in  order  that  an  easy 
steamed  bend  may  be  obtained.  I  ought 
to  mention  that,  if  tinned  wire  is  used 
for  binding,  it  is  "a  good  plan  to  pass 
the  soldering  iron  over  the  whole  of 
the  wire;  this  converts  the  lashing  into 
what  is  practically  a  jointless  metal 
band. 

The  bolsters  or  arm  nests  mav,  if 
the  pilot  is  not  very  keen  on  personal 
comfort,  take  the  form  of  a  plain  round 
piece  of  wood,  but  it  will  be  found  well 
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worth  the  trouble  to  pad  them  with 
millpuff  and  cover  with  strong  cloth, 
leather  or  any  other  suitable  material. 
A  section  of  the  bolster  and  outrigger 
are  shown  in  Fig.  12. 


into  the  top  hems  the  outriggers  are 
passed,  and  into  the  bottom  ones  the 
bent  wood  strips.  The  lacing  is  then 
done  tightly,  to  keep  the  cloth  in  place. 
The  cloth  should,  of  course,  be  turned 


sary  only  half  the  number  of  copper 
terminating  tubes  or  ferrels  that  would 
otherwise  be  required.  The  spokes  may 
be  used  just  as  they  are,  and  the  head 
with  the  turned  over  end  makes  quite 


Fig.  9 — Dimensioned  drawing  below  shows  the  details  of 
frame  for  aileron  flaps 


/ 

Fig.  10— Perspective  sketch  at  right  shows  how  easily  the 
bearings  for  the  aileron  flaps  are  made 


Tail  Plane  Construction 

The  tail  plane  can  next  be  made. 
As  it  is  clearly  shown  in  the  plan  view, 
Fig.  3,  no  special  sketch  is  needed. 
Ribs  measuring  l/2  in.  by  in.  will  be ' 
screwed  to  the  spars,  and  wired  at  the 
trailing  edge  in  the  same  way  as  the 
main  planes.  No  steaming  of  the  ribs 
will  be  required,  since  there  is  no  cam- 
ber, the  tail  being  quite  flat  and  acting 
only  as  a  stabilizer  to  steady  the  glider 
longitudinally  in  flight.  The  main 
spars  are  clamped  to  the  outriggers  with 
four  V-bolts,  as  shown  in  detail  in  Fig. 
13.  As  shown  in  the  perspective  view 
of  the  glider  (Fig.  2),  there  are  two 


over  and  stitched  along  the  front  and 
back  edges,  a  part  of  the  lacing  cord 
or  wire  being  also  sewn  in.  Three  or 
four  screws  with  countersunk  heads  are 
then  passed  through  the  skids  into  the 
bent  wood  strip.  A  sketch  of  the  short 
strut  which  requires  to  be  placed  in  the 
fork  of  the  outriggers  and  skids  is  given . 
in  Fig.  14.  The  drawing  shows  plates 
of  brass  of  about  No.  20  or  22  gauge 
secured  to  the  outrigger  by  wire  bind- 
ing; the  wire  may  well  be  soldered  to 
the  plates  as  additional  security  against 
slipping. 

Spokes  and  Nipples  for  Turnbitcklev 
With  the  object  of  lessening  the  cost 


a  simple  attachment  on  the  lugs  of  the 
aluminum  sockets.  A  steel  plate, 
shaped  as  shown  in  Fig.  IS,  is  needed 
for  each  brace  to  take  the  wire  and 
spoke  nipple.  To  stiffen  this  plate  and 
also  to  act  as  a  bearing  surface  when 
tightening  the  spoke — a  piece  of  No. 
20  gauge  brass  between  the  steel  and 
the  nipple  head  is  used. 

In  the  sketches,  Fig.  16,  I  have  en- 
deavored to  illustrate  the  method  of  at- 
taching the  spokes  to  the  outriggers,  at 
the  points  shown  in  the  side  elevation 
(Fig.  3).  The  binding  here  is  of  wire, 
and  soldered. 

With  regard  to  the  fabric  of  this  ma- 


I  GIMP  PINS 


Fig.  11 — The  bolster  support  to  go  under  the  arms  of  the  pilot  is   Fig.  12 — Cross  section  of  the  bolster  showing  padding  and  method  of 
well  padded  attachment 


vertical  directional  vanes  or  fins  under- 
neath the  tail  plane.  The  method  of 
securing  these  is  indicated  in  Fig.  3, 
namely  by  lacing  with  fine  cord  to  the 
outriggers  and  a  strip  of  bent  wood 
screwed  to  the  trailing  skids.  The 
fabric  is  carefully  cut  to  shape 
after  the  skids  are  bent,  and  a  deep 
hem  sewn  along  the  top  and  bottom; 


of  this  glider,  I  have  shown  no  turn- 
buckles  of  the  right  and  left-hand  screw 
type,  with  the  exception  of  those  two 
which  are  used  to  regulate  the  angle  of 
the  tail.  Instead,  I  suggest  the  use  of 
motorcycle  spokes  and  nipples.  This 
will  not  only  save  the  cost  of  the  barrel 
turn  buckles-,  but  will  also  render  neces- 


chine,  almost  any  light  cloth  is  suit- 
able, from  calico  to  oilcloth.  Proofed 
cloth,  such  as  oilcloth,  for  gliders,  espe- 
cially when  the  planes  are  single-sur- 
faced, is  not  at  all  necessary  and  a 
good  strong  unbleached  muslin  can  be 
obtained  at  less  than  a  quarter  a  yard, 
38  in.  wide,  weighing  somewhere  in 
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the  neighborhood  of  2  ozs.  to  the  square 
yard,  the  cloth  is  fastened  to  the  ribs 
with  waterproof  glue  (ordinary  glue 
containing  linseed  oil),  die  edges  where 
the  fabric  is  turned  over  the  entering 
edge  or  over  the  wire  at  the  trailing 
edge  being  cut  into  a  few  gores.  An 
overlap  of  about  two  inches  should  be 
allowed.  The  cloth  should  run  with 
the  warp  across  the  plane,  so  that  the 


The  pilot  takes  his  position  in  the  cen- 
ter of  the  machine,  supporting  its 
weight.  The  assistants  grasp  the  ends 
of  the  glider  to  steady  and  when  the 
signal  is  given  all  three  start  running 
downhill  in  the  face  of  the  breeze,  the 
pilot  keeping  the  glider  at  a  negative 
angle  as  much  as  possible  until  ready  to 
soar,  when  by  pulling  the  nose  of  the 
machine  up  a  bit,  he  will  soon  find  him- 


TECHNICAL  TERMINOLOGY— 

THE  old  engineer,  says  an  ex- 
change, had  become  tired  of  the 
deeply  technical  talk  he  heard  from  va- 
rious young  engineering  students  he 
met  at  his  club  who  liked  to  air  their 
newly  acquired  knowledge  to  their  non- 
technical friends.  One  evening  he 
began:  "This  morning  I  went  over  to 


TAIL  PLANE  SPAR 


Fig.  13— Details  of  the  clamps  used  to  attach  the  outrigger  to  the  Fig.  14— Details  of  attachment  of  the  strut  between  outrigger  and 
main  tail  spars  skid 


Fig.  IS— A  simple  improvised  tumbuckle  shown  above  made  of  a 
motorcycle  spoke 

Fig.  16 — Detail  at  right  shows  how  spoke  ends  are  wired  to  outriggers 


width  will  be  just  sufficient  to  stretch 
over  three  ribs  with,  at  the  ends,  an 
allowance  for  turning  over  on  to  the 
sides  of  the  ribs.  Glue  and  brads  will 
be  used  on  the  ribs  where  one  piece  of 
cloth  overlaps  another.  The  fabric  is, 
of  course,  applied  on  the  underside  of 
the  planes. 

The  normal  angle  of  incidence  of 
the  sustaining  surfaces  will  be  about  1 
in  8  or  7°,  so  that  the  tail  plane,  being 
non-lifting,  will  be  set  at  this  angle 
to  the  main  planes. 

How  to  Use  a  Glider 

The  art  of  using  a  glider  is  an  im- 
portant point  to  consider.  Two  meth- 
ods confront  us,  namely, — towed  and 
free  flight.  For  one  who  has  never 
flown  a  glider,  the  latter  is  by  far  the 
best  and  safest.  Locate  a  hill  with  a 
gradual  slope  of  about  1  in  8  and  with 
the  aid  of  two  assistants  you  can  readi- 
ly be  launched  into  the  air.  For  free 
flight  it  is  necessary  to  have,  a  wind  of 
from  10  to  15  miles  an  hour  blowing. 


self  dangling  in  the  air.  The  assistants 
should  release  the  glider  as  soon  as  they 
feel  it  tugging.  Towed  flight  is  car- 
ried out  in  about  the  same  manner,  ex- 
cept that  ropes  are  securely  tied  to  the 
lower,  front  sockets  next  to  the  end 
struts  and  by  these  ropes  two  or  three 
assistants  on  each,  tow  the  glides  in 
flight.  The  speed  or  pull  of  the  helpers 
in  this  case  merely  substitutes  for  the 
wind  in  free  flight.  An  automobile  or 
motor  boat  can  be  resorted  to  for  towed 
flight,  but  it  is  advisable  to  first  master 
free  and  hand-towed  flights  before  at- 
tempting something  of  greater  power. 

The  weight  of  the  glider,  which  I 
have  described,  should  come  out  at  be- 
tween 50  to  55  lbs.,  the  latter  figure 
being  the  maximum  permissible  for  a 
glider  of  this  size. 


By  using  two  megaphones,  one  at  each 
end  of  a  base  line  twelve  feet  long,  the  posi- 
tion of  an  aeroplane  can  be  located  within 
a  few  tenths  of  a  degree  by  the  sound  of  its 
exhaust. 


see  a  new  machine  we've  got  at  our 
place,  and  it's  astonishing  how  it 
works."  "And  how  does  it  work?" 
asked  one.  "Well,"  was  the  reply,  "by 
means  of  a  pedal  attachment  a  ful- 
crumed  lever  converts  a  vertical  recip- 
rocating motion  into  a  circular  move- 
ment. The  principal  part  of  the  ma- 
chine is  a  huge  disk  that  revolves  in  a 
vertical  plane.  Power  is  applied  through 
the  axis  of  the  disk,  and  work  is  done 
on  the  periphery,  and  the  hardest  steel 
by  mere  contact  may  be  reduced  to  any 
shape."  "What  is  this  wonderful  ma- 
chine?" was  asked.  "A  grindstone," 
was  the  reply.  This  brings  out  very 
well  the  weakness  of  most  technical 
writers,  the  effort  seems  to  be  to  make 
easy  things  hard  instead  of  the  most 
desired  end  to  attain,  that  of  making 
difficult  things  understandable. 


It  is  now  claimed  as  the  result  of  experi- 
ments that  cyanamide  has  a  toxic  effect  on 
corn;  it  does  not  decompose  into  urea  and 
so  gives  no  useful  nitrogen  to  plants. 
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The  Berliner  Gyrocopter 

A  Man  Carrying  Flying  Machine  Without  Wings  That  Works 


THE  gyrocopter  illustrated  here- 
with, Henry  A.  Berliner's  new 
adaptation  of  the  old  helicopter 
principle,  when  tilted  forward  will  fly 
horizontally,  the  tilting  being  accom- 
plished by  changing  the  center  of  lift- 
ing pressure.  The  weight  of  the  ma- 
chine is  given  as  620  pounds  and  the 
lifting  power  is  over  900  pounds.  The 
lifting  propellers  are  13  feet  in  diam- 
eter and  revolve  on  a  horizontal  plane. 
They  are  driven  by  an  80  H.P.  La 
Rhone  motor. 

It  is  believed  by  the 
inventor  that  this 
principle  could  be  ap- 
plied to  an  airplane 
and  enable  it  to  rise 
from  a  small  area  or 
descend  in  a  small 
field,  a  very  desirable 
feature.  The  propel- 
lers are  driven  by 
bevel  gears,  and  turn 
in  opposite  directions 
and  at  the  same 
speed.  The  driving 
gearing  is  housed  in  an 
oil-tight  casing  at  the 
bottom  of  the  vertical 
bearing  member  that 
serves  as  a  housing 
for  the  propeller 
shafts,  the  inner  one 
telescoping  into  the 
outer  one.  The  inner 
or  longer  shaft  drives 
the  upper  propeller, 
the  lower  propeller  is 
driven  by  the  outer 
and  shorter  one. 

The  fuel  and  oil 
tanks  are  disposed 
around  the  central 
mast,  which  also  car- 
ries a  rearwardly  ex- 
tending vane  member 
presumably  to  steer  the  machine  to  the 
right  and  left.  The  construction  of  the 
machine  is  very  simple,  and  not  only 
the  lifting  force  but  that  resulting  in 
forward  motion  is  derived  from  the 
large  propellers.  The  reason  the  pro- 
pellers turn  in  opposite  directions  is 
that  this  neutralizes  the  forces  tending 
to  rotate  the  machine  around  its  verti- 
cal axis,  as  would  be  the  case  if  both 
propellers  turned  in  the  same  direction. 

The  machine  illustrated  is  the  result 
of  years  of  development  by  the  father 
of  the  present  experimenter,  Mr.  Emile 
Berliner,  and  the  basic  principles  of 
this  class  of  aircraft  were  known  sev- 
eral decades  ago.  The  formerly  exist- 
ing lack  of  light  power  plants  retarded 
development  of  such  apparatus,  as 
more  thrust  is  required  for  flight  than 


is  needed  to  take  an  airplane  of  the 
same  weight  off  the  ground.  The 
photograph  of  the  machine  herewith  is 
a  particularly  interesting  one  because 
it  shows  the  wheels  and  rear  skids  clear 
of  the  ground  and  that  the  pilot  is 
seated  in  the  frame  so  the  machine  has 
lifted  his  weight  as  well  as  that  of  the 
machine.  The  efforts  of  two  assistants 
are  needed  to  hold  the  machine  down 
and  keep  it  from  screwing  its  way 
through  the  air. 

No  extended  flights  have  been  made 
to  date  with  this  type  of  aircraft  so 


Photograph  showing  the  Berliner  gyrocopter  lifting  Us  weight  and  that  of  the  pilot 
clear  of  the  ground  by  its  own  power 


veloped  in  the  future  that  will  provide 
safe  and  rapid  aerial  transportation, 
but  at  the  present  time  the  other  types 
of  aircraft  using  the  sustaining  power 
of  gas  or  the  litfing  effort  of  the  air 
under  inclined  aerofoils  fixed  to  a 
rapidly  moving  central  fuselage  are  the 
most  practical  for  aerial  navigation. 

Other  helicopter  types  have  been  de- 
vised, some  having  a  third  propeller 
for  imparting  horizontal  thrust  and  se- 
cure forward  motion  without  having  to 
tilt  the  apparatus  and  have  the  lifting 
screws  exert  an  angular  thrust  instead 
of  a  purely  vertical 
lifting  effort.  It  is 
recognized  by  its  in- 
ventor that  consider- 
able experimental 
work  will  be  required 
in  perfecting  the  ma- 
chine so  it  will  be 
readily  controllable. 
It  was  the  intention 
of  the  originator  of 
this  form  of  aircraft, 
Mr.  Emile  Berliner, 
to  try  his  experiments 
over  water  with  a  ma- 
chine equipped  with 
floats  and  fly  low  so 
even  If  the  engine  did 
stop  during  the  pre- 
liminary experiments, 
it  would  be  attended 
by  no  more  serious 
effects  than  ducking 
the  operator  and  wet- 
ting the  machine. 
While  considerable 
development  work  is 
yet  to  be  done,  this 
machine  offers  inter- 
esting possibilities  for 
the  future. 


the  efficiency  of  the  methods  of  con- 
trolling its  flights  can  only  be  conjec- 
tured. A  drawback  of  the  machine  as 
at  present  built  is  that  there  seems  to 
be  no  safety  devices  to  prevent  rapid 
descent  in  event  of  the  engine  stopping 
in  mid-air.  Some  adherents  of  this 
principle  have  "stated  that  in  such  an 
emergency,  the  large  propellers  will  act 
as  a  windmill  and  as  they  rotate,  they 
will  prevent  rapid  falling  of  the  appa- 
ratus. It  is  also  claimed  that  a  para- 
chute will  safeguard  the  aviator  in  such 
an  event. 

These  devices  are  yet  in  the  experi- 
mental stage,  but  considerable  progress 
has  been  made  in  the  practical  applica- 
tion of  theoretical  principles  that  have 
long  been  held  workable  by  experts. 
Multi-engine  helicopters  may  be  de- 


TO  REMOVE  GREASE  FROM 
MERCURY 

TO  cleanse  mercury,  first  put  a  ten 
per  cent  solution  of  nitric  acid  in  an 
iron  ladle,  and  then  the  mercury  to  be 
cleaned;  place  same  over  a  blacksmith's 
forge  until  the  nitric  acid  boils.  The 
dirt  will  then  rise  to  the  top,  and  leave 
the  mercury  perfectly  clean  in  the  bot- 
tom. Care  must  be  used  not  to  let  the 
mercury  boil,  as  the  fumes  are  very 
poisonous. 


The  formation  of  iron  ore  by  bacteria  has 
been  investigated  by  E.  C.  Harden  of  the 
U.  S.  Geological  Survey.  He  found  "iron 
bacteria"  actively  engaged  at  considerable 
depths  below  the  surface.  Laboratory  cul- 
tures were  successfully  made  for  investiga- 
tion. 
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A  MECHANICAL  COAL  TRIMMER 
The  hand-trimming  of  coal  in  loading  a 
ship  or  in  filling  her  coal-bunkers  is  at  once 
an  expensive  and  anything  but  a  sanitary 
operation.  The  work  is  done  shovelful  by 
shovelful,  by  a  large  gang  of  men  in  an 
atmosphere  charged  with  coal  dust.  The 
illustrations  show  an  apparatus  for  trim- 
ming by  power,  and  thereby  dispensing 
with  hand  labor.  The  machine  is  compara- 
tively simple  and  compact,  and  lends  itself 
to  the  present  system  of  coaling.  In  Fig.  1 
the  details  of  the  appliance  are  shown.  The 
coal  is  delivered  by  spout  or  any  other  type 
of  conveyor  to  the  hopper  A.  The  large 
drum  shown  in  section  is  some  thirty  inches 
in  length,  and  the  belt  is  27  inches,  wide. 
The  drum  is  grooved.  The  belt  travels  at 
high  speed,  varying  with  the  work  it  has 
to  do — 3,500  feet  a  minute  is  a  speed  adap- 
ted for  mixed  coal.    A  thirty  horse-power 


A  new  high-speed  steel,  with  vanadium 
and  molybdenum  instead  of  tungsten  is  re- 
ported as  having  given  excellent  results.  In- 
gots of  molybdenum  steel  are  liable  to  show 
cracks  and  tools  made  from  it  are  erratic 
in  behaviour.  The  use  of  vanadium  is  said 
to  overcome  these  troubles.  Another  steel 
containing  cobalt  and  chromium  is  reported 
as  holding  its  volume,  when  hardened,  so 
that  it  is  adapted  for  standard  taps  and 
dies.  Stainless  steel,  with  about  13  per  cent, 
of  chromium  has  been  hardened  from  a  tem- 
perature of  1740°  to  1830°  F.,  which  are 
very  high  hardening  temperatures.  The 
same  steel  has  to  be  drawn  at  a  low  tem- 
perature. Among  its  uses  it  proved  to  be 
very  good  for  the  exhaust  valves  of  aero- 
plane engines.   

There  has  been  much  difficulty  in  England 
in  bringing  the  manufacturers  to  work  to  a 
uniform  gauge  system.  The  English  manu- 


Australia  has  long  been  afflicted  with  a 
rabbit  plague.  Now  a  new  trouble  is  mak- 
ing itself  felt;  this  time  it  is  prickly  pear 
plague.  These  annoying  and  almost  useless 
plants  are  invading  vast  areas  of  country. 
To  kill  them,  various  forms  of  arsenical 
poison  are  employed  and  the  government 
in  Queensland  is  taking  a  part  in  the  work 
of  extermination.  It  costs  about  50  shillings 
an  acre  to  kill  the  plants,  so  it  is  of  poor 
economy  to  do  it  except  on  valuable  land. 
Potassium  compounds  can  be  made  by  the 
aid  of  the  ashes,  but  the  expense  of  trans- 
portation makes  this  process  of  little  value. 
The  ashes  are  10  per  cent,  of  the  weight  of 
the  dried  plants,  and  they  give  about  half 
their  weight  of  the  potassium  salt.  The 
plants  have  covered  22  million  acres  in 
Queensland,  and  are  spreading  over  an  area 
of  a  million  acres  annually.  Some  alcohol 
can  be  made  from  them,  but  in  small  per- 
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Figs.  1  and  2 — Diagrams  showing  operation  of  mechanical  coal  trimmer  for  coaling  ships 


electric  motor  does  the  driving.  The  speed 
is  varied  by  a  controller.  As  the  coal  falls 
into  the  space  between  the  belt  and  the  drum 
it  is  driven  through  at  high  speed,  and 
flies  out  at  the  other  side  to  any  desired 
distance,  and  can  be  directed  to  any  part 
of  the  bunkers.  The  relation  of  machine 
to  the  ship  is  shown  in  Fig.  2.  The'  coal 
is  shown  arriving  in  the  ordinary  way 
through  tubes.  As  it  falls  from  the  ends  of 
the  spouts,  instead  of  being  trimmed  back 
by  hand  to  the  remote  comers  of  the  bunk- 
ers, it  is  seized  between  drum  and  belt  and 
projected,  as  indicated,  clear  across  the 
bunkers  to  the  back  upper  corners,  so  as  to 
fill  them  in  the  most  complete  manner,  cer- 
tainly more  thoroughly  than  would  be  pos- 
sible with  shovel-trimming.  The  operator 
at  the  controller  regulates  the  speed  of  the 
motor  from  900  to  1,200  revolutions  per 
minute,  according  to  requirements. 


facturer  is  individualistic,  but  during  the 
war  limit  gauges  had  to  be  worked  up  to, 
and  it  seemed  as  if  the  old  system  had  been 
disposed  of,  but  it  is  said  that  it  is  reassert- 
ing itself,  and  some  factories,  it  is  said, 
never  did  reform  their  methods..  Just-  be- 
fore the  armistice,  10,000  inspection  gauges 
per  week  were  being  turned  out.  Limit 
gauges,  one  too  large  and  one  too  small, 
were  made  so  much  of  a  size  as  to  exact 
an  accuracy  many  times  that  employed  in 
the  standard  English  engineering  practice. 


centage  only;  it  has  proved  to  be  of  little 
use  for  paper-making;  attempts  to  use  it 
as  a  reserve  food  for  cattle  have  had  a 
measure  of  success. 


In  England  efforts  or  experiments  in  the 
use  of  compressed  gas  for  driving  automo- 
biles have  not  ceased  with  the  war.  It  is 
found  that  coal  gas  compressed  to  thirteen 
atmospheres  is  thirteen  times  as  bulky  as 
gasoline  of  the  same  propelling  value.  This 
feature  alone  is  held  to  limit  the  use  of  gas 
to  a  radius  of  action  of  only  ten  or  twelve 
miles. 


The  annual  report  of  the  Panama  Canal 
Sanitation  Department  shows  that  the  mos- 
quito is  not  so  completely  disposed  of  as 
had  been  believed.  The  insect  can  and  does 
go  further  afield  from  his  breeding  place 
than  was  formerly  believed.  He  travels  over 
a  mile,  which  implies  that  the  drainage  must 
be  more  extensive  than  was  formerly  be- 
lieved necessary.  The  sanitation  of  the 
Isthmus  is  not  so  perfect,  but  that  the  rec- 
ommendation is  made  that  the  staff  should 
be  away  for  two  months  every  year.  A 
curious  note  is  to  the  effect  that  it  is  im- 
portant to  keep  cattle  away  from  dwellings, 
because  their  deep  foot-prints  fill  with  water 
and  form  breeding  places  for  the  mosquito. 
It  is  definitely  known  that  the  mosquito  is 
the  disseminator  of  fevers. 


England  is  expressing  some  anxiety  about 
the  gasoline  supply.  The  consumption  is  in 
the  neighborhood  of  three  thousand  millions 
of  gallons  per  annum.  Potatoes  may  be 
made  a  source  of  alcohol,  as  a  gasoline  sub- 
stitute, but  the  yield  is  only  twenty  gallons 
per  ton.  The  mahua  tree  flowers  which 
grow  in  India  do  much  better,  giving  ninety 
gallons  per  ton  of  dried  flowers.  The  cost 
of  a  ton  of  the  flowers  is  put  at  thirty 
shillings  sterling.  Cheap  denaturing  is  a 
problem  not  yet  solved  in  Great  Britain. 
It  costs  about  six  pence  a  gallon.  There 
are  hopes  that  benzol  and  the  distillates 
from  shales  may  help  to  solve  the  problem. 
In  Norfolk,  England,  wells  are  evolving 
natural  gas,  and  hopes  are  entertained  that 
oil  may  yet  be  obtained  there. 


Froth  separation,  or  oil  separation,  long  in 
use  for  certain  ores  by  floating  them  in  a 
sort  of  oily  foam,  is  being  extended  to  other 
minerals,  and  is  being  developed  to  cover 
a  larger  range  of  minerals.  Its  applications 
promise  to  become  far  more  numerous  than 
hitherto  in  the  near  future. 
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THE  BI-JET  WATER  HOSE  NOZZLE 
The  cut  shows  a  new  hose-nozzle,  recently 
introduced  in  England,  to  be  used  for  wash- 
ing automobiles  and  other  purposes,  which 
gives  as  desired  a  strong  jet  of  water  or  a 
distributed  and  soft  stream.  The  jet  is 
formed  by  the  round  aperture  in  the  inner 
end  of  the  nozzle.   As  long  as  it  is  left  un- 


disturbed the  strong  jet,  once  started,  con- 
tinues. But  if  the  hand  is  placed  over  the 
larger  open  end  of  the  jet  for  an  instant  the 
effect  is  to  break  up  the  stream,  and,  on  re- 
moving the  hand  the  soft  and  distributed 
stream  continues  to  flow  indefinitely.  To  re- 
store the  strong  jet,  all  that  is  necessary  is 
to  give  the  nozzle  a  sweeping  transverse 
jerk.  The  nozzle  then  returns  to  its  old 
function  and  a  continuous  strong  defined 
jet  is  again  produced. 


As  a  lubricant  for  wood  the  use  of 
graphite,  nibbed  off  from  a  lead  pencil,  of 
talc  powder  or  of  paraffin  wav  from  a  can- 
dle, is  recommended  in  preference  to  the 
much  used  soap.  The  latter  sinks  into  the 
wood  and  is  therefore  not  permanent.  The 
above  recommendation  was  made  especially 
to  photographers  for  lubrication  of  shutters 
where  wooden  surfaces  come  in  contact. 


The  vibrations  of  a  reinforced  concrete 
chimney  in  Saganoski,  Japan,  have  been 
measured.  The  chimney  is  750  feet  high  and 
26  feet  3  inches  internal  diameter  at  the 
top.  In  a  50-mile  gale  it  vibrated  less  than 
one  inch;  in  a  78-mile  gale  the  vibrations 
had  a  range  of  7 2,2  inches.  It  is  calculated 
that  with  a  wind  velocity  of  110  miles  per 
hour,  the  vibrations  would  extend  to  15 
inches.  Such  winds  are  to  be  anticipated 
in  that  locality.  The  period  of  vibration 
was  practically  constant,  2.52  to  2.56  sec- 
onds. The  maximum  amplitude  of  vibra- 
tion was  curiously  enough  at  right  angles 
to  the  direction  of  the  wind. 


A  gas  well  in  California  recently  caught 
fire.  It  is  thought  that  the  friction  of  sand 
carried  up  with  the  rush  of  gas  heated  the 
upper  two  feet  of  the  pipe  red  hot  and 
effected  the  ignition.  Dynamite  and  streams 
of  carbon  tetrachloride  were  used  to  put  it 
out.  The  dynamite  proved  successful.  On 
the  explosion  taking  place,  a  deep  red  glow 
appeared,  followed  by  a  Clack  puff  and  the 
fire  was  out. 


A  recent  investigation  of  the  failure  of 
the  Ridgeway  storage  dam  in  Tasmania 
brought  out  the  interesting  fact  that  the 
sand  used  in  making  the  concrete  contained 
considerable  magnesia  and  that  this  ac- 
counted for  the  failure.  It  is  seldom  that 
it  occurs  to  an  engineer  to  have  sand  ana- 
lyzed, although  the  cement  may  be  sub- 
jected to  the  most  rigorous  requirements. 


In  West  Virginia  near  Fairmont  and 
Clarksburg  there  are  wells  which  reached 
a  depth  of  7,579  and  7,386  feet,  respectively. 
They  were  bored  to  reach  the  Clinton  sands 
for  oil.  At  Czuchow,  Germany,  there  is  a 
7,348-foot  well,  and  near  MacDonald,  Pa., 
there  is  one  7,248  feet  deep.  These  are  said 
to  be  the  deepest  wells  in  the  world.  The 
deepest  metal  mine  is  said  to  be  at  St.  John 
del  Ray,  Brazil.  It  is  6,326  feet  deep  and 
increases  1°  F.  in  temperature  for  each  120 
feet  of  depth.  Some  of  the  workings  are 
as  hot  as  110°  F.  It  is  a  gold  mine,  and  is 
80  years  old. 


A  rapid  and  approximate  analysis  of  au- 
to determine  the  percentage  of  carbon  di- 
oxide present  is  effected  by  drawing  it  at 
the  rate  of  two  litres  per  hour,  through  a 
solution  of  barium  hydrate  in  water.  It  is 
calculated  that  the  formation  of  a  precipi- 
tate in  two  minutes  will  indicate  the  pres- 
ence of  4  volumes  of  carbon  dioxide  to  1,000 
volumes  of  air.  If  twenty  minutes  are  re- 
quired to  show  a  precipitate  the  proportion 
is  only  5  parts  is  10,000  parts  of  air.  In- 
terpolation will  give  the  results  for  inter- 
mediate periods.  Carbon  monoxide  is  oxi- 
dized by  passing  the  efflent  from  the  above 
test  through  a  tube  electrically  heated,  the 
air  being  mixed  with  or  acted  on  by  iodic 
acid.  The  reaction  precipitates  iodine,  which 
may  be  determined  by  titration,  and  the  per- 
centage of  carbon  monoxide  calculated  there- 
from, As  a  check  the  air  after  this  treat- 
ment may  be  passed  through  baryta  water, 
just  as  before,  for  the  carbon  monoxide  has 
now  been  converted  into  carbon  dioxide. 
Silver  nitrate  solution  will  absorb  and  pre- 
cipitate sulphuretted  hydrogen  and  sulphur 
dioxide  is  absorbed  by  potassium  permanga- 
nate. The  two  last  named  impurities  can 
be  determined  in  the  two  solutions  by  the 
regular  methods. 


THE  AUTOSET  CLAMP 
A  clamp  or  dog  for  holding  work  on  the 
tables  of  drill-presses  and  other  machine 
tools  is  shown  in  the  cut.  Its  construction 
is  so  simple  that  a  description  is  hardly 
needed.  A  single  bolt  holds  it  down,  clamp- 
ing the  work  upon  the  bed  plate  of  any 
machine  tool  with  a  slotted  table.  The 


B 


distinguishing  feature  is  the  peculiar  shape, 
which  has  been  studied  out,  so  as  to  make 
the  clamp  self  adjusting.  The  semicircular 
grooves  receive  a  washer  with  a  semi-cylin- 
drical base,  and  through  this  washer  the 
holding-down  bolt  passes.  The  shape  of  the 
washer  fitting  the  groove  gives  the  feature 
of  self-adjusting.  The  general  contour  of 
'the  clamp  carries  out  this  feature  still  furth- 
er. The  holding-down  bolt  passes  through 
a  slot,  and  the  washer  can  be  bedded  in  any 
one  of  several  transverse  grooves.  The  bolt 
stays  vertical  in  all  conditions,  and  a  three- 
groove  clamp  will  hold  work  varying  from 
H  to  V/2  inches  in  thickness.  A  four-notch 
clamp  will  hold  work  up  to  2J4  inches  in 
thickness. 


A  step  in  the  direction  of  decimalization 
of  standards  is  a  bill  for  the  consideration  of 
the  British  Parliament,  Lord  Southwark's 
bill,  to  divide  the  sovereign  into  1,000  mills, 
instead  of  the  960  farthings  it  now  contains. 
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PROTECTING  FURNACE 
ELECTRODE 

In  an  interesting  paper  on  electric  steel 
furnaces,  by  Victor  Stobie,  what  would 
seem  a  minor  difficulty  with  electric  arc  fur- 
naces was  spoken  of.  The  trouble,  really  a 
very  serious  one,  is  the  difficulty  in  saving 
the  electrode  from  wasting  away  where  it 
passed  through  the  fop  arch  of  the  furnace. 


The  joint  there  cannot  be  a  tight  one  and 
the  carbon  electrode  burns  away  and  makes 
the  leakage  greater  than  ever.  The  cut 
shows  how  this  trouble  has  been  overcome. 
An  iron  tube,  24  inches  long,  surrounds  the 
electrode  resting  upon  a  water-cooled  bush- 
ing, and  is  considerably  larger  in  diameter. 
At  the  top  there  is  a  reasonably  tight  joint. 
As  the  part  of  the  electrode  which  passes 
through  this  joint  is  far  enough  from  the 
furnace  to  be  comparatively  cold,  it  does 
not  burn  away,  there  is  no  leakage  of  gases 
through  it,  and  there  is  no  trouble  in  keep- 
ing it  in  good  working  order.  When  as  in 
former  practice  the  joint  was  at  B,  there 
was  endless  trouble.  It  was  calculated  that 
75  per  cent  of  the  waste  of  electrodes  was 
due  to  burning  at  the  upper  ends.  The 
securing  of  a  tight  joint  and  the  coolness  of 
the  electrode  end  makes  the  use  of  water 
cooled  heavy  bronze  connections  unneces- 
sary, and  makes  the  top  of  the  furnaces  more 
accessible  to  the  workmen  on  account  of  the 
reduced  heat. 


The  area,  whose  drainage  is  generally  as- 
sumed to  be  effected  by  some  river,  is 
termed  the  river's  watershed.  Thus  the  Mis- 
sissippi is  accredited  with  an  enormous 
watershed  or  drainage  area,  in  extent  equal 
to  the  area  of  many  states.  Now  it  has 
been  calculated  that  the  water  flowing  in 
the  bed  of  the  Father  of  Waters  as  it  passes 
St.  Louis  is  only  equal  in  amount  to  the  rain 
which  falls  over  the  area  of  the  one  state 
of  Mississippi.  The  rest  of  the  rain  which 
falls  over  the  vast  watershed  disappears  by 
evaporation.  The  extent  of  the  influence 
of  evaporation  on  the  delivery  of  water 
from  or  by  open  conduits  is  taken  very  full 
cognizance  of  by  irrigation  engineers;  they 
use  open  channels  and  wooden  trough  con- 
duits in  their  work,  and  allow  a  large  loss 
for  evaporation.  Were  it  not  for  the  enor- 
mous evaporation  from  the  Great  Lakes  the 
volume  of  water  pouring  over  the  falls  of 
Niagara  would  be  incalculably  large.  Be- 
sides this  loss  there  is  also  the  evaporation 
in  the  land  areas  before  the  water  of  the 
rainfalls  reaches  the  lakes.  The  total  an- 
nual rainfall  of  the  United  States  has  been 
calculated  at  six  thousand  billion  tons. 


In  Derbyshire,  England,  the  government 
has  sunk  wells  in  the  neighborhood  of  4,000 
feet  deep  in  search  of  oil.  Success  is  thought 
quite  probable.  One  well  has  yielded  oil 
for  over  four  months. 
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New  French  Aviation  Engines 

Some  Unusual  Designs  Shown  at  the  Recent  French  Aero  Show 


A CAREFUL  examination  of  the 
engines  shown  at  the  Paris  Aero 
.  Show  shows  that  the  aviation 
engine  of  the  future  will  probably  be  of 
the  fixed  cylinder  water-cooled  type 
with  more  than  six  cylinders.  This 
does  not  imply  that  the  air-cooled  en- 
gine has  been  abandoned,  but,  as  power 
in  a  single  unit  is  rising,  the  advantage 
is  more  and  more  with 
the  water-cooled  type. 
Units  are  being  built  %_ 
with  600  to  1200  h.p.  | 
and  the  fixed  cylinder,  = 
water-cooled  type  only  § 
can  be  used  when  high  = 
power  engines  of  this  §f 
type  are  contemplated.  H 
There  is  a  revival  of  |l 
small  aviation  engines,  § 
developing  from  30  to  §j  j| 
60  h.p.,  all  of  the  air-  |j  ^ 
cooled  type,  some  hav-  s  ff1 
ing  only  two  cylinders  = 
placed  horizontally. 

The  trend  of  design  =  -rf 
is  discussed  by  the  for-  §§ 
eign  correspondent  of  s 
"Automotive  Indus-  |j 
tries"  in  a  lengthy  arti-  §| 
cle  from  which  the  fol-  s 
lowing  notes  have  been  § 


^iiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiii»iiiiui^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiJ^f; 


speed  engines.  Many  of  the  earlier  en- 
gines, too,  developed  trouble  with  re- 
ducing gears,  and  such  defects  could 
not  be  eliminated  owing  to  lack  of  time. 

Large  Lorraine  Engine 

The  largest  engine  in  the  show  was 
the  Lorraine-Dietrich  24-cylinder  W- 
type.    It  has  separately  forged  steel 


F.  I.  A.  T.  Radial  or  Star  Engine 
As  an  indication  of  the  tendency  in 
Europe,  the  F.  I.  A.  T.  has  been  built 
in  the  water-cooled  star  type  shown  at 
Fig.  2,  somewhat  like  the  Salmson  en- 
gine which  gave  such  a  good  account 
of  itself  during  the  war.  This  engine 
has  nine  cylinders,  measuring  130  by 
ISO  mm.  and  are  steel  forgings  with 
sheet  steel  welded-on 
«2  jackets,mounted  around 
=  a  circular  aluminum 
=  crankcase.  One  of  the 
=  features  of  this  engine 
j|      is  the  ingenious  man- 

5  ner  in  which  all  the  in- 

6  take  pipes  are  put  in- 
=§  side.  The  carburetor 
E  is  bolted  direct  to  the 
=  lowest  portion  of  the 
g  front  of  the  crankcase 
§§      and  delivers  its  mixture 

Igpgl'  =  to  a  distributing  cham- 
H  ber  cast  with  the  case. 
§j  The  intake  pipes  are 
||  steel  tubes  welded  in 
'=  position  when  the  cyl- 
=§  inders  are  built  up  and 
|  before  the  sheet  steel 
s  water  jacket  is  put  on. 
H  With  this  arrangement, 
=      the  intake  pipes  are  en- 
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Fig,  1 — the  Lorraine- 
Dklrkh  24  -  cylinder 
tngine  has  three  banks 
of  eight  cylinders. 
Fig.  2— The  new  F.  I. 
A.  T.  radial  or  star 
engine.  Fig.  i — The 
Peugeot  16  -  cylinder 
power  plant 
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taken.  Engines  with  geared  down  pro- 
pellers are  on  the  increase.  As  a  conse- 
quence, piston  speed  is  being  increased 
and  higher  efficiency  is  being  obtained. 
At  present,  piston  speed  is  not  high  com- 
pared with  automobile  racing  practice. 
The  most  advanced  aviation  engines  are 
limited  to  2500  r.p.m.,  giving  a  piston 
speed  of  a  little  more  than  40  ft.  per 
second  compared  with  70  ft.  for  racing 
practice.  During  the  war,  engineers 
were  not  encouraged  to  increase  engine 
speed,  most  of  those  in  authority  being 
prejudiced  against  and  afraid  of  high- 


cylinders  of  126  by  200  mm.,  with  a 
sheet  steel  water-  jacket  common  to  a 
pair  of  cylinders.  The  four  valves  are 
in  the  head,  but  are  operated  from  a 
crankcase  camshaft  and  push  rods. 
The  engine  is  of  a  direct  propeller  type 
and  is  shown  at  Fig.  1.  It  was  de- 
signed toward  the  end  of  the  war  for 
use  on  the  big  1919  bombers  which 
were  rendered  unnecessary  by  the  Ar- 
mistice, but  is  now  being  produced  for 
commercial  purposes. 


tirely  inside  the  water  space  and  the 
mixture  is  uniformly  heated  on  the 
whole  of  its  passage. 

New  Peugeot  Motor 

A  novel  Peugeot  design,  depicted  at 
Fig.  3,  is  an  entirely  different  type. 
Sixteen  cylinders,  in  four  groups  of 
four,  form  an  X  and  have  rods  con- 
necting up  to  a  four-row,  three-bearing 
crankshaft.  This  is  the  only  X  type 
engine  in  the  Show;  the  idea,  however, 
is  not  entirely  new,  having  been 
adopted  by  Gobron  and  others  in  the 
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early   days  of   aeronautical  science. 

In  this  construction,  the  cylinders  are 
steel  forgings,  each  group  of  four  being 
welded  to  a  base  plate,  and  a  sheet 
aluminum  water  jacket  fitted  round  the 
group.  The  heads,  which  are  cast  iron 
and  welded  in  position,  also  serve  to 
unite  the  four.  There  are 
four  valves  per  cylinder, 
slightly  inclined  in  the  head 
and  operated  by  an  enclosed 
overhead  crankshaft,  with  a 
single  rocker  arm  for  each 
pair  of  valves.  Cylinder 
dimensions  are  130  by  170 
mm.  and  the  power  devel- 
oped is  500  at  1400  r.p.m. 

This  engine  has  a  center 
crankshaft  ball  bearing  and 
plain  bearings  for  the  ends. 
The  tubular  connecting  rod 
consists  of  one  master  rod, 
mounted  direct  on  the 
crankpin  and  three  auxili- 
ary rods,  one  being  in  the 
prolongation  of  the  master, 
and  the  two  others  at  180 
deg.  to  it.  Camshaft  drive 
is  by  bevel  gearing  and  an 
enclosed  vertical  shaft  for 
each  group  of  four  cylin- 
ders. From  the  camshaft 
drive  gear  the  magnetos  are 
operated,  there  being  one 
for  each  group  of  four  cyl- 
inders. The  water  pump, 
mounted  immediately  below 
the  magnetos,  is  common  to 
the  entire  engine. 

Small  Clerget  Engine 

So  far  as  Continental 
makers  are  concerned,  there 
has  been  considerably  less 
development  in  air-cooled 
engines  than  in  the  water- 
cooled  variety.  Gnome, 
Clerget  and  Anzani  have 
remained  true  to  the  air 
variety  and  have  adopted 
improvements.  There  ap- 
pears to  be  a  demand  for 
small  engines  for  single 
seater  runabouts,  and  here, 
of  course,  the  air-cooled  en- 
gine is  supreme.  One  of 
the  smallest  is  a  twin-cyl- 
inder horizontal  built  by 
Clerget,  and  illustrated  at 
Fig.  4. 

The  cylinders,  which  are 
only  85  by  100  mm.,  are 
steel  forgings  with  ma- 
chined fins  and  valves  in 
the  head  operated  by  push- 
rods  and  rockers.  It  is 
stated  to  develop  16  h.p.  It 
has  roller  bearings  for  both 
the  crankshaft  and  the  con- 
necting rods,  aluminum  alloy  pistons, 
and  forced  lubrication.  The  weight  is 
only  48J4  lbs. 

Gnome  has  a  new  low-powered  ma- 


chine, the  Z-9,  rated  at  60  h.p.  with 
cylinders  of  84  by  106  mm.  The  valve 
in  the  piston  head  has  given  way  to  a 
mechanically  operated  valve  in  the  cyl- 
inder head.  The  internal  lock  ring 
holding  the  cylinders  to  the  crankcase 
is  replaced  by  studs  and  nuts.  The 


The  small  Clerget  air-cooled  engine  for  light  airplanes 


ternal  intake  pipes,  and  in  many  re- 
spects the  engine  resembles  the  La 
Rhone  more  than  it  does  the  Gnome, 
with  which  Aviation  enthusiasts  are 
familiar. 


Seja  is  an  Unusual  Design 

The  Seja,  while  a  rotary 
air-cooled  type,  has  distinc- 
tive features.  The  connecting 
rods  are  rigidly  connected  to 
the  aluminum  piston,  with- 
out the  use  of  a  wrist  pin. 
The  cylinders,  however,  can 
oscillate,  for  they  are  hung 
in  trunnions,  near  their 
head,  between  a  couple  of 
heavy  steel  rings  forming 
the  frame  work  of  the  en- 
gine. These  rings  or  hoops, 
have  a  hub,  connected  by 
spokes  to  the  former,  and  it 
is  in  the  hub  that  the  single- 
throw  crankshaft  is  carried. 
The  crankcase  is  open  and 
the  cylinder  barrels  are  cut 
short,  so  that  at  the  end  of 
the  stroke  the  greater  por- 
tion of  the  piston  skirts  is 
uncovered.  One  valve  is 
mounted  in  the  head  and  the 
other  is  placed  horizontally. 
Cylinder  dimensions  of  this 
engine  are  unusual,  being 
186  by  130  mm.  It  does 
not  appear  that  this  engine 
has  been  in  service.- 


fig.  5 — The  Seja  seven-cylinder  engine  is  an  unusual  design,  having 
oscillating  cylinders  supported  by  trunnions 


crankshaft  is  hollow,  but  this  is  used 
only  to  cool  the  internal  parts  of  the 
engine.  The  carburetor  delivers  its 
mixture  to  the  intake  valves  by  ex- 


INSPECT  WHEELS 
FREQUENTLY 

ON  all  cars  having  the 
rear  wheels  secured  to 
tapered  shafts,  and  most  of 
the  popular  cars  use  this 
construction,  care  should  be 
taken  that  the  hubs  are 
kept  seated  tightly  on  the 
taper  end  of  the  axle  by 
means  of  the  clamping  nuts. 
The  rear  hub  caps  should 
be  taken  off  and  the  lock 
nuts  screwed  up  as  much  as 
possible  without  injuring 
the  threads.  If  this  is  not 
done  the  hub  may  work  loose 
on  the  shaft  and  by  knock- 
ing against  the  key  will  cer- 
tainly spread  the  key- way 
in  a  comparatively  short 
time.  The  car  should  be 
jacked  up  when  the  wheels 
are  tested  because  a  wheel 
may  apparently  be  tight  if 
the  car  weight  rests  on  it 
,and  yet  be  loose  when  re- 
lieved of  its  load.  Wire 
wheels  are  usually  installed 
over  master  hubs  and  locked 
in  position  by  lock  nuts.  It 
is  good  practice  to  inspect  these  lock 
nuts  frequently  and  tighten  same.  If  a 
wheel  becomes  loose  on  the  inner  hub 
it  will  creak  and  wear  the  hub. 
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THE  JUNIOR 
EXPERIMENTER 


A  Small  High -Frequency  Alternator 

By  Joseph  Jordon 


THE  little  machine  illustrated  in 
the  photograph  is  easily  made 
and  many  very  interesting  ex- 
periments can  be  performed  by  its  use. 
All  that  is  needed  for  its  construction 
is  a  small  battery  motor,  an  old  gear 
wheel  and  a  pair  of  magnets.  The 
motor  can  generally  be  found  about  the 


but  the  builder  should  try  to  obtain  one 
between  the  diameters  of  2)/i  and  3 
inches.  A  small  battery  motor  will  not 
drive  one  beyond  this  diameter  with 
sufficient  speed.  Of  course,  if  a  larger 
and  more  powerful  motor  is  used  for 
this  purpose  a  larger  gear  can  be  em- 
ployed.    If  the  gear  is  hardened  it 


The  finished  high-frequency  alternator 


junior  experimenter's  laboratory  and 
the  gear  wheel  can  be  obtained  for  the 
asking  at  some  local  garage.  The  mag- 
nets can  be  wound  at  home,  although 
tho.se  shown  on  the  machine  are  sold 
at  all  large  electrical  supply  houses. 

The  gear  wheel  is  mounted  upon  the 
shaft  of  the  motor.  If  the  hole  in  the 
center  of  the  wheel  is  too  large  it  can 
be  plugged  up  with  a  piece  of  soft 
brass  and  drilled  out  again  so  that  it 
will  fit  upon  the  shaft  of  the  motor. 
It  can  be  made  a  tight  fit  or  it  can  lie 
held  to  the  shaft  of  the  motor  with  a 
small  set  screw.  Although  the  builder 
should  try  to  make  the  gear  run  as 
"truely  as  possible  on  the  shaft  just  as 
a  matter  of  neatness  and  good  work- 
manship this  is  not  necessary  to  the 
working  of  the  device.  The  size  of  the 
gear  wheel  is  not  of  great  importance, 


should  be  heated  to  redness  and  allowed 
to  cool  slowly.  This  process  will  an- 
neal it  and  make  it  more  efficient  for 
the  use  to  which  it  is  to  be  put. 

The  gear  wheel  or  rotor  of  the  high- 
frequency  alternator  should  be  mounted 
on  the  motor  shaft  so  that  it  revolves 
over  the  two  magnets  which  are  mounted 
on  the  motor  base.  It  should  be  so 
mounted  that  its  teeth  will  come  as 
closely  to  the  poles  of  the  magnets  as 
possible  without  touching  them  when 
it  is  revolved  at  high  speed. 

The  connections  for  the  generator  are 
shown  in  the  sketch.  When  the  gear 
wheel  on  the  shaft  of  the  motor  is  re- 
volved each  one  of  the  teeth  on  it  will 
act  as  a  pole  and  these  poles  will  be 
alternately  arranged — one  North  and 
the  following  one  will  be  South.  The 
one  maenet  of  the  generator  is  con- 


nected to  a  direct  source  of  current  such 
as  a  few  dry  cells.  This  sets  up  a  uni- 
form magnetic  field  and  the  rotating 
wheel  sets  an  alternating  current  in  the 
opposite  magnet.  This  alternating  cur- 
rent field  will  be  indicated  in  a  tele- 
phone receiver  by  a  hum  which  will 
vary  in  frequency  with  the  speed  of 
the  motor.  If  a  rheostat  is  used  in 
connection  with  the  motor  practically 
any  frequency  can  be  obtained.  The 
frequency  of  the  current  produced  will 
depend  entirely  upon  the  number  of 
teeth  in  the  gear  wheel  and  the  speed 
of  the  wheel.  The  intensity  of  the 
current  will  depend  upon  the  winding. 
The  winding  of  the  magnets  should  be 
done  with  very  fine  wire.  No.  28  sin- 
gle cotton  covered  will  be  found  most 
suitable.  This  will  produce  just  about 
the  right  E.M.F.  in  the  second  circuit 
which  contains  the  'phones.  The  cur- 
rent strength  will  be  very  small. 

This  little  machine  is  an  inexpensive 
experimental  device  with  which  many 


The  diagram  of  connections 
for  the  alternator 


very  entertaining  experiments  can  be 
conducted.  Aside  from  this  it  can  also 
be  used  for  a  very  practical  purpose  in 
connection  with  a  wireless  telegraph 
outfit.  In  this  work  it  can  be  used  to 
replace  the  conventional  buzzer  test 
with  which  the  detector  is  brought  to  a 
(Continued  on  page  90) 
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A  Few  Facts  About  Patents 

An  Explanation  of  Some  of  the  Fundamentals  of  the  Patent  Law 


THE  patent  system  is  the  out- 
growth of  a  very  odious  system  of 
monopolies  which  were  originally 
granted  by  the  English  Crown  in  the 
form  of  an  open  letter,  from  which 
comes  our  expression  "Letters  Patent". 
This  was  an  open  letter  under  the  seal 
of  the  Crown,  conferring  the  exclusive 
right  to  practice  some  business  in  the 
Realm.  These  monopolies  became  par- 
ticularly objectionable  during  the  reign 
of  Queen  Elizabeth,  and  not  long  after 
her  reign  they  were  abolished.  A  statute 
of  James  I  contained  a  provision 
against  monopolies  being  granted  ex- 
cepting to  those  who  introduced  new 
manufactures  into  the  Realm,  and  this 
theory  still  survives  in  England  in  the 
patent  of  importation,  or  "communi- 
cation". 

•  In  this  country  the  patent  law  is 
based  on  a  clause  of  the  Constitution 
of  the  United  States  which  gives  Con- 
gress the  right  to  grant  to  inventors, 
for  limited  periods  of  time,  the  ex- 
clusive right  to  enjoy  the  fruits  of  their 
inventions.    A  patent,  therefore,  is  a 
Federal  thing,  that  is,  a  thing  of  the 
Federal  Government  and  not  of  the 
States.    It  is  a  grant  of  the  exclusive 
right  to  make,  use,  and  sell  a  certain 
invention  for  a  certain  period  of  time. 
An  infringement  consists  in  the  mak- 
ing, using,  or  selling  of  the  thing  con- 
cerning which  the  grant  was  made,  by 
some  other  person  without  authority. 
Patents  are  granted  by  the  Government 
of  the  United  States,  under  the  seal  of 
the  Patent  Office,  and,  of  course,  in 
accordance  with  the  Statutes  of  the 
United  States,  and  the  Patent  Law  is  a 
Statute  Law.    A  patent  is  a  creature 
of  these  statutes,  and  can  only  be  con- 
sidered with  reference  to  them. 

In  this  country  an  ordinary  patent 
runs  from  seventeen  years  from  the  date 
of  issue,  not  from  the  date  of  filing  the 
application. 

The  following  paragraph  is  Section 
4886  of  the  Revised  Statutes  of  the 
United  States,  as  now  amended.  It  is 
the  fundamental  basis  of  our  patent 
law,  and  is  worthy  of  careful  reading, 
as  every  word  means  something. 

"Any  person  who  has  invented  or 
discovered  any  new  useful  art,  machine, 
manufacture,  or  composition  of  matter, 
or  any  new  and  useful  improvements 
thereof,  not  known  or  used  by  others 
in  this  country,  before  his  invention  or 
discovery  thereof,  and  not  patented  or 
described  in  any  printed  publication  in 
this  or  any  foreign  country,  before  his 
invention  or  discovery  thereof,  or  more 
than  two  years  prior  to  his  application, 
and  not  in  public  use  or  on  sale  in  this 
country  for  more  than  two  years  prior 


to  his  application,  unless  the  same  is 
proved  to  have  been  abandoned,  may, 
upon  payment  of  the  fees  required  by 
law,  and  other  due  proceeding  had,  ob- 
tain a  patent  therefor." 

Considering  the  separate  phrases,  we 
have,  first — "Any  person  who  has  in- 
vented or  discovered."  This  means 
that  the  application  must  be  made  by 
the  inventor;  no  one  else  can  make  it; 
otherwise  it  is  void.  If  two  persons 
jointly  invent,  and  one  files  a  sole  ap- 
plication, or  if  two  file  a  joint  appli- 
cation, on  an  invention  made  by  one 
of  them,  no  valid  patent  can  issue  on 
that  application.  So  the  person  who 
furnishes  the  money,  or  a  mere  assignee, 
cannot  make  the  application — it  must 
be  made  by  the  inventor. 

Next  in  the  statute  are  the  words: 
"Any  new  and  useful".  Of  course  a 
thing  must  be  new,  for  this  is  the 
fundamental  idea  of  a  patent. 

If  a  thing  is  not  "useful",  no  patent 
should  be  granted,  but  on  the  other 
hand,  a  small  degree  of  utility  will  sup- 
port a  patent.  If  a  thing  is  really 
harmful,  the  patent  is  void.  For  ex- 
ample, a  device  for  perpetrating  fraud 
on  the  public  would  be  void. 

There  was  a  case  in  Connecticut  of  a 
patent  on  a  process  for  producing 
tobacco  in  imitation  of  certain  high- 
grade  Cuban  tobacco.  It  was  found  at 
one  time,  that  in  a  certain  district  in 
Cuba  there  was  a  parasite  or  fly  which 
by  biting  the  leaves  of  the  tobacco 
plant  caused  little  white  spots  to  ap- 
pear, and  the  public  got  into  the  habit 
of  looking  for  these  spots  and  recogniz- 
ing them  as  the  mark  of  the  tobacco  of 
this  particular  district.  This  man  in 
Connecticut  conceived  the  idea  of  going 
out  in  his  tobacco  fields  and  spraying 
a  certain  solution  on  the  leaves,  and 
thus  reproducing  these  white  spots.  He 
got  a  patent  on  this,  though  with  con- 
siderable difficulty,  as  the  Patent  Office 
held  that  it  was  a  fradulent  thing. 

He  stated,  however,  that  this  inven- 
tion made  the  cigars  more  free-burning, 
and  on  that  ground  a  patent  was 
granted.  He  prospered  in  this  business 
for  some  time,  until  some  other  man 
decided  that  he  would  try  it  also.  This 
brought  up  litigation,  and  the  judge 
without  hesitation  held  the  patent  in- 
valid, resting  his  decision  on  the 
grounds  of  lack  of  utility.  He  said 
that  there  was  no  proof  that  the  cigars 
really  were  more  free-burning,  though 
he  seemed  inclined  to  rest  his  decision 
on  the  broader  ground  of  the  essentially 
fraudulent  nature  of  the  business. 

What  constitutes  novelty?  "Not 
known  or  used  by  others  in  this  country 
before  his  invention  or  discovery."  If 


used  in  a  foreign  country,  it  does  not 
affect  an  American  patent,  unless  it  can 
be  shown  that  it  is  an  idea  brought 
home  by  the  inventor,  in  which  case  the 
patent  is  void.  If  a  man  goes  abroad 
and  seeing  something  over  there  that 
seems  to  him  meritorious,  comes  home 
and  patents  it,  obviously  he  has  not 
invented  it.  If,  however,  a  man  in  this 
country  invents  a  thing  in  good  faith, 
the  fact  that  it  was  used  abroad  is  no 
bar  to  the  patent,  provided  the  thing 
was  not  "patented  or  described  in  any 
printed  publication  in  this  or  any 
foreign  country  before  his  invention  or 
discovery  thereof."  This  relates  to  the 
date  of  his  invention  and  not  to  the 
date  of  his  patent.  To  grant  to  a  man 
a  patent  on  a  thing  that  has  been 
described  in  a  printed  publication  be- 
fore his  discovery  of  it  would  be  bad 
practice,  because  he  might  have  read 
that  publication,  and  in  any  event  it 
would  not  be  new,  for  the  world  would 
be  in  possession  of  the  invention.  But 
if  he  had  invented  it  in  good  faith  be- 
fore this  publication  was  issued,  he 
could  file  his  application  in  this  coun- 
try within  two  years  of  that  publication ; 
otherwise  it  would  be  void. 

Referring  again  to  the  statute  we  find 
the  phrase:  "Not  in  public  use  or  on 
sale  in  this  country  for  more  than  two 
years  prior  to  his  application."  This 
means  that  a  man  cannot  make  an  in- 
vention and  allow  his  device  to  go  into 
use  or  to  be  sold  to  the  public  for  an 
indefinite  period,  and  then  obtain  a 
patent;  he  must  file  his  application 
within  two  years  from  the  time  such 
public  use  begins.  The  question  is, 
what  constitutes  public  use,  and  this 
question  is  a  very  difficult  one. 

For  example,  in  the  case  where  a 
pavement  has  been  laid  for  six  years  on 
a  toll  road  near  Boston,  it  was  held  not 
to  be  in  public  use.  The  reason  for 
this  decision  was  that  the  pavement  was 
held  to  be  experimental,  having  been 
put  down  to  determine  whether  it  was 
serviceable.  It  was  placed  in  front  of 
a  toll-gate,  where  the  horses  had  to 
stop  and  start,  and  where  the  work  on 
the  pavement  was  the  heaviest.  Every 
few  days  the  inventor  would  examine 
the  pavement,  would  discuss  it  with  the 
men,  and  find  out  every  detail  regard- 
ing it.  He  was  held  to  have  been  ex- 
perimenting, but  that  was  an  extreme 
case. 

When  a  man  has  finished  with  bis 
invention  when  he  is  satisfied  the  thing 
is  good,  although  capable  of  further 
improvements,  then  the  use  becomes 
public  use  under  the  statutes.  Ordi- 
narily, when  he  begins  to  derive  profit, 
it  constitutes  public  use. 
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How  to  Make  a  Small  Propeller 

By  Paul  F.  Wilber 


TO  make  an  air  propelled  ice  boat, 
wind  wagon,  canoe,  or  possibly 
a  light  aeroplane  to  fly  with  a 
motorcycle  engine;  it  will  be  almost 
necessary  to  make  your  own  propeller. 
It  will  take  a  very  small  amount  of 
wood,  but  some  time  and  patience.  If 
you  are  successful  the  first  time,  you 
will  feel  well  paid  for  your  work. 

There  is  very  much  experimenting 
going  on  with  propellers  today,  and  for 


Racing  Types 
Chauviere         Right and  Lrft for  Normal* 
Twin  Saw  Machine 


Forms  of  model  propellers 

an  engineer  to  design  a  propeller,  figure 
the  different  stresses,  and  estimate  what 
it  will  do  when  completed,  he  will  have 
to  use  as  many  different  formulae  and 
mathematical  rules  that  would  fill  a 
real  large  text  book. 

In  designing  this  propeller  we  will 
use  a  lot  of  guess  work,  just  plain  every 
day  figures,  and  some  good  common 
sense.   For  an  example,  we  will  take  a 


propeller  seven  feet  in  diameter,  six 
feet  pitch,  a  blade  eight  inches  wide, 
and  a  hub  four  and  three-eighths  inches 
thick.  After  studying  this  closely  you 
should  be  able  to  design  a  propeller 
with  whatever  dimensions  you  would 
think  best  for  your  needs,  and  no  doubt 
it  will  work  as  good  as  any  propeller 
you  would  purchase. 

Small  propellers  can  be  made  of 
white  pine  or  spruce,  but  for  a  motor  of 
fifty  horsepower  or  more,  it  should  be 
of  some  heavier  wood,  as  mahogany, 
walnut,  ash  or  gum.  We  will  use 
spruce;  five  boards  seven  feet  long, 
eight  inches  wide,  and  three-fourths  of 
an  inch  thick. 

If  you  have  no  clamps,  Fig.  5  shows 
how  to  make  seven  clamps  that  will  an- 
swer the  purpose  very  well.  All  you 
need  is  fourteen  pieces  of  some  hard 
wood,  twelve  inches  long,  four  inches 
wide  and  two  inches  thick.  Bore  holes 
for  half  inch  bolts  one  inch  from  the 
end.  Also  fourteen  carriage  bolts  eight 
and  one  half  inches  long  and  a  good 
wrench  to  draw  them  down. 

The  propeller  should  be  glued  up  in 
a  warm  room  with  hot  glue  and  the 
clamps  screwed  down  until  the  glue 
comes  out  between  all  the  layers  of 
wood. 

After  it  is  glued  up  as  in  Fig.  1, 
lay  out  the  shape  as  in  Fig.  2.  This 
will  be  called  the  face  side  of  the  pro- 
peller. The  hub  is  five  inches  in  di- 
ameter. Square  a  line  through  the  cen- 
ter, down  the  side,  and  across  the  back, 
to  get  a  center  on  the  edge.  Draw  the 
line  L  through  the  center.  The  lines 
E  come  to  the  edge  of  the  hub.  The 


radius  H  and  I  to  be  what  ever  looks 
good  to  the  eye.  After  sawing  this  out 
on  the  band  saw,  you  have  a  block  as 
in  Fig.  3. 

Now  we  will  explain  the  pitch  and 
how  it  is  figured  that  anyone  with  a 
small  knowledge  of  arithmetic  can  ar- 
rive at  intelligent  conclusions. 

The  pitch  of  a  propeller  is  the  num- 
ber of  feet  or  inches  it  moves  ahead  in 
one  revolution  without  any  slip.  In 


Chauviere 


Blanks  for  small  model  propellers 

other  words,  the  blades  of  a  propeller, 
with  a  pitch  of  six  feet,  are  placed  on 
such  an  angle  as  to  screw  it  through 
the  air  six  feet  in  one  revolution,  pro- 
viding it  was  revolving  in  a  solid 
medium,  but  as  air  is  yielding  there 
will  be  slip.  A  propeller  is  not  effi- 
cient unles  there  is  a  slip.  Too  much 
slip  and  a  propeller  would  be  inefficient 
and  also  too  little  slip  and  it  would 
also  be  inefficient.    Some  air  must  be 


Face  Side 


Fig.  2 


Fig.4 


Diagrams  showing  steps  in  constructing  small  air  screw  described  in  accompanying  article 
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piled  up  back  of  the  propeller  to  pro- 
duce a  reaction  on  the  volume  of  air 
driven  back.  A  slip  of  ten  to  twenty  per 
cent  is  most  efficient,  although  some 
propellers  are  very  efficient  at  twenty- 
five  per  cent.  Anything  over  this  would 
be  very  poor.    Therefore,  an  efficient 


your  pitch  according  to  the  speed  of 
your  motor  and  the  speed  you  expect 
to  make  with  your  machine.  A  simple 
formula  in  plain  figures  to  find  the 
pitch  follows: 

The  diameter  in  inches,  times  3.1416, 
divided  by  the  width  of  the  blade  in 


two  hundred  and  sixty-four  inches. 
Divide  by  eight  (the  width  of  the  blade 
in  inches),  which  will  give  thirty-three. 
The  pitch  in  inches  is  severity-two, 
divided  by  thirty-three,  is  two  and 
three-sixteenths.  The  angle  of  the 
blade  in  inches,  or  the  difference  be- 
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Radius  Lints 
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Method  of  Checking  Pitch  of  Blades 


Diagrams  explaining  actual  and  theoretical  pitch  oj  propellers,  also  showing  blade 


propeller  should  have  a  slip  of  not  more 
than  twenty-five  per  cent. 

The  efficiency  of  a  propeller  begins 
to  fall  off  at  about  fifteen  hundred 
revolutions  per  minute,  some  at  a  lower 
speed  than  this;  about  twelve  or  thir- 
teen hundred  revolutions.  Most  aerial 
propellers  run  at  about  fourteen  hun- 
dred revolutions.    You  should  judge 


inches,  times  the  angle  of  the  blade  in 
inches.  This  gives  the  pitch  of  the 
propeller  in  inches,  but  the  next  step  in 
making  the  propeller  is  to  find  the 
angle  of  the  blade  in  inches.  The  pitch 
in  our  case  is  six  feet. 

First  multiply  the  diameter  in 
inches,  which  is  eighty-four,  by  3.1416 
to  get  the  circumference,  which  will  be 


sections  and  layout  of  checking  table 

tween  the  leaving  edge  of  the  propeller, 
which  is  the  line  L,  and  the  entering 
edge,  which  is  the  line  K.  Measure 
two  and  three-sixteenths  inches  down 
from  the  face  side  of  the  block,  as  in 
Figure  3,  which  will  be  one  of  the 
points  for  the  line  K,  and  the  entering 
edge  of  the  propeller  when  finished. 
A  propeller  should  have  the  same 


The  illustration  at  the 
ight  depicts  the  method 
of  weighing  and  bal- 
ancing the  small  pro- 
pellers used  for  models. 
The  use  of  a  jig  saw  in 
cutting  out  laminated 
blanks  is  shown  below 


After  model  propeller 
blanks  are  roughed  out 
they  are  worked  down 
to  approximate  size  and 
blade  form  with  a  draw 
knife  and  are  finished 
on  a  small  sanding 
wheel  before  varnish  is 
applied 
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pitch  near  the  hub  as  at  the  end  of  the 
blade,  but  as  it  does  not  move  as  fast 
at  this  point  as  at  the  end,  the  angle  of 
the  blade  will  have  to  be  greater,  so 
we  will  go  through  the  same  formula  as 
we  used  to  find  the  blade  angle  at  the 
end  of  the  blade  to  find  the  blade  angle 
one  foot  from  the  hub,  making  the 
other  point  for  the  line  K. 


Template-  

Blank    After  Notching 


Cutting     Blade   To  Size 


Both    Blades     Roughed  Out 


doping  or  Varnishing  Blade 
After  it  is  Smoothed  Down 


Diagram  showing  steps  in  working  down 
small  model  propeller  blank  to  finished  prod- 
uct with  ordinary  knife 

One  foot  from  the  center  of  the  hub 
will  be  circumference  of  two  feet,  or 
twenty-four  inches,  times  3.1416  will 
be  seventy-five  and  one-half  inches, 
divided  by  the  width  of  the  blade  at 
this  point,  which  is  four  inches, 
=  nineteen.    The  pitch   ( seventy-two 


inches)  divided  by  nineteen  =  three 
and  three-fourths  inches.  The  angle  of 
the  blade  in  inches  at  this  point. 

Measure  down  the  face  side  one  foot 
from  the  hub  three  and  three- fourths 


The  entering  edge  should  be  round- 
ing, about  one-quarter  of  an  inch,  but 
the  leaving  edge  should  taper  to  almost 
nothing.  In  shaping  the.  hub,  use  the 
eye  entirely.   It  will  be  very  easy,  as  it 


In  making  large  airplane  propellers  skilled  workmen  work  them  the  laminated  blanks  down 

with  plant  and  chisel 


inches,  making  the  other  point  for  the 
line  K.  By  laying  a  straight  edge  on 
the  two  points  and  drawing  a  line,  will 
give  the  pitch  line  or  the  line  to  cut  to. 
Now  cut  the  face  side  down,  cutting 
from  the  line  L  to  the  line  K  with  a 
draw  knife,  gouge,  or  paring  chisel. 
When  nearly  to  size  use  a  spoke  shave 
or  block  plane.  This  side  Will  be  the 
face  side  or  front  of  the  propeller  when 
finished  and  should  be  slightly  con- 
caved, about  an  eighth  of  an  inch,  but 
close  to  the  hub  it  will  round  out  the 


tapers  off  quickly  into  the  blade. 

The  blades  must  be  balanced,  by 
driving  a  nail  in  each  center  and  rest- 
ing the  propeller  on  two  sticks.  Take 
off  the  back  of  the  blade  that  is  the 
heaviest. 

The  whole  propeller  should  be  well 
sanded  with  first  coarse  and  then  fine 
sandpaper,  then  given  two  coats  of 
shellac  and  one  coat  of  varnish.  Be 
sure  and  get  it  on  smooth,  as  two  coats 
on  one  blade  and  one  on  the  other  will 
throw  it  very  much  out  of  balance. 


Empirical  Formulae 
D-  Diameter  in  Fk*t 


 D   _  —   

Proportions  of    Small  Curved  Blade  Propellers 


Chart  showing  empirical  formulae  for  proportions  of  small  propellers 


shape  of  the  hub.  Fig.  6  shows  a 
cross  section  of  the  blade  one  foot  from 
the  hub  and  Fig.  7  shows  a  cross  sec- 
tion near  the  end  of  the  blade. 

Make  a  pattern  as  in  Fig.  4  of  some 
heavy  paper;  mark  the  shape  out  on 
the  finished  side  of  the  propeller,  after- 
ward cutting  the  shape  out  on  the  band 
saw. 

The  back  is  easy  and  one  is  more 
liable  to  get  it  too  thick  than  too  thin. 
By  using  a  pair  of  calipers  and  caliper- 
ing  each  blade  at  different  places  you 
can  get  them  about  the  same  thickness. 
Some  of  the  manufactured  propellers 
have  a  variation  of  three-sixteenths  of 
an  inch. 


If  you  use  a  motor  running  from 
fifteen  hundred  to  two  thousand  revo- 
lutions, it  should  be  geared  to  the  pro- 
peller, so  the  propeller  will  make  from 
one  thousand  to  twelve  hundred  revo- 
lutions. 

If  the  motor  is  to  run  one  thousand 
revolutions  and  the  propeller  is  too 
large  for  it,  so  as  to  lower  the  speed 
of  the  motor,  cut  off  the  ends  of  the 
propeller  inch  by  inch  until  the  motor 
develops  its  full  power. 

If  the  propeller  runs  ten  hundred 
and  fifty  revolutions  and  has  five-foot 
pitch,  it  will  travel  5,250  feet  in  one 
minute,  less  fifteen  per  cent  slip,  will 
be  4,464  feet,  or  fifty  miles  per  hour. 
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If  your  machine  only  makes  thirty 
miles,  the  propeller  has  too  much  pitch 
and  cannot  be  changed,  so  make  a  new 
propeller  and  give  it  less  pitch  and 
more  blade  area. 


WHAT  THE  U.  S.  AIR  SERVICE 
DID 

ON  the  declaration  of  war  the 
United  States  had  55  training  air- 
planes, of  which  51  were  classified  as 
obsolete  and  the  other  4  as  obsolescent 
When  we  entered  the  war  the  allies 


COLLOIDAL  FUEL 

WITHIN  the  lasf  year  and  a  half 
attention  of  the  fuel  engineers  has 
been  called  to  a  new  kind  of  fuel. called 
colloidal  fuel.  This  fuel  consists  of  a 
mixture  of  powdered  coal  and  fuel  oil. 
The  making  of  this  colloidal  fuel  con- 
sists of  a  certain  process  which  keeps 
the  powdered  coal  in  suspension  in  the 
oil  so  that  the  coal  does  not  settle  to  the 
bottom  of  a  tank  supplying  the  furnaces 
with  fuel.  Numerous  demonstration 
tests  were  made,  which  showed  that 


Rear  Power  Plant 


When  three  motors  are  used,  as  in  the  Caproni  design  shown,  the  propellers  are  preferably 
placed  so  one  will  not  be  forced  to  revolve  in  the  slip  stream  of  the  others,  as  indicated 


made  the  designs  of  their  planes  avail- 
able to  us  and  before  the  end  of  hos- 
tilities furnished  us  from  their  own 
manufacture  3,800  planes. 

Aviation  schools  in  the  United  States 
graduated  8,602  men  from  elementary 
courses.  More  than  5,000  pilots  and 
observers  were  sent  overseas.  The  total 
personnel  of  the  Air  Service,  officers, 
students  and  enlisted  men,  increased 
from  1,200  at  the  outbreak  of  the  war 
to  nearly  200,000  at  its  close. 

There  were  produced  in  the  United 
States  to  November  30,  1918  more  than 
8,000  training  planes  and  more  than 
16,000  training  engines.  The  DeHavi- 
land-4  observation  and  daybombing 
plane  was  the  only  plane  the  United 
States  put  into  quantity  production. 
Before  the  armistice  was  signed,  3,227 
had  been  completed  and  1,885  shipped 
overseas.  The  plane  was  successfully 
used  at  the  front  for  three  months. 

The  production  of  the  12-cylinder 
Liberty  engine  was  America's  chief  con- 
tribution to  aviation.  Before  the  armis- 
tice 13,574  had  been  completed,  4,435 
shipped  to  the  expeditionary  forces,  and 
1 ,025  delivered  to  the  allies. 


there  is  a  possibility  of  using  such  fuel 
successfully.  However,  the  writer  does 
not  know  of  any  test  on  a  large  prac- 
tical scale  showing  that  success  with 
this  fuel  has  been  already  attained  and 
it  is  therefore  difficult  to  foretell  what 
may  possibly  happen  in  future  along 
this  line.  The  main  advantage  of  the 
colloidal  fuel  seems  to  lie  in  the  fact 
that  the  process  would  increase  the  ef- 
fective supply  of  the  available  fuel  oil 
by  40  to  50  per  cent.  Colloidal  fuel 
appears  to  have  the  same  advantages  in 
burning  as  the  fuel  oil  alone. 


TO  PRESERVE  SCREWS 

SOME  toolmakers  and  experimenters 
like  to  save  their  small  screws,  nuts, 
etc.,  the  common  practice  being  to  keep 
them  in  small  tin  boxes  where  they  soon 
become  rusty  and  unfit  for  use.  A  good 
way  to  keep  such  scrap  or  new  screws 
of  various  size,  is  to  keep  them  in  small 
large-neck  bottles,  each  provided  with 
a  cork  and  labelled  if  desired.  In  this 
way  one  can  always  see  instantly  just 
what  they  have  and  how  many  of  each 
and  the  pieces  never  get  rusty. 


STARTING  FROM  COLD  ON 
ALCOHOL 

THE  problem  of  starting  internal 
combustion  engines  on  alcohol 
without  application  of  internal  heat  is 
said  to  have  been  solved  by  Ralph  Mc- 
Kay in  experimental  work  for  the 
Australian  Institute  of  Science  and  In- 
dustry. The  compression  of  the  en- 
gine was  reduced  by  controlling  the  ad- 
mission of  air  and  it  was  found  that 
the  engine  fired  regularly  with  initial 
compression  pressures  of  from  35  down 
to  25  pounds  per  square  inch.  With  a 
leather  disk,  punctured  to  allow  enough 
air  to  be  drawn  to  provide  the  correct 
mixture,  placed  over  the  air  intake  on 
the  carburetor  a  25  horse- power  car  was 
started  without  difficulty  on  methylated 
spirit.  It  is  reported  that  another  en- 
gine was  started  from  cold  without  fail 
on  the  first  attempt  on  70  consecutive 
mornings. 

FRICTION  AND  ENERGY 

THE  effect  of  friction  is  to  convert 
energy  into  heat.  Small  bodies 
manifest  the  effect  of  heat  more  quickly 
than  large  bodies  because  they  are  not 
capable  of  absorbing  the  heat  generated. 
The  parallel  is  made  of  course  in  ref- 
erence to  the  same  expenditure  of  en- 
ergy in  both  bodies. 

The- specific  heat  of  iron  is  0.0038 
B.t.u.  per  lb.  per  °F.  rise  in  tempera- 
ture or  lb.  X.  deg.  X  10.1138  =  B.t.u. 
absorbed,  and  each  B.t.u.  equals  778 
ft.-lb.;  therefore,  each  pound  of  iron 
heated  1°  F.  has  absorbed  0.1138  X 
778  =  88.5  ft.-lb.  of  energy. 

The  co-efficient  of  friction  means  the 
proportion  of  the  pounds  pull  (or  push) 
to  the  pounds  (weight)  being  moved 
over  a  given  horizontal  surface.  For 
instance,  wood  on  wood  without  lubri- 
cant may  have  a  co-efficient  of  0.5  ; 
that  is,  it  will  require  a  J^-lb.  pull  to 
move  a  pound  along  slowly.  In  plain 
language,  the  co-efficient  of  friction 
represents  the  ratio  of  force  required  to 
slide  a  body  along  a  horizontal  plane 
surface  to  the  weight  of  the  body. 

Quite  an  extensive  business  is  done  in 
Birmingham  in  the  renewal  of  burned  out  or 
rejected  tungsten  lamps.  The  filament  is  re- 
placed, the  bulb  having  been  previously 
cleaned  of  internal  stains,  and  the  lamp  is 
restored  to  a  perfect  condition.  It  is  all 
done  through  a  hole  in  the  apex,  which  hole 
is  only  a  quarter  of  an  inch  in  diameter.  It 
is  claimed  that  the  renewed  lamps  last 
longer  than  new  ones.  About  fifteen  cents 
are  saved  on  a  lamp. 


Molybdenum  has  been  used  with  success 
as  the  characteristic  element  in  high  speed 
steel.  At  first  results  incident  to  its  use  were 
uncertain,  sometimes  the  steel  would  be 
good  at  other  times  it  would  be  unsatisfac- 
tory. At  last  it  has  been  found  that  cobalt 
acts  as  a  stabilizer  to  secure  an  even  pro- 
duct. 


The  following  is  given  as  the  composition 
of  duralumin.  Copper  3 .5  to  4  per  cent; 
Magnesium,  0.5  per  cent;  Manganese,  0.5  to 
1  per  cent;  the  rest  is  aluminum. 
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RAD  I  O 

TELEPHONE  AND 
TELEGRAPH  APPARATUS 


Some  Ideas  for  a  Crystal  Receiver 

New  Instruments,  Made  by  the  Standardized  Panel 
Method,  Combined  into  a  Crystal  Receiving  Set 

By  M.  B.  Sleeper 


THE  versatility  of  the  standard- 
ized panel  system  of  building 
radio  instruments  is  shown  by 
the  set  illustrated  in  detail  by  the 
photographs  accompanying  this  article. 
In  addition  to  the  regular  5-  by  5-in. 


ments  are  made  by  the  three-point  in- 
ductance switch  and  the  0.0006  mfd. 
condenser. 

Figs.  1  and  2  show  the  arrangement 
of  the  controls,  and  the  layout  of  the 
instruments.    Across  the  top  are  the 


Tuning  Inductance 
Complete  details  for  the  tuning  in- 
ductance were  given  in  the  March  issue 
of  Everyday  Engineering.  It  is,  in 
short,  a  three-bank  coil  of  3  x  16  No. 
38  high  frequency  cable,  with  three 


Fig.  1.    The  instruments  assembled,  ready  to  wire 


panels,  there  are  four  panels  5  by  2l/i 
ins.  These  save  considerable  space  as 
well  as  expense  where  full  size  panels 
are  not  actually  necessary. 

The  set  is  of  the  closely  coupled  type, 
designed  for  wavelengths  from  200  to 
2,000  meters,  the  B-C  range.  Adjust- 


galena  detector,  adjustable  telephone 
condenser,  'phone  connectors,  and  buz- 
zer test.  The  inductance,  tuning  con- 
denser, and  buzzer  practice  key  are  at 
the  bottom.  The  usual  single-slide  tuner 
circuit  is  used,  except  that  the  switch 
replaces  the  slider. 


taps  brought  out  to  the  switch. 

Sufficient  overlap  is  allowed  that, 
with  a  Short  Range  antenna,  the  set 
will  tune  as  follows: 

Tap  1,  179  to    473  meters. 

Tap  2,  377  to    997  meters. 

Tap  3,  800  to  2,116  meters. 
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If  a  greater  range  of  wavelength  is 
required,  a  loading  coil  may  be  added 
to  the  set. 


Loading  Con. 

To  increase  the  wavelength  range  of 
this  set  or  the  one  described  in  the 
March,  1920,  issue,  the  panels  must 
be  changed  around.  The  buzzer  might 
be  left  out,  or  the  key  and  telephone 
connection  panel  removed  and  replaced 
by  a  5-  by  5-in.  panel  to  carry  a  loading 
coil.  This  is  not  shown,  but  the  con- 
struction is  simple. 

The  coil  to  be  described  will  include 
the  D  range,  giving  a  latitude  of  200 
to  6,000  meters.  -A  tube  3J4  ins.  in 
diameter  and  6  ins.  long  is  needed. 
The  winding  is\of  three  banks  of  10 
No.  38  high  frequency  cable,  a  size 
which  is  more  economical  of  space  than 
the  heavy  cable,  and  gives  much  bet- 
ter results  than  solid  wire.  Moreover, 
at  the  lower  frequencies,  the  10  No.  38 
is  practically  as  good  as  the  other. 

The  winding  is  started  y%  in.  from 
one  end  of  the  tube,  and  is  continued 
for  1.7  ins.,  in  which  space  there  should 
be  230  turns,  allowing  45  turns  per 
inch  of  this  wire.  The  inductance  at 
this  point  will  be  5,200,000  cms.  Then 


Fig.  3.    A  close  view  of  the  tuning  condenser.    The  method  of  connecting  is  shown        more  wire  is  put  on  until  the  coil  is 

clearly  4.5  ins.  long,  giving  a  total  of  607 


Fig.  2.    Rear  view  of  the  crystal  receiver.    Attention  is  called  to  the  buzzer,  mounted  at  right  angles  to  the  panel,  so  that  the 

vibrator  contact  screw  can  be  adjusted  from  the  front 
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turns.  If  these  dimensions  are  ad- 
hered to  closely,  the  inductance  of  the 
entire  coil  will  be  18,200,000  cms. 

Three  points   are  needed  on  the 
switch  that  controls  this  coil.  When 
connected  in  series  with  the  other,  the 
wavelength  ranges  are: 
Tap  1 ,  coil  cut  out. 
Tap  2,  1,577  to  4,172  meters 
Tap  3,  2,665  to  7,052  meters. 
Sufficient  space  is  allowed  at  the  end 


contact  presses  down  on  the  cover  at 
the  top  of  the  glass  tube. 

Adjustable  Telephone  Condenser 
Fig.  5  shows  the  telephone  shunt 
condenser.  This  is  of  the  Dubilier  mica 
construction,  supplied  by  the  Pacent 
Electric  Company.  It  is  made  in  five 
steps,  each  of  0.0001  mfd.,  giving  a 
total  capacity  of  0.0005  mfd. 

The  condenser  comes  all  mounted  on 


Fig.  4.  A  disassembled  view  of  the  crystal  detector,  showing  the  cup  construction  and 

universal  joint 


of  the  tube  that  it  can  be  mounted  on 
legs,  with  the  axis  of  the  coil  perpen- 
dicular to  the  panel.  This  makes  the 
coils  at  right  angles,  so  that  there  is  no 
mutual  inductance  between  them. 

Tuning  Condenser 
This  instrument  was  described  in 
the  last  issue.  It  is  made  up  of  a  G.  A. 
Standardized  condenser,  0.00001  to 
0.0006  mfd.  The  condenser  was 
mounted  by  removing  the  three  screws 
which  hold  the  upper  bakelite  plate  to 
the  fixed  plates,  and  putting  them 
through  the  front  panel,  as  is  shown  in 
Fig.  3.  Two  washers  on  each  screw 
hold  the  condenser  end  plate  and  the 
panel  a  slight  distance  apart.  The 
previous  issue  explained  the  method 
used  to  secure  the  A.  H.  Corwin  dial 
to  the  shaft. 

Galena  Detector 
The  detector,  shown  disassembled  in 
Fig.  4,  is  from  the  Wireless  Improve- 
ment Company.  This  type,  so  widely 
used  on  Government  equipment,  pro- 
vides protection  against  dust,  and  al- 
lows a  universal  adjustment  of  the  con- 
tact point. 

The  crystal  cup  carries  a  thumb- 
screw and  clamping  piece  by  means  of 
which  the  crystal  is  held  in  place  and 
contact  is  established.  Around  the 
edge  of  the  cup,  there  is  a  felt  ring,  on 
which  the  glass  tube  fits  tightly.  When 
the  thumbscrew  is  turned  down  on  the 
upright  post,  the  arm  which  carries  the 


a  brass  piece  which  is  secured  to  the 
panel  by  a  6-32  machine  screw.  Al- 
though nine  switch  points  are  on  the 
panel,  only  five  are  connected  with  the 
condenser.  The  other  four  are  put  in 
to  carry  over  the  fan  switch. 


No.  24  spring  brass  sheet  is  used  for 
the  fan.  After  the  small  holes  are 
drilled,  the  fan  is  put  in  a  vise  with  a 
piece  of  wood  behind  it.  With  this 
backing  the  slots  can  be  cut  with  a 
backscrew. 

Buzzer  Practice  Key 

Rather  unusual  construction  is  used 
for  the  key,  although  its  simplicity 
should  appeal  to  experimenters.  The 
key  lever  is  of  %  in.  brass  rod,  bent 
as  shown  in  Fig.  6.  At  the  rear  a 
U-shaped  piece  of  y%  by  1/16  in.  brass 
strip  carries  a  %  in.  rod  which  passes 
through  the  lever. 

Underneath  the  U  piece  is  put  a 
No.  24  sheet  brass  spring,  bent  so  as 
to  come  over  a  tension  adjusting  screw 
threaded  into  the  panel. 

The  movement  is  regulated  by  an- 
other screw  against  which  the  lever 
strikes  when  the  key  knob  is  pressed. 
Movement  in  the  other  direction  is 
stopped  by  a  brass  strip  bent  at  the  end. 

Connections  are  taken  from  the  U 
piece  and  from  a  brass  strip  into  which 
the  upper  adjusting  screw  is  threaded. 

While  this  key  cannot  be  used  to 
break  heavy  currents,  it  is  quite  satis- 
factory to  operate  the  buzzer  test. 

Buzzer  Test 

This  panel  has  been  illustrated  be- 
fore, in  conjunction  with  a  short  wave 
set.  An  excellent  feature  of  the  in- 
strument is  that  the  shaft  of  the  left 
hand  knob  is  threaded  into  the  regular 
contact  adjusting  screw.  A  drop  of 
solder  holds  the  rod  in  place.  The 
(Concluded  on  page  67) 


Fig.  5.   The  condenser  is  made  of  discs  of 
mica  and  copper  foil 


Fig.  6.    Both  the  tension  and  stopping 
screws  can  be  seen  in  this  view 
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Comparative  Efficiency  of  High  and  Low  Spark 

Frequencies 

Actual  data  obtained  on  tests,  and  an  explanation  of  the  results 


IN  the  March  issue  of  Everyday 
Engineering,  mention  was  made 
of  the  current  discussion  of  high 
and  low  spark  frequencies,  and  their 
relation  to  transmitting  ranges. 

Very  interesting  light  has  been 
thrown  upon  the  subject  by  Mr.  C.  F. 
Cairns,  Chief  Engineer  of  the  Acme 
Apparatus  Company,  who  supplied  that 
data  presented  in  this  article. 

Many  of  the  "long  distance"  experi- 
menters have  discovered  that,  by  low- 
ering their  spark  frequencies,  that  is, 
slowing  down  their  rotary  gaps,  their 
signals  were  heard  over  greater  dis- 
tances. The  natural  conclusion  was 
that,  with  greater  energy  per  wave 
train,  longer  distances  could  be  cov- 
ered. 

As  is  shown  in  the  following  para- 
graphs, however,  there  are  a  number  of 
effects  to  consider. 

The  usual,  and  one  might  say  old 
fashioned,  type  of  amateur  radio  trans- 
former is  known  as  the  loose  coupled 
resonant  type  which,  when  used  with 
a  particular  condenser  value  and  at  a 
given  frequency,  produces  a  secondary 
voltage  on  open  circuit  greater  than 
given  by  multiplying  the  primary  volt-: 
age  by  the  ratio  of  transformation. 
This  phenomenon  is  known  as  resonance 
rise,  and  is  due  to  a  considerable  leak- 
age inductance,  in  the  transformer,  be- 
ing balanced  by  a  small  condenser 
across  the  secondary  terminals,  and  is 
specifically  the  production  of  a  large 
series  of  forces  by  the  application  of  a 
small  series  of  forces  at  the  correct  time 
intervals. 

A  mechanical  analogy  of  this  phe- 
nomenon is  the  well  known  stunt  that 
many  of  us  have  tried,  namely,  stand- 
ing on  the  back  platform  of  the  street 
car  whose  wheels  are  in  the  middle,  and 
by  bringing  our  weight  to  bear  at  the 
proper  time  intervals  get  the  car  oscil- 
lating with  the  hopes  of  removing  it 
from  its  beaten  path.  We  found  that 
the  forces  which  we  applied  in  this  way 
were  cumulative  and  that  after  a  time 
the  oscillations  of  the  car  were  of  such 
magnitude  as  to  attract  the  attention  of 
the  conductor  and  give  the  motorman  a 
ride  in  a  different  plane  than  was  his 
custom. 

Nevertheless,  it  took  time  to  bring 
about  the  large  forces  which  had  to  be 
built  up  to  make  the  car  oscillate  at 
such  amplitude.  Just  so  in  an  electrical 
circuit,  such  as  a  radio  transformer 
with  a  suitable  condenser  for  resonance, 
the  voltage  on  the  condenser  does  not 
reach  its  final  large  value  on  immediate 
closure  of  the  primary  switch,  but  takes 
a  definite  time,  and  may  under  certain 


conditions  take  more  than  1  /l  20th  of  a 
second  or  the  time  of  ^4  cycle  of  the 
usual  60  cycle  source  of  current.  This 
phase  of  resonance  phenomenon  is 
known  as  transient  effect  and  has  been 
dealth  with,  for  all  circuits,  by  Stein- 
metz. 

When  operating  a  resonance  type  of 
radio  transformer  with  a  rotary  spark 
gap,  the  condenser  is  periodically 
charged  and  discharged  and  the  amount 
of  energy  drawn  from  the  line  is 
0.5  CV2N,  plus  the  losses 

in  the  transformer, 
where  C=capacity  in  mfds. 

V=voltage  in  kilovolts. 
N= frequency  in  cycles. 

With  high  spark  frequencies  and  the 
resonance  type  of  transformer,  the 
transient  effect  is  of  such  magnitude 
that  the  voltage  on  the  condenser 
does  not  have  a  chance  to  rise  before 
the  spark  gap  discharges  the  con- 
denser and  although  the  value  of  N  is 
large,  the  voltage  is  consequently  small. 
Therefore,  with  the  resonance  type  of 
transformer,  a  slower  gap  speed  pro- 
duces better  results  as  more  time  is 
allowed  for  the  condenser  voltage  to 
rise  before  the  rotary  gap  discharges 
the  condenser,  and  more  power  is  drawn 
from  the  line. 

The  reason,  therefore,  that  the  above 
mentioned  amateurs  got  their  signals 
further  was  not  due  to  the  low  spark 
frequencies,  but  because  they  were  put- 
ting more  power  into  the  transformer 
and  antenna.  If  low  spark  frequencies 
were  more  efficient,  500  cycle  sets  would 
not  be  used  so  widely. 

As  further  evidence  of  the  efficiency 
of  the  higher  gap  speeds,  it  is  a  well 
known  fact  that  the  human  ear  is  most 
sensitive  to  frequencies  in  the  neighbor- 
hood of  1000  cycles  per  second  and 
also  that  audio  tuning  is  sharper  at 


Open  Circuit 
ACME  (dose  coupled) 
 (resonance)  . . . 

Operating  Condition 
ACME  (close  coupled) 
 •  —  (resonance)  . . . 


Primary 
Current 


1.00 

.52 


2.SS 
3.45 


Watts 
Input 

50 
60 


275 
215 


denser  can  therefore  become  sufficiently 
charged  during  the  interval  between 
gap  discharges,  although  they  occur  at 
the  rapid  rate  of  700  to  800  times  per 
second. 

As  evidence  of  this  fact  the  1  k.w. 
Acme  transformer  has  a  rating  of 
15,000  R.M.S.  over  20,000  peak  volt- 
age, and,  when  used  with  condensers 
of  20,000  volt  rating,  breaks  them 
down,  showing  that  even  with  high  gap 
speeds  the  voltage  gets  on  the  con- 
denser. With  an  Acme  transformer, 
the  power  input  is  reduced  with  a  re- 
duction in  gap  speed  as  one  would 
expect  from  the  formula  0.5  CV2N, 
when  C  and  V  remain  the  same  and  N 
is  decreased. 

It  now  rests  with  some  interested 
amateur  to  get  voltmeter,  ammeter  and 
wattmeter  in  the  primary  circuit  of  a 
resonance  type  of  transformer,  and  then 
a  non  resonance  type,  and  measure 
the  radiation  in  amperes  in  the  antenna 
at  different  gas  speeds.  At  the  same 
time  an  observer  should  be  at  a  receiv- 
ing station  with  an  audibility  meter  or 
shunt  box  to  measure  the  strength  of 
the  received  signals  under  the  different 
conditions. 

Such  tests  would  undoubtedly  show 
that  with  the  same  watts  input,  the 
higher  spark  frequencies  will  cam- 
much  further  than  the  low,  not  because 
of  the  medium  or  the  amplifier,  but 
because  the  human  ear  is  affected  more 
by  the  given  amount  of  energy  at  700  to 
800  cycles  than  at  200  to  300  cycles. 

Some  recent  experiments  on  K-W 
Acme  close  coupled  transformer  and  a 
Y\  KVA  resonance  type  of  transformer, 
of  a  well  known  make,  showed  the  fol- 
lowing results  at  110  volts,  60  cycles, 
with  a  condenser  of  .007  mfd.  and  a 
rotary  gap  running  at  800  sparks  per 
second,  on  the  usual  operating  condi- 

Efficiency 


Secondary  Secondary  Power 
Current  R.M.S.  Voltage  Factor 


.020 
.032 


.047 
.040 


5875 
8860 


4830 
3450 


(gap  removed) 


.930 
.537 


82% 
64.2% 


Watts 
Delivered 


226 
138 


this  frequency  than  at  lower  ones. 

Recognizing  these  facts,  the  Acme 
Apparatus  Company  has  designed  their 
radio  transformers  to  draw  their  rated 
power  when  used  with  a  rotary  gap 
operating  at  from  700  to  800  sparks 
per  second.  These  transformers  are 
reasonably  close  coupled  and  do  not 
depend  for  their  secondary  voltage  on 
the  phenomenon  of  resonance.  The 
transient  effect  is  small  and  the  con- 


tions  of  an  amateur  station : 

The  above  figures  bear  out  the  facts 
given  in  this  article.  It  will  be  noted 
that  the  amount  of  energy  delivered  by 
each  transformer  is: 

ACME  (close  coupled)  .047x4830=227  watts 
 (resonance)       .040x3450=  138  watts 

If  we  take  0.5  CV2N  for  each  trans- 
former, it  is  not  proper  to  use  the  sec- 
ondary voltage  as  given  either  R.M.S. 
or  peak,  as  the  voltmeter  integrates 
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the  various  values  over  a  given  time. 
During  spark  discharges  the  voltmeter 
is  partially  short  circuited  and  between 
spark  discharges  its  voltage  should  rise 
to  that  given  on  condenser  load.  There- 
fore, it  can  be  seen  that  as  the  duration 
of  partial  short  circuit  is  practically 


the  same  in  both  cases,  the  integrated 
value  of  the  voltage  in  the  case  of  the 
Acme  shows  that  between  gap  dis- 
charges the  voltage  on  the  condenser  is 
high  and  in  the  case  of  the  resonance 
transformer  is  held  down  by  the  tran- 
sient effect. 


Using  Concentrated  Inductances 

Methods  for  Mounting  and  Special  Applications  of  the  Coils 

One  of  the  best  methods  is  to  have  a 
three-coil  mounting  to  furnish  primary- 
secondary  and  tickler  coupling,  and 
additional  loading  coils  mounted  as 
shown  below: 


THERE  are  two  types  of  concen- 
trated inductances  in  use,  one  the 
De  Forest  plug-mounted  type, 
and  the  other,  unmounted.  Both  offer 
disadvantages  to  the  man  who  makes 
his  own  instruments  because  the  former 
must  be  used  in  a  plug  receptacle,  while 
the  other  is  not  provided  with  any  sort 
of  mounting  facilities. 

A  very  efficient  and  good  looking 
mounting  for  the  plain  coils  is  shown 
here.  The  three  coils  constitute  the 
primary,  secondary,  and  tickler,  look- 
ing from  right  to  left.  A  small  wooden 
core  is  fitted  in  each  coil,  and  drilled 
to  take  two  3/16-in.  brass  rods.  The 
wires  from  the  coils  are  connected  to 
screws  in  the  cores,  from  which  flexible 
leads  run  to  binding  posts  on  the  base. 


6 


SEC,  100  win.  -  PRI.,  20  mh.  -*PRI.,  100  mh 


Cu 

coils  should   be  ar- 


The  coupling 
ranged  like  this: 


B 


1 


06 


« 

C/3 


o 

H 

With  0.001  mfd.  maximum  con- 
densers in  both  primary  and  secondary 


mfd.,  the  figure  used  to  obtain  the 
ranges  given  in  the  table. 

An  oscillating  circuit  is  often  useful, 
particularly  for  an  undamped  wave  re- 
ceiver. The  simplest  type  is  that  using 
a  coil  tapped  at  the  center.  In  the  case 
.  of  the  concentrated  inductances,  where 
no  taps  are  provided,  it  is  best  to  mount 
two  coils  so  that  one  can  be  moved 
toward  or  away  from  the  other.  The 
windings  must  be  in  the  same  direction, 
as  if  they  were  a  single  coil. 

Then  one  end  of  one  coil  goes  to  the 
grid,  the  point  at  which  the  coils  are 
connected  together  runs  to  the  filament, 
and  the  other  end  of  the  second  coil 
to  the  B  battery  and  on  to  the  plate. 
A  0.001  mfd.  variable  condenser  is  put 
across  the  grid  and  plate  leads  from 
the  coils.  To  facilitate  coupling,  a 
small  coil  should  be  connected  in  series 
with  the  others,  and  mounted  in  place 
of  the  tickler  coil. 

Then  an  ordinary  damped  wave  cir- 
cuit is  employed  at  the  receiver.  The 
oscillations  in  the  coupled  coil  produce 
beats  with  the  undamped  waves. 

For  this  purpose,  an  11  mh.  coil 
should  be  used  for  coupling,  and  two 
40  mh.  coils  for  the  main  inductance. 
They  give  a  wavelength  range  of  6,000 
to  20,000  meters. 

A  complete  circuit  for  this  type  of 
oscillator  was  given  on  page  104  of  the 
November-December,  1919,  issue. 


A  Radisco  mounting  jor  concentrated  inductances 


In  operation,  the  secondary  coil  is 
left  at  the  center,  and  the  tickler  coup- 
ling and  primary-secondary  coupling 
are  varied  by  moving  the  outer  coils. 

For  a  long  wave  tuner,  using  a  set 
of  coils  such  as  is  supplied  by  the 
Atlantic  Radio  Company,  this  type  of 
instrument  is  very  good.  The  disad- 
vantage is  that  the  coils  cannot  be 
changed  for  tuning  to  short  waves. 

The  A.  T.  Hovey  Company  gets 
around  this  by  having  a  rod  supported 
at  only  one  end,  so  that  coils  can  be 
slipped  on  or  off  quickly.  Even  these, 
however,  it  is  necessary  to  change  con- 
nections. 

Of  course,  with  the  De  Forest  three- 
coil  mounting,  coils  can  be  plugged  in 
very  quickly,  but  that  is  not  as  good 
as  a  simple  switch. 


circuits,  in  shunt,  the  wavelength  range, 
using  a  Long  Range  Antenna  of  0.0004 
mfd.,  will  be: 

PRIMARY 
L  X 
4.5  mh.  2,850  to   4,750  meters 

11.0  mh.  4,400  to    7,450  meters 

20.0  mh.  6,000  to  10,000  meters 

40.0  mh.  8,400  to  14,200  meters 

100.0  mh.  13,400  to  22,400  meters 

L        SECONDARY  x 

11.0  mh.  2,000  to   6,300  meters 

100.0  mh.  6,000  to  19,000  meters 

These  values  were  obtained  by  con- 
sidering the  condenser  capacity  as 
0.0001  to  0.001  mfd.  As  a  matter  of 
fact,  most  condensers  go  both  lower  and 
higher  than  these  values,  giving  an 
overlap  of  wavelengths  sufficient  to 
compensate  for  small  variations  in  an- 
tenna capacity  above  or  below  0.0004 


INDUCTANCE  STANDARDS 

MANY  times  the  experimenter 
needs  coils  of  given  inductances 
Here  is  a  table  showing  the  length  and 
turns  for  different  coils,  all  wound  with 
No.  28  single  silk  covered  wire.  If 
made  carefully,  the  inductance  values 
will  be  accurate  within  S  per  cent. 

Coils  3  ins.  in  Diameter 

Length 

L  cms.  Total  No.        of  Coil 

of  turns  in  ins. 


50,000   

100,000   

200,000   

300,000   

400,000   

500,000  

600,000   

700,000   

800,000   

900,000   

1,000,000   

Coils  5  ins. 

500,000   

1,000,000  

1,500,000   

2,000,000   

2,500,000   

3,000,000   

3,500,000   

4,000,000   

4,500,000   


18  0.28 

27"  0.42 

42  0.64 

53  0.82 

64  0.98 

73  1.13 

83  1.27 

92  1.42 

101  1.55 

110  1.70 

119  i.85 

in  Diameter 

47  0.73 

72  1.10 

94  1.44 

113  1.74 

130  2.00 

147  2.26 

164  2.52 

180  2.76 

195  3.00 

210  3.24 


5,000,000   

Remember  that  1 ,000,000  cms.  equals 
one  1  millihenry. 
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A  Long  Wave  Receiver 

The  Grebe  Regenerative  Set  for  500  to  20,000  Meters 


THE  CR-7  set  from  the  A.  H. 
Grebe  Company  is  one  of  a  very 
few  long  wave  receivers  which 
have  been  offered  to  radio  experi- 
menters. In  fact,  long  wave  sets  have 
not  been  prominent  in  the  great  num- 
ber of  new  radio  catalogs,  principally 
because,  with  the  long  single-layer  in- 
ductances tabooed,  the  problems  of 
large  inductance  in  small  space  have 
not  been  solved  satisfactorily  by  many 
companies. 

Electrical  circuits  and  mechanical 
design  have  been  carried  out  on  the 
CR-7  set  in  a  way  which  will  meet  the 
unqualified  approval  of  the  most  exact- 
ing experimenter.  The  design  of  the 
primary  and  secondary  inductances,  de- 
scribed farther  on,  is  an  unusually 
clever  piece  of  work,  representing  an 
amount  of  thought  seldom  shown  by 
other  apparatus. 

Fig.  1  illustrates  the  bakelite  panel, 
12  by  21 'ns-»  with  the  various  con- 
trols. An  oak  cabinet  carries  the  panel 
on  which  all  the  instruments  are 
mounted.  A  hinged  cover  permits  the 
examination  of  the  set. 

Across  the  top,  from  left  to  right, 
are  the  primary-secondary  coupling, 
primary  inductance  switch,  opening  for 
the  insertion  of  the  audion  bulb,  sec- 
ondary inductance  switch,  and  tickler 


right  hand  end  of  the  panel.  The  tube 
at  the  center  carries  the  audion  socket. 
Dust  is,  in  this  way,  kept  out  of  the 
set. 

Three  small  bridging  condensers  are 
located  at  the  left  of  the  socket  tube, 


the  same  outside  diameters,  so  that  they 
fit  snugly  inside  a  tube  on  the  end  of 
which  are  the  divided  coils.  The  pur- 
pose of  dividing  the  coils  is  to  allow 
for  the  shaft  of  the  secondary  coupling 
coil. 


Fig.  2.    The  wiring  of  this  set  is  a  prominent  feature 


any  one  of  which  can  be  cut  in  by  the 
three-point  switch. 

Primary  Inductances 
Fig.  3  shows,  in  the  primary  circuit, 


Fig.  1.   The  arrangement  of  the  controls  makes  possible  very  rapid  adjustment 


coupling,  while  at  the  bottom  are  the 
primary  condenser,  antenna  compen- 
sating inductance  switch,  rheostat, 
bridging  condenser,  secondary  con- 
denser, and  telephone  jack. 

In  the  rear  view,  Fig.  2,  the  primary 
condenser  and  inductance  are  at  the 


four  concentrated  inductances  and  a 
divided  tubular  coil  wound  with  two 
banks  of  high  frequency  cable.  The 
appearance  of  the  assembled  coils  can 
be  seen  in  Fig.  2. 

The  concentrated  coils,  instead  of 
having  the  same  inside  diameters,  have 


The  end  section  of  the  banked  coil 
is  tapped  at  three  points,  and  is  used 
to  compensate  for  variations  in  the  ca- 
pacities of  different  antennas.  By  set- 
ting this  switch  at  the  proper  point, 
determined  experimentally,  correspond- 
ing adjustments  of  the  primary  and 
secondary  condensers  and  inductances 
give  very  nearly  the  same  wavelengths 
in  both  circuits. 

Two  contacts,  are  employed  on  the 
inductance  switch  to  short  circuit  the 
two  sections  ahead  of  the  last  one  in 
use,  a  method  of  cutting  down  dead- 
end losses  which  is  quite  effective. 

Primary  Condenser 

A  26-plate  balanced  condenser,  hav- 
ing a  maximum  capacity  of  0.0008 
mfd.,  is  connected  in  series  with  the 
ground.  The  method  of  establishing 
connection  to  the  rotating  plates  is  in- 
teresting. A  short  strip  of  brass, 
drilled  and  slotted  at  one  end,  clamps 
the  end  of  the  shaft  tightly  enough  to 
give  a  low  resistance  contact. 

Secondary  Inductances 

Fig.  2  shows  clearly  the  coil  as- 
sembly, similar  to  that  of  the  primary. 
It  is  mounted  at  right  angles  to  the 
other,  to  prevent  any  coupling  effect. 
Here  the  tickler  coil  is  mounted  at  the 
end  of  the  tube.  One  part  of  the  tickler 
is  wound  on  the  tube,  and  the  other 
on  the  variometer  ball.  The  coupling 
from  the  straight  part  of  the  tickler  is 
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not  great  enough,  however,  to  cause  any 
noticeable  feed-back  effect  when  the 
adjustable  section  is  at  0. 

Secondary  Coupling  Coil 

In  Fig.  3  this  coil  is  marked  COUP. 
It  can  be  seen  at  the  end  of  the  primary 
coils.  The  ends  of  the  coil  are  soldered 
to  the  shaft,  which  is  made  in  two 


0.0004  mfd.  Tuning  is  made  sharper 
when  a  small  condenser  is  employed  in 
the  secondary  circuit. 

Fig.  4  shows  the  wavelength  of  the 
secondary  circuit  at  various  settings. 
These  curves  are  approximately  correct 
for  the  primary  circuit  when  the  com- 
pensating coil  is  adjusted  according  to 
the  antenna  capacity. 


Dial 
Setting 
0 

0-40 
40-100 


ampli- 


Reception 
Damped  waves  (not 
fied). 

Damped  waves  (amplified  by 
regeneration). 

Undamped  waves  (set  oscil- 
lating locally). 


SEC. 


Circuit  for  the  Grebe  CR-1  receiver 


pieces.  Slotted  brass  strips  are  fastened 
to  the  tube  and  one  to  the  panel,  clamp 
on  the  shafts  and  make  connections. 
These  can  be  seen  more  readily  on  the 
tickler  coil. 

Secondary  Condenser. 

An  18-plate  balanced  condenser  is 
provided  for  tuning  the  secondary  cir- 
cuit.   At  maximum,  the  capacity  is 


Tickler  Coil 

Energy  from  the  plate  circuit  is  fed 
back  to  the  grid  by  means  of  a  tickler 
coil.  This  method  gives  the  best  con- 
trol, particularly  on  a  long  wave  set. 

At  0  coupling,  spark  stations  come 
in  the  usual  manner.  As  the  coupling 
is  increased,  regenerative  and  finally 
oscillating  effects  occur.  The  table 
above  shows  the  dial  settings. 


Audion  Circuits 

No  grid  leak  or  condenser  is  used 
with  this  set,  as  provision  is  made  for 
a  constant  negative  grid  potential.  Par- 
ticularly on  undamped  waves,  this  is 
an  advantage,  as  reception  is  better 
without  a  grid  condenser. 

Fig.  3  shows  the  connections  of  the 
by-pass  condenser  which  shunts  the 
telephones  and  batteries.    The  adjust- 


"4  »,000 


16.000 


18.000 


8,000  *5  10,000  I  a. 000  I+.000 

SECONDARY  WAVELENGTH  METERS 
Fig.  4.    Wavelength  calibration  for  the  secondary  circuit.    The  numbers  refer  to  the  points  on  the  secondary  inductance  switch 
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ment  of  this  condenser  has  quite  an 
appreciable  effect  on  long  wave  signals. 

A  4-volt  battery  is  required  for  the 
audion  filament,  and  a  20-  or  22.5-volt 
battery  for  the  plate. 

Operation 

The  CR-7  is  extremely  simple  to 
operate  and,  as  the  elements  are  all 
connected  with  heavy  bus  wire,  the  cir- 
cuits are  easy  to  follow. 

To  tune  to  a  given  wavelength,  con- 
sult the  wavelength  curve  and  set  the 
secondary  condenser  and  switch  to  the 
positions  corresponding  to  the  desired 


wavelength.  Next  adjust  the  primary 
circuit  to  the  same  settings,  making 
final  adjustment  for  maximum  signal 
strength  when  the  signals  are  received. 

For  regeneration  or  amplification  of 
spark  signals,  the  tickler  dial  is  turned 
towards  the  100  mark  until  the  signals 
have  increased  to  the  maximum,  just 
below  the  point  where  a  mushy  and 
distorted  note  is  obtained;  for  con- 
tinuous wave  reception,  the  tickler  is 
increased  to  the  oscillating  point,  and 
the  proper  beat  obtained  by  adjust- 
ment of  either  the  primary  or  secondary 
condensers. 


RAVENSWOOD  RADIO 
ASSOCIATION 

THE  Ravenswood  Radio  Associa- 
tion which,  up  to  the  present  time, 
has  restricted  its  membership  to  com- 
mercial licensed  men  only,  has  now 
formed  a  Junior  Division  which  makes 
no  restrictions  on  the  applicants  other 
than  that  they  be  sufficiently  interested 
in  radio  and  be  of  such  character  as  to 
meet  with  the  approval  of  the  Board 
of  Directors. 

The  Senior  Division  of  this  associa- 
tion, consisting  of  twenty-two  com- 
mercial licensed  operators,  will  without 
a  doubt  prove  a  great  benefit  to  the 
junior  members,  and  the  valuable  dis- 
cussions and  talks  given  at  the  weekly 
meetings  will  go  a  long  way  toward 
raising  the  standard  of  the  radio  ama- 
teurs and  the  elimination  of  local  in- 
terference. It  will  also  mean  the  pro- 
motion of  good  fellowship  among  the 
amateurs,  an  issue  of  vital  importance 
to  the  systematic  handling  of  amateur 
radio  traffic. 

A  very  reasonable  fee  is  assessed  the 
Junior  Members  and  a  membership  cer- 
tificate has  been  issued  of  which  any 
radio  men  may  be  proud. 

Further  information  may  be  obtained 
by  either  calling  or  writing  the  Secre- 
tary, Mr.  N.  E.  Wunderlich,  4533  No. 
Sawyer  Avenue,  Chicago,  111. 


THE  ARMOUR  VILLA  RADIO 
ASSOCIATION 

THE  Armour  Villa  Radio  Associa- 
tion now  has  a  code  practice  table 
and  code  practice  is  held  every  Friday 
evening.  At  every  other  meeting  we 
are  reading  one  part  of  an  elementary 
course  in  radio  telegraphy. 

Last  December  we  received  a  char- 
ter from  the  American  Radio  Relay 
League,  and  are  now  an  affiliated  as- 
sociation. We  are  trying  out  a  new 
idea  for  QRM  control.  We  offered  to 
tune  every  amateur's  transmitter, 
whether  a  member  or  not,  free  of 
charge.  This  is  done  by  a  Technical 
Committee  member,  and  when  he  goes 
to  the  station  he  gives  the  owner  a  few 
points  about  unnecessary  sending  and 
proper  operation  of  a  transmitter,  that 
is,  on  the  communication  part. 


If  an  amateur  persists  in  using  a  di- 
rectly connected  transmitter  we  shall 
notify  the  Radio  Inspector.  Clubs 
should  not  feel  that  they  are  unsports- 
manlike when  they  do  this.  If  a  sta- 
tion after  repeated  warnings  still  con- 
tinues to  use  a  directly  connected 
transmitter  it  is  for  the  good  of  amateur 
radio  that  this  station  be  shut  down. 

All  communications  should  be  ad- 
dressed to  Walter  Remy,  Secretary, 
Bronxville,  N.  Y. 


1920,  to  test  out  some  wireless  appa- 
ratus, intending  to  return  on  a  mid- 
night train,  and  has  not  been  heard 
from  since. 

He  is  5  feet  6  inches  tall,  brown  hair, 
blue  eyes,  weight  130  pounds,  thumbs 
slightly  crooked.  Left  in  civilian 
clothes;  mixed  grey  suit;  dark  gray 
overcoat;  American  Legion  pin  in  coat 
lapel;  green  felt  hat;  navy  shoes;  name 
on  all  his  clothes.  Carried  brown  suit- 
case containing  receiving  set  and  a 
black  bag  with  tools  and  working 
clothes. 

His  wife  and  mother  will  appreciate 
any  word  concerning  him.  For  this 
purpose  address  Mrs.  H.  C.  Sever,  Box 
226,  Pleasant  Plains,  111. 


THE  PHILADELPHIA  RADIO 
AMATEUR  ASSOCIATION 

PHILADELPHIA  amateurs  are  in- 
vited to  the  meetings  of  the  Phila- 
delphia Radio  Amateur  Association 
which  are  held  the  second  and  fourth 
Mondays  of  each  month  at  1611  Co- 
lumbia Ave.  Live  talks  are  given  on 
practical  amateur  subjects,  ideas  inter- 


Can  you  read  this  message  from  P.  S.  37? 


AN  IDEA  FOR  RADIO  CLUBS 

THE  members  of  the  Radio  Club  of 
Public  School  37  Bronx,  N.  Y., 
are  selling  post  cards,  bearing  the  de- 
sign reproduced  here,  to  raise  money 
for  apparatus. 

By  holding  the  magazine  in  the  cor- 
rect position,  the  reader  will  find  a 
message,  clearly  readable,  from  P.  S. 
37.  This  message  may  be  hard  to  find, 
but,  looking  at  it  from  the  correct  angle, 
it  is  perfectly  plain. 

The  postal  was  sent  in  by  Dr.  Her- 
man V.  Bucher,  formerly  Commissioner 
of  Education  in  Argentina,  and  one  of 
the  most  enthusiastic  promoters  of  ex- 
perimental radio  work  in  the  country. 

LOST 

INFORMATION  is  wanted  concern- 
ing the  whereabouts  of  Harold  C. 
Sever,  9DN,  of  Valpariso,  Ind.,  who 
left  home  for  Chicago,  111.,  Feb.  17, 


changed,  papers  read  and  discussed, 
etc.  Like  other  A.  R.  R.  L.  clubs,  the 
P.  R.  A.  A.  is  enjoying  a  healthy 
growth,  but  has  room  for  every  ama- 
teur in  Philadelphia  and  vicinity. 


THE  ELECTRIC  CITY  RADIO 
CLUB 

ANEW  club  has  been  organized  at 
Scranton,  Pa.,  The  Electric  City 
Radio  Club.  The  officers  are:  Presi- 
dent, R.  C.  Ehrhardt;  Vice-President, 
Frank  Tarbox;  Secretary,  P.  D.  Mc- 
Farland,  802  Woodlawn  St,  and 
Treasurer,  D.  G.  Shotton.  Meetings 
are  held  every  Tuesday  evening  at  the 
Erie  Railroad  Apprentice  School,  and 
amateurs  in  the  vicinity  are  cordially 
invited  to  visit  and  join.  The  present 
membership  is  about  thirty.  The  club 
has  a  wave  meter  and  will  tune  mem- 
bership stations. 
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The  Problems  of  Vacuum  Tube  Circuits 

An  Introduction  to  the  Problems  Encountered  in  the  Design  of  Detectors,  Amplifiers, 
and  Undamped  and  Modulated  Telephone  and  Telegraph  Transmitters,  Part  VIII. 

By  L.  M.  Clement 


DETECTION  WITH  A  GRID 
CONDENSER 

IF  a  condenser  is  connected  in  series 
with  the  grid  of  the  tube  the  action 
of  the  tube  as  a  detector  is  some- 
what different  from  the  case  just  dis- 
cussed. 

Detection  results  not  only  from  the 
non-linear  characteristic  of  the  tube  but 
from  other  effects  also.  The  action  is 
quite  complex  and  involves  not  only 
the  detector  effect  (due  to  the  curved 
Ec  lb  curve),  but  the  blocking  action 
due  to  the  grid  condenser  as  well.  No 
attempt  will  be  made  to  explain  the 
action  in  detail. 


tached  to  the  grid  and  during  the  nega- 
tive half  cycle  this  supply  of  electrons 
cannot  leak  off  and  in  this  way  the 
grid  receives  negative  charge  each  oscil- 
lation. This  change  of  charge  or  volt- 
age on  the  grid  changes  the  plate  cur- 
rent as  it  should,  and  for  an  impressed 
signal  voltage  has  the  effect  of  sliding 
the  point  of  operation  down  the  E0  lb 
curve,  as  shown  at  2  in  Fig.  42. 

In  most  detector  circuits  there  are 
small  leakages  in  the  condenser  and 
other  portions  of  the  circuit  which  al- 
low the  charge  to  dissipate  off  slowly. 

For  good  operation  an  artificial  leak 
resistance  is  shunted  between  grid  and 
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grid  potential-plate  current  curve  of 
the  tube,  and  appears  as  shown  on  2 
of  Fig.  42. 

The  plate  circuit  is  very  similar  to 
the  grid  voltage  except  where  detection 
due  to  the  curve  portion  of  the  Ec  lb 
curve  distorts  the  signal  current.  The 
shape  of  the  plate  current  is  illustrated 
in  3  of  Fig.  42. 

If  the  leakage  path  were  of  high 
enough  resistance,  and  the  impressed 
voltage  were  large  enough,  the  negative 
charge  on  the  grid  would  finally  be- 
come of  such  a  value  that  the  plate  cur- 
rent would  be  reduced  to  zero.  When 
this  occurs,  the  tube  would  momentarily 
cease  to  operate.  It  is  for  the  purpose 
of  preventing  this  effect  that  an  arti- 
ficial external  leak  resistance  R  is  em- 
ployed. It  has  been  found  that  for 
weak  signals  maximum  detection  is  ob- 
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Fig.  42.  Action  in  the  audion  circuits  in  the  grid  condenser 


Let  us  consider  the  case  of  a  tube  of 
the  high  vacuum  type  similar  to  those 
made  by  the  General  Electric  or  West- 
ern Electric  Companies.  The  grid-fila- 
ment circuit  has  an  almost  infinite  re- 
sistance when  the  grid  is  negative  with 
respect  to  the  filament  due  to  the  lack 
of  carriers  of  electricity.  In  a  gas  tube 
this  resistance  may  be  relatively  small 
due  to  the.  presence  of  positive  ions  of 
the  gas  molecules. 

If  the  condenser  has  no  leakage 
across  its  terminals  the  grid  will  be  iso- 
lated from  the  rest  of  the  circuit  and 
will  assume  some  charge  with  respect  to 
the  filament  and  plate.  Upon  the  ap- 
plication of  an  alternating  voltage  to 
the  circuit,  current  will  flow  during  the 
positive  half  cycle  only,  from  the  grid 
to  the  filament  and  no  current  will  flow 
during  the  negative  half  cycle.  This  is 
another  way  of  saying  that  during  the 
positive  half  cycle  electrons  are  at- 


filament  to  allow  the  accumulated 
charge  to  leak  off  rapidly  enough  so 
that  blocking  of  the  tube  will  not  result. 

The  gas  tube,  due  to  the  conduction 
between  the  grid  and  the  filament,  in 
general  does  not  need  an  external  re- 
sistance leak  for  proper  operation. 

Let  us  consider  just  what  happens 
when  an  alternating  current  signal  is 
applied  to  the  grid  circuit  of  a  tube 
through  a  grid  condenser.  Fig.  43 
illustrates  a  typical  detector  circuit  with 
a  grid  condenser. 

Suppose  this  signal  is  in  the  form  of 
a  series  of  damped  oscillations  as  at 
1  in  Fig.  42.  As  we  have  already  seen, 
when  this  voltage  is  applied  to  the  grid 
circuit,  the  voltage  between  the  grid 
and  the  filament  falls  due  to  the  uni- 
lateral conductivity  of  the  grid.  The 
effect  is  equivalent  to  the  superimposi- 
tion  of  the  radio  frequency  signal  on  a 
continuously  changing  point  on  the 


Fig.  43.   The  circuit  on  which  the  curves  in  Fig.  42  were  obtained 


tained  for  very  high  values  of  this  leak 
resistance.  The  resistance  should  be 
such  that  the  grid  voltage  is  restored 
to  its  original  value  before  the  begin- 
ning of  the  second  wave  train  in  the 
group.  This  is  illustrated  at  2  of 
Fig.  42. 

By  the  application  of  the  proper  grid 
voltage,  it  is  possible  to  start  this  action 
at  any  point  of  the  grid  voltage  grid 
current  curve. 

For  best  detection,  the  point  of  maxi- 
mum curvature  should  be  selected.  The 
location  of  this  point  differs  for  dif- 
ferent tubes  and  should  be  determined 
experimentally  if  maximum  detection 
is  desired. 

By  observation  of  Fig.  42  it  is  seen 
that  the  grid  leak  resistance  is  of  such 
a  value  that  the  accumulated  charge  is 
allowed  to  leak  off  before  the  arrival  of 
the  next  wave  train. 

The  telephone  current  is  similar  to 
the  dotted  line  curve  of  3  in  Fig.  42, 
which  follows  the  center  point  of  each 
individual  oscillation. 

The  wave  form  in  the  output  circuit 
of  the  vacuum  tube  among  other  things 
can  be  resolved  into  a  series  of  high 
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The  Radio  Department 


frequencies,  a  direct  current  and  an 
audio  frequency  or  signal  current. 

The  condenser  C,  Fig.  43,  bypasses 
these  high  frequency  terms  which  pre- 
vents them  from  being  amplified  and 
causing  disturbances  or  blocking  of  the 
ensuing  stages  of  amplification. 

The  direct  current  passes  through 
the  primary  winding  of  the  transformer 
T  while  the  audio  frequency  is  trans- 
formed by  it  and  delivered  to  the  tele- 
phones. 

If  this  output  impedance  of  the  tube 
is  Ro  and  the  impedance  receivers  at 
the  signal  frequency,  usually  between 
800  and  1,000  cycles  per  second,  is  Z 
then  in  order  to  obtain  maximum  pow- 
er in  the  telephones  the  transformer 
should  have  an  impedance  ratio  of 
Ro 

 .    This  is  equivalent  to  a  turn 

Z 


ratio  of  yj 

The  detection  of  a  tube  with  a  grid 
condenser,  if  the  condenser  and  re- 
sistance are  properly  proportioned,  is, 
in  general,  slightly  better  than  the  de- 
tection due  to  the  detector  effect  de- 
scribed in  the  last  installment  of  these 
articles  for  damped  wave  signals.  This 
type  of  circuit,  due  to  the  grid  leak  re- 
sistance and  grid  currents  which  flow, 
produce  some  losses  in  the  receiving 
circuit  which  manifest  themselves  by 
an  increase  of  the  decrement  of  the 
circuits. 

For  heterodyn  reception  it  has  been 
found  that  the  ordinary  detector  cir- 
cuit without  a  grid  condenser  gives  best 
operation. 


SOME  IDEAS  FOR  A  CRYSTAL 
RECEIVER 
(Continued  from  page  60) 
cover  is  slotted  at  the  side  allowing  it 
to  be  slipped  on  over  the  rod. 

When  the  tone  of  the  buzzer  becomes 
irregular,  it  can  be  quickly  adjusted 
from  the  panel,  without  the  necessity 
of  removing  the  cover. 

Assembly 

The  extreme  simplicity  of  these  in- 
struments coupled  with  their  excellent 
appearance,  should  appeal  to  the  ex- 
perimenters. All  that  is  needed  in  the 
way  of  tools  to  build  this  apparatus  are 
a  set  of  drills,  taps,  files,  a  hacksaw, 
and  a  soldering  iron. 

Several  methods  can  be  employed  to 
mount  the  panels.  If  another  set  of 
brackets  is  put  on  to  support  the  top 
comers,  the  panels  are  sufficiently  rigid 
for  all  purposes.  Another  way  is  to 
fit  the  set  into  a  cabinet.  This  can  be 
accomplished  by  putting  small  brass 
angles  inside  the  cabinet,  to  which  the 
comer  screws  can  be  secured. 

Where  connections  are  made  at  the 
front  of  the  panels,  wires  can  be  run 
from  the  rear  through  the  separations 
between  the  panels. 


WHAT'S  the  trouble  with  experi- 
mental radio  work?  The  an- 
swer will  depend  upon  the  individual. 
Offhand,  you  may  say  that  there  doesn't 
seem  to  be  anything  wrong;  in  fact, 
you  believe  things  are  quite  all  right, 
at  least  considering  some  of  the  past 
trials  of  the  experimenters. 

If  you  are  an  A.  R.  R.  L.  man,  you 
will  probably  complain  of  the  QRM. 
According  to  reports  which  are  heard 
from  the  mid-west  as  well  as  from 
both  coasts,  the  complaint  would  be 
justified.  Some  men  tell  of  broad  tun- 
ing, and  others  of  non-regulation  wave- 
lengths. 

It  is  to  be  hoped  that  the  amount  of 
tfouble  from  indifference  and  wilfull- 
ness  is  small.  The  balance  must  be 
charged  to  the  account  of  ignorance. 

A  great  number  of  radio  men  are 
not  interested  in  communication  as 
much  as  in  laboratory  experimenting. 
Their  cry  is,  "Give  us  data  I" 

THE  article  in  this  number,  on 
high  and  low  spark  frequencies,  i» 
the  first  of  a  series  which  will  give  ac- 
curate data  on  transmitting  equipment, 
with  the  idea  of  presenting  information 
of  value  to  the  long  distance  operators. 

Next  month  there  will  be  some  in- 
teresting facts  about  .the  Amrad 
quenched  gap  and  spark  coil.  Mr.  F. 
F.  Pickslay,  Sandusky,  Ohio,  is  work- 
ing on  a  radio  telephone  set,  the  de- 
tails of  which  will  be  given  to  the 
readers  of  Everyday.  This  is  a  high 
powered  equipment,  employing  a  new 
type  of  circuit.  An  interesting  feature 
is  that  no  variable  condensers  will  be 
used. 

Mr.  Clement  is  going  to  postpone  the 
audion  article  which  should  be  in  the 
next  issue,  and  is  preparing,  in  its 
place  some  exceptionally  valuable  data 
on  high  frequency  resistance  measure- 
ments, accompanied  by  curves  showing 
the  resistance  of  different  types  of  coils, 
at  varying  frequencies. 

As  a  companion  article,  there  will  be 
complete  details  of  a  non-inductive  re- 
sistance box,  used  with  the  circuits  de- 
scribed by  Mr.  Clement.  Various 
methods  for  measuring  high  frequency 
resistance  have  been  used,  but  they  had 
the  disadvantage  of  requiring  exceed- 
ingly careful  shielding  and  special  re- 
sistance bridges. 

The  system  to  be  presented  in  the 
May  issue  does  away  with  shielding 
troubles,  and  only  calls  for  a  resistance 
box  and  milliammeter. 

UNDAMPED  waves  offer  a  broad 
field  for  experimental  work,  and 
a  practical  200-meter  outfit  would  be 
welcomed  by  the  operators.  The  diffi- 
culty is  in  tuning  undamped  waves  of 
such  high  frequency.    There  are  ways 


to  get  around  this  trouble,  one  of  which 
will  be  described  shortly  in  Everyday. 

One  of  the  best  methods  of  com- 
municating on  undamped  waves  is  to 
use  a  buzzer  or  other  type  of  modulator 
to  call;  then  change  over  to  the  pure 
undamped  waves.  This  gives  a  rather 
broad  wave  for  calling,  and  a  very 
sharp  one  for  sending  the  messages. 

HAVE  you  ever  used  a  heterodyne 
wavemeter?  This  instrument,  al- 
though not  new,  is  not  well  known  or 
understood  by  experimenters.  It  is 
nothing  more  than  a  calibrated  audion 
oscillator,  with  a  pair  of  telephones  in 
the  plate  circuit.  No  buzzer  exciter  or 
detector  is  needed. 

Wavelength,  inductance  or  capacity 
can  be  measured,  by  means  of  the 
heterodyne  wavemeter,  with  an  accuracy 
which  cannot  be  approached  by  the 
older  type  of  instrument. 

One  of  these  meters  is  under  con- 
struction in  the  Everyday  laboratory, 
and  will  be  described  in  detail  as  soon 
as  it  is  ready,  possibly  in  the  May 
number. 

AN  OTHER  matter  of  importance,  on 
IX.  which  experiments  are  being 
made,  is  the  wave  filter.  It  is  easy  to 
show  on  paper  that  series  or  shunt  cir- 
cuits can  be  employed  to  by-pass  all 
but  a  given  frequency,  or  to  admit  only 
a  certain  band  of  frequencies,  but  it  is 
entirely  different  to  operate  such  cir- 
cuits advantageously  under  operating 
conditions. 

Results  obtained  so  far  indicate  that 
those  circuits  applied  to  radio  receivers, 
are  of  little  value  except  as  paper  in- 
ventions. Of  course,  they  are  used  on 
wire  telephone  systems,  but  that  is  a 
different  matter.  We  hope  to  have  some 
data  very  soon  which  will  show  whether 
or  not  filter  circuits  really  aid  in  the 
reduction  of  interference. 

IT  is  gratifying  to  find  that  so  many 
new  radio  clubs  are  being  formed. 
The  idea  of  giving  code  practice  and 
tuning  transmitters  is  particularly  com- 
mendable. Moreover,  the  co-operation 
established  in  this  way  between  experi- 
menters allows  an  exchange  of  ideas 
which  is  not  possible  in  casual  con- 
versations. 

Quite  a  number  of  the  local  clubs 
have  joined  the  A.  R.  R.  L.  thus  build- 
ing up  the  chain  of  relay  stations  which 
is  already  doing  such  good  work. 

Everyday  is  glad  to  publish  an- 
nouncements from  all  clubs,  and  also 
reports  of  conditions  in  different  cities. 
If  your  club  has  succeeded  in  reducing 
the  local  QRM,  send  in  an  account 
of  the  means  which  were  used.  This 
will  give  other  clubs  helpful  sugges- 
tions for  their  own  difficulties. 
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Design  Features  of  the  S.  C.  R.  112 

Notes  on  the  Loop  Transmitter  and 
Receiver  from  the  Simon  Company 


IT  is  unfortunate  that,  with  the  end 
of  the  past  emergency,  the  intensive 
development  of  radio  equipment 
for  the  Army  and  Navy  practically 
ceased.  So  many  things  which  prom- 
ised great  successes  never  had  the 
chance  to  prove  themselves. 

This  is  particularly  true  of  the  S.  C. 
R.  112  set,  which  was  to  have  been 
built  in  great  quantities  for  communi- 
cation between  battalion  and  regiment 
posts  of  command  or,  in  special  cases, 
between  battalions  and  companies.  Op- 


for  this  set  are  the  statements:  "The 
box  shall  be  capable  of  being  dropped, 
with  the  instruments  assembled  within, 
five  times  the  distance  of  30  ins.  on  the 
earth  without  damage.  It  shall  be 
sufficiently  waterproof  to  operate  when 
set  upon  the  ground  in  a  driving  rain." 

It  took  some  time  for  the  Signal 
Corps  and  the  manufacturers  to  realize 
that  apparatus  in  the  field  was  sub- 
jected to  such  use.  Possibly  the 
thoughts  of  the  beautiful  skies  and  the 
smooth  roads  of  France  were  too  firmly 


Indications  for  transmitting  are 
filled  with  red  pigment  and  for  receiv- 
ing, with  white. 

The  spare  parts  are  fitted  in  a  sec- 
tion below  the  part  of  the  case  which 
carries  the  radio  instruments.  Thus, 
while  no  appreciable  weight  or  size  is 
added  to  the  set,  the  disadvantage  of  a 
separate  spare  part  box  is  overcome. 

A  very  human  consideration  is  intro- 
duced in  the  design  of  the  filament 
switch,  shown  in  Fig.  2,  just  beside 
the  folding  key  lever.     The  switch 


Fig .  1.  The  top  section  turned  back  to  show  the  spore 
port  box 


Fig.  2.  Illustrating 


erating  on  the  ground  or  in  dugouts,  the 
range  of  this  set  is  over  four  miles, 
using  a  loop  of  3  turns,  1  meter  square. 
The  weight  of  this  set,  a  matter  of 
very  great  importance,  is  only  28 
pounds. 

Electrical  details  will  not  be  dis- 
cussed in  this  article,  other  than  to  say 
that  the  transmitter  is  of  the  buzzer 
type  with  an  input  of  60  to  85  watts 
at  10  volts,  while  the  receiver  is  of  the 
audion  type,  employing  a  condenser  in 
shunt  with  the  inductance  of  the  loop 
for  tuning.  Adjustments  are  provided 
for  transmitting  wavelengths  of  110, 
123,  and  140  meters.  Some  of  the 
various  instruments  will  be  taken  up 
in  a  subsequent  article.  We  are  con- 
cerned here  with  the  exceptionally 
clever  mechanical  features. 

Hidden  away  in  the  specifications 


implanted  in  the  minds  of  the  designers. 

The  influence  of  European  methods 
can  be  seen  in  the  canvas-covered  carry- 
ing case  a  practical  solution  for  water- 
proofness  which,  although  it  is  not  as 
handsome  as  bakelite  or  finished  wood, 
gives  a  rugged  appearance.  This  can- 
vas covering  also  protects  the  wooden 
case  from  mechanical  injury.  Canvas 
flaps  are  also  provided  to  guard  the 
controls. 

Figs.  2  and  4  show  the  flush  con- 
struction of  the  switch  handles  and 
telegraph  key.  Instead  of  outstanding 
knobs  to  be  knocked  off  and  to  strike 
against  the  legs  of  the  man  carrying 
the  set,  straight  handles,  easy  to  grip, 
turn  in  recesses.  The  top  of  the  handle, 
flush  with  the  side  of  the  case,  is 
marked  with  a  line  to  read  against  the 
scale. 


the  key,  in  closed  position,  and  the 
filament  switch 

mechanism  is  mounted  on  an  asbestos 
panel,  while  the  front  plate  is  of  alu- 
minum. Between  the  asbestos  sheet 
and  the  front  plate  are  two  Ward- 
Leonard  resistances. 

At  the  4-volt  position  of  the  switch, 
the  smaller  resistance  of  1.15  ohms  is 
cut  in,  or  at  the  10-volt  position,  the  6.2 
ohm  resistance  permitting  the  use  of  a 
4-  or  10-volt  battery  on  the  filament 
of  the  audion.  The  heat  from  these 
resistances  is  radiated  by  the  aluminum 
front  plate,  giving  the  operator  a  chance 
to  warm  his  fingers  when  the  weather  is 
cold.  The  flap  at  the  end  of  the  case 
can  be  let  down  to  enhance  this  effect. 
Very  little  heat  is  conducted  into  the 
set  because  of  the  asbestos  plate  at  the 
rear  of  the  resistances. 

The  telegraph  key  is  unusual  in  that 
(Continued  on  page  86) 
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The  Man  Who  Wouldnt 
Stay  Down 


H5  a  Week  a  H8^  a  Week  u  *40  25  a  Week  B  $100^2  a  Week 


He  was  putting  in  long  hours  at  monotonous  unskilled  work.  His 
small  pay  scarcely  lasted  from  one  week  to  the  next.  Pleasures  were  few 
and  far  between  and  he  couldn't  save  a  cent. 

He  was  down — but  he  wouldnt  stay  there!  He  saw  other  men  pro- 
moted, and  he  made  up  his  mind  that  what  they  could  do  he  could  do. 
Then  he  found  the  reason  they  were  promoted  was  because  they  had 
special  training— an  expert  knowledge  of  some  one  line.  So  he  made  up 
his  mind  that  he  would  get  that  kind  of  training. 

He  marked  and  mailed  to  Scranton  a  coupon  like  the  one  below.  That  was  his  first 
step  upward.  It  brought  him  just  the  information  he  was  looking  for.  He  found  he 
could  get  the  training  he  needed  right  at  home  in  the  hours  after  supper.  From  that 
time  on  he  spent  part  of  his  spare  time  studying. 

The  first  reward  was  not  long  in  coming — an  increase  in  salary.  Then  came  another. 
Then  he  was  made  Foreman.  Now  he  is  Superintendent  with  an  income  that  means 
independence  and  all  the  comforts  and  pleasures  that 
make  life  worth  living. 

It  just  shows  what  a  man  with  ambition  can  do.  And  this 
man  is  only  one  out  of  hundreds  of  thousands  who  have 
climbed  the  same  steps  to  success  with  the  help  of  the 
International  Correspondence  Schools. 

What  about  you  ? 

Are  you  satisfied  merely  to  hang  on  where  you  are  or  would  you, 
too,  like  to  have  a  real  job  and  real  money?  It's  entirely  up  to  you. 
You  don't  have  to  stay  down.  You  can  climb  to  the  position  you 
want  in  the  work  you  like  best.  Yes,  you  can !  The  I.  C.  S.  is  ready 
and  anxious  to  come  to  you,  wherever  you  are.  with  the  very  help  you 
need. 

Surely  when  you  have  an  opportunity  that  means  so  much,  you 
can't  afford  to  let  another  priceless  hour  pass  without  at  least  finding 
out  about  it.  And  the  way  to  do  that  is  easy — without  cost,  without 
obligating  yourself  in  any  way,  mark  and  mail  this  coupon. 


t«*h  out  Hint 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  e  c  7  e  e ,  scranton.  pa. 

Explain,  without  obligating  me,  how  I  can  qualify  for 


the  position,  or  In  the  subject,  beiore  which  I  mark  X. 
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LC0X  PANEL  SWITCHES 

TTM  101 

mUful  and  «fflcl«ot  lUndsnUiad  twitch  (or  fan- 
im.    FuraUbMl  In  two  else*. 
ROIu.  Bnm  «nl««....4*t  Nldul  waM....Mi 
IUIm.  Bran  taM....M*  NMul  Hi*.... Mi 

TYPE  102  (MlntnM) 
i pound  switch  especially  soluble  (or  tht  primary 
lW  outald*  radios. 


le  couplers, 
tilsh  $1.10 


Nlokal  talak  SI.2S 


VARIOMETER  PARTS 

Turned  from  hardwood.  Set  as  shown  oon- 
atstln*  of  stator  (two  parts),  rotor  and  form 

for  winding  colls  Postpaid  12.50 

Sixe  of  tutor  SH"  sq. 
Other  sixes  made  to  order 
SET  NO.  TWO  contains  all  parts  for  the 
variometer  Including  the  above   and  knob, 
scale,  pointer,  shaft,  binding  poets,  wire  and 

Instructions  for  assembly  Postpaid  $3.00 

BUILD  YOUR  OWN  APPARATUS 
Our  standardized  parts  and  materials  make 
It  easy  to  build  efficient  apparatus  that  Is 
beautiful  and  uniform  In  appearance. 

NEW  LOOSE  LEAP  CATALOG  BEADY 
Bent  for  Are  cents  In  stamps. 

The  Wilcox  Laboratories 

Lansing  Dept.  D  Michigan 


MEASUREMENT  OF  HIGH  TEM- 
PERATURES IN  THE 

LABORATORY 
(Continued  from  page  37) 
nary  work.  All  readings  were  checked 
with  an  Englehardt  millivoltmeter  and 
a  platinum  rhodium  thermocouple 
which  the  writer  has  recently  added  to 
his  laboratory  equipment. 

For  obtaining  approximate  results  in 
calibrating,  Seger  cones  can  be  pur- 
chased from  chemical  supply  houses 
and  can  be  used  in  an  electric  furnace 
having  an  arrangement  for  viewing  the 
melting  of  the  cones.  The  cones  and 
couple  to  be  calibrated  are  arranged  in 
the  furnace  and  the  temperature  gradu- 
ally raised.  As  the  cones  fuse  the 
reading  in  millivolts  should  be  taken. 
With  the  fusing  point  of  the  Seger 
cones  known  a  curve  can  be  plotted 
showing  temperature  and  millivolt- 
meter  readings.  The  cones  can  be  pur- 
chased in  assorted  lots  and  should  be  or- 
dered by  number.  Following  is  a  list  of 
cones  with  numbers  and  fusing  points: 
Number  Fusing  Point — Degrees  C 
•022  590 


.021 
.020 
.019 
.018 
.017 
.016 
.015 
.014 
.013 
.012 
.011 

mo 

.09 
.08 
.07 
.06 
.05 
.04 


629 
650 
680 
710 
740 
770 
800 
830 
860 
890 
920 
950 
970 
990 
1010 
1030 
1050 
1070 
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The  electromotive  force  developed  by 
a  thermocouple  depends  upon  the  dif- 
ference between  the  hot  and  cold  junc- 
tions and  for  precise  work  one  junction 
of  the  couple  should  be  kept  at  con- 
stant temperature.  A  convenient  ar- 
rangement is  to  have  the  ends  of  the 
couple  pass  through  a  cork  into  a 
thermo  bottle,  which  has  previously 
been  filled  with  cracked  ice.  However, 
as  the  couple  was  primarily  designed 
and  made  for  the  heat  treatment  of 
tool  steel  no  cold  junction  need  be  made 
for  these  determinations. 

The  apparatus  described  herewith 
should  appeal  strongly  to  the  amateur 
mechanic  and  model  maker.  Various 
tool  steels  fail  to  give  the  length  of 
service  expected  due  to  insufficient 
hardness  or  lack  of  uniformity  of  hard- 
ness and  a  calibrated  couple  with  a 
millivoltmeter  offer  a  simple  method 
for  determining  the  proper  temperature 
to  which  high  carbon  tool  steel  should 
be  heated  before  quenching. 

When  iron  and  steel  pass  through 
certain  of  its  transformation  points  the 
hardness  and  coarseness  of  the  grain 
are  considerably  altered.  These  prop- 
erties may  be  made  permanent  by  sud- 
den quenching. 

(Continued  on  page  72) 
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■Jt jTRAIN  DISPATCHING 


LEARN  WIRELESS 

TELEGRAPHY  AND  TELEPHONY 

AT  HOME  IN  TEN  WEEKS 

Calls  Coming  in  Steadily  for  National  Radio  Institute  Graduates 
from  All  Parts  of  the  Country.  Four  Concerns  Guarantee  to 
Take  All  Operators  We  Can  Furnish. 

Commercial  Radio  has  arrived  and  many  attractive  positions  are  now  open 
in  Commercial  Land  Radio  Service,  Merchant  Marine,  Railroads,  Radio 
Supply  Factories,  Lake  and  Ocean  Steamship  Lines,  Telegraph  Companies 
'and  Aerial  Mail  service.  We  are  now  receiving  requests  for  more  National 
Radio  Institute  Graduates  than  we  can  furnish  and  with  the  arrival  of 
spring  more  opportunities  than  ever  present  themselves. 


Salaries  Up  to  $15,000  a  Year 

With  our  help  you  can  qukkly  qualify 
for  a  first  grade  government  license  and 
a  good  position  paying  you  approximate- 
ly $225  a  month  to  start  as  an  operator. 
There  are  splendid  opportunities  for  pro- 
motion to  Radio  Mechanic,  Electrician, 
Government  Inspector,  Radio  Aid,  and 
Radio  Engineer,  some  positions  paying 
as  high  as  $15,000  a  year.  Many  of  our 
students  secure  positions  as  operators  be- 
fore completing  our  course,  because  it  is 
based  on  actual  practice  and  teaches 
quickly  what  is  needed  to  make  a  big 
success  of  Wireless  work.  No  previous 
training  or  experience  is  necessary  to 
study  wireless.  With  the  help  of  our 
wonderful  Natrometer  you  can  team 
wireless,  the  National  Radio  Institute 
way,  in  approximately  ten  weeks  by  mail, 
right  in  your  own  home. 

Get    Your    Instructions  from 
Washington  —  Center   of  All 
National  Wireless  Activities 

The  National  Radio  Institute,  established 
in  1914,  was  the  first  in  America  to  suc- 
cessfully teach  wireless  by  mail.  Wash- 
ington is  the  home  of  the  United  States 
Shipping  Board — center  of  all  official 
wireless  activities — and  the  home  of  the 
United  States  Department  of  Commerce 
(Radio  Dept.)  which  passes  upon  every 
first  grade  government  license  granted  in 
America  and  also  issues  all  permits  to 
erect  and  operate  radio  stations.  We  now 
have  hundreds  of  students  throughout 
the  world.  Our  location  in  the  nation's 
capital,  together  with  the  standing  of  our 
officers  and  our  wide  acquaintance  with 
government  officials  connected  with  wire- 
less activities  places  us  in  position  to  give 
our  students  the  best  instructions  obtain- 
able and  to  be  of  the  utmost  help  in 
assisting  them  to  secure  good  paying 
positions. 

Travel  if  You  Want  To 

If  you  want  to  travel  and  see  the  world, 


go  to  foreign  countries  and  increase  your 
knowledge  of  world  affairs,  wireless  of- 
fers you  the  chance  of  s  lifetime.  How- 
ever, if  you  prefer  to  locate  near  your 
home  you  may  secure  a  permanent  posi- 
tion at  one  of  the  many  land  radio  offices, 
railroads,  telegraph  and  steamship  com- 
panies. 

Special  Privileges  to  National 
Radio  Institute  Students 

$tndent«  of  the  National  Radio  Institute  re- 
ceive the  following: 

Complete  combination  conrae  in  Wirelea* 
Telegraphy  and  Telephony — 
Special  post-graduate  conrae  at  our  large 
Washington  school,  if  desired — 
five  text  books,  one  hand  book,  forty -six  spe- 
cial lesson*  and  eighteen  personal  examina- 
tion*— 

Membership  in  the  N.  R.  I.  Radio  Relay 
league  ana  handsome  bine  and  gold  mem- 
bership pin  presented  immediately  upon  en- 
rollment— 

Large  handsome  diploma  suitable  for  fram- 
ing— 

Complete  automatic  Natrometer  outfit  and 
carrying  case — 

Personal  help  in  securing  wireless  position 
and  endorsement  of  Institute  officials, 

This  Fine  Natrometer  Given  to 
You 

This  wonderful  Natrometer  automatically 
sends  you  wireless  me— age*  a*  though  com- 
ing from  a  radio  station  thousands  of  miles 
away.  It  is  a  complete  improved  sending 
and  receiving  set,  embodying  the  same  type 
of  instruments  as  used  by  the  United  States 
Bureau  of  Navigation  in  testing  applicants 
for  official  license.  Hade  especially  and  ex- 
clusively for  National  Radio  Institute  stu- 
dents. 

Send  for  Free  Booklet 

We  have  prepared  a  book  telling  all  you 
want  to  know  about  wirelea*  and  the  future 
it  offers  you.  Startling  facts  you  are  inter- 
ested in  are  freely  discussed.  It  tells  how. 
during  the  past  six  years,  we  have  helped 
hundreds  of  ambitious  men  and  women  and 
how  we  will  help  you.  Send  the  coupon  to- 
day or  write  to  the 

NATIONAL  RADIO  INSTITUTE 


First  and  Foremost 
Est.  1914— Dept.  187 
14th  &  U  Streets,  Washington,  D.  C. 


■1IJ1"V 


Write 
Plainly 


NATIONAL  RADIO  INSTITUTE, 
Dept.  187,  14th  Ac  U  Streets, 
Washington,  D.  C. 

Send  me  your  free  book,  "Wireless  the  Opportunity  of 
Today,"  telling  me  about  the  opportunities  in  Wireless,  your 
Famous  Home  Study  course  in  Wireless  Telegraphy  and 
Telephony,  your  post-graduate  course,  the  N.  R.  I.  Radio 
Relay  League  and  your  special  wireless  instrument  offer. 


Name 


Address 


City. 


State. 
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Price,  110- Volt  A.C.  Driving  Meter.  $99.00;  110- 
Volt  D.C  Driving  Meter,  $110.00,  F.O.B.  Factory 


iW8*l  . 

HIGH  VOLTAGE- 
DIRECT  CURRENT 

Motor  Generators 

This  unit  has  a  normal  output 
of  100  watts  (200  milliamperes 
at  500  volts)  with  a  voltage  range  of  200  to  500  volts.  The  generator  is  com- 
pounded to  insure  constant  voltage  under  variable  load.  It  is  furnished  to 
operate  on  either  D.C  or  A.C.;  a  shunt  motor  being  supplied  for  D.C  and  an 
induction  motor  for  A.C  The  generator  is  equipped  with  a  commutator  of  48 
segments  reducing  the  commutator  hum  to  a  minimum. 

Unit  is  complete  with  insulating  coupling  and  mounted  as 
illustrated  on  a  finished  base  8"  x  20".  Shipment  can  be 
made  immediately. 

The  motor  generator  illustrated  above  is  only  ONE  of  the  many  newly  d—jsj—d 
radio  epeciaJti—  which  we  have  ready  for  you.  Write  us  for  descriptive 
bulletin*  which  are  being  issued  covering  ell  International  Radio  products. 
Address  Dept.  No.  21. 

INTERNATIONAL  RADIO  TELEGRAPH  CO. 

326  Broadway  New  York  City 

-A  MARK  Urj  of  QUALITY  


THE  ^.W AY  TO  SATISFACTION 

Lies  thru  a  careful  purchase  of  trustworthy 
equipment. 

Let  your  first  cost  be  your  only  cost  by  "Buying 
Right"  at  the  very  start. 

Inferior  apparatus  can  but  produce  inferior 
results. 

ALL  RADIO  EQUIPMENT 

carried  by  us  is  selected  stock— selected  with  a 
view  toward  dependability,  service  and  reason- 
able cost. 

Bulletin  14  will  be  sent  upon  receipt  of  10  cents 
— applicable  on  first  dollar  order. 

ATLANTIC  RADIO  CO.,  Inc. 

88  Broad  Street  Boston  9,  Mass. 


HOW  TO 
UNDERSTAND 


BLUE  PRINT 
DRAWINGS 


What  Every  Meduaic  Should  Thoroughly  Know 

This  book  points  out  the  ■tumbling  blocks  for  mechanic  to  avoid  In  acquiring 
a  oompUts  understanding,  aa  wall  aa  to  ihow  yon  HOW  TO  GO  AT  the  reading 
of  a  blue  print  drawing. 

Ever?  phase  of  the  seventy  subject!  Is  gone  Into  In  detail,  to  that  any  average 
man  can  muter  with  but  little  study.  Every  point  la  clearly  brought  out  with 
euffldent  sketches  to  describe  each  of  the  actual  blue  print  drawing  examples. 
In  fact,  the  Illustrations  are  practically  self  explanatory. 

Cvery  mechanic  needs  this  book,  be  bis  experience  In  fflf**nr»t  limited  or 
long.  Bead  the  following  comment  from  a  man  who  passes  on  from  SO  to  800 
blue  prints  a  day. 

I  never  thought  there  waa  so  nueh  te  kaew 
'      '  reaali 


la  the 


■I  of  a  blue  prist  erawlas 

 iNWA- 


w*t  p.  co: 


•lannlna  Dept.  Mgr.. 
libber  Co.'e  ltaoh.  Shop. 


[[in  v.,  is\:  AMiivrr. 


VAT.  Plai 
U.  a  Rubber 

This  beok  contains  the  most  vital  and  practical  Information  on  the  subject 
of  blue  print  reading,  and  la  the  beet  and  safest  Investment  you  can  make. 
Bend  far  a  copy  to-day  before  you  forget.  TOD  CANNOT  LOSE,  TOUR 
MONET  REFUNDED  IF  NOT  SATISFIED. 

PRICE: — Post  paid  U.  8..  (2.00;  Canada.  CIS;  Foreign.  U.K. 

I6S  gages— sue  t  x  7'/,  Inehes. 
Haaeiontly  bound  In  eletb  221  llluttratleat 

64  months  In  ths  making. 

EDUCATIONAL  INSTITUTE,  13S  Rowland  Bldf.,  Detroit,  Michigan 


(Continued  from  page  70) 
The  sample  to  be  tested  is  prepared 
by  counterboring  a  hole  in  the  piece  of 
steel  and  the  bare  end  of  the  thermo- 
couple inserted.  Another  method  is  to 
clamp  over  the  bare  end  of  the  couple 
two  pieces  of  the  steel  to  be  tested. 
These  pieces  should  be  at  least  one  inch 
long  and  not  less  than  three-quarters 
of  an  inch  wide.  The  sample  is  now 
placed  in  a  furnace  and  the  furnace 
gradually  heated.  Fig.  —  shows  the 
arrangement  as  used  by  the  writer.  A 
rheostat  should  be  used  to  control  the 
temperature.  Allow  the  furnace  to 
reach  600°  C.  At  a  certain  point  vari- 
able with  the  carbon  content  of  steel 
the  indicator  on  the  millivoltmeter  will 
be  motionless  for  several  seconds  due 
to  the  readjustment  of  the  steel  struc- 
ture and  the  changing  conditions  caused 
by  the  application  of  heat.  This  point 
is  known  as  the  decalescent  point  The 
temperature  of  the  millivoltmeter  read- 
ing at  this  pause  indicates  the  proper 
quenching  temperature.  The  tool  or 
sample  to  be  tested  is  generally  heated 
slightly  higher  than  necessary  to  allow 
for  the  loss  of  heat  from  the  furnace 
to  the  quenching  bath. 

The  serious  investigator,  with  the 
apparatus  described  in  this  paper, 
should  have  no  difficulty  to  acquire  the 
principles  of  thermoelectric  pyrometry 
and  particularly  the  pyrometric  phe- 
nomena attending  the  critical  quench- 
ing temperature  of  steel. 

CHEMISTRY  OF  THE  COMMON 
METALS 
(Continued  from  page  36) 
does  not  have  a  very  great  commercial 
value. 

Potassium  perchlorate  is  formed 
when  the  chlorate  is  heated  very  gently. 
This  substance  is  a  white  crystalline 
one  which  is  not  very  soluble  in  water. 
It  can  also  be  formed  when  perchloric 
acid  is  added  to  a  solution  of  a  potas- 
sium salt.  At  higher  temperatures  the 
perchlorate  decomposes  into  the  chloride 
and  oxygen. 

Potassium  nitrate  (KNO„)  is  a  very 
important  compound.  It  is  commonly 
known  as  saltpeter  and  is  found  in 
great  quantities  in  nature.  The  present 
method  of  making  the  salt  is  by  bring- 
ing together  equivalent  quantities  of 
sodium  nitrate,  potassium  chloride  and 
water.  When  this  mixture  is  heated  to 
a  fairly  high  temperature  a  large 
amount  of  the  sodium  chloride  sep- 
arates. The  solution  is  filtered  while 
hot  and  allowed  to  cool  when  potassium 
nitrate  and  a  little  sodium  chloride 
crystallizes  out. 

Potassium  nitrate  (KNO,)  is  made 
in  the  same  manner  as  the  correspond- 
ing sodium  salt.  As  it  is  much  more 
difficult  to  purify  and  as  it  can  be  re- 
placed in  every  case  by  the  salt  of 
sodium,  it  is  not  largely  used. 

(Continued  on  page  75) 
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AMATEURS  ATTENTION  ! 

Send  over25  Miles  on  P.C. 


Here  at  last 
current  New 


U  real  "commercial  type"  radio  apparatus  designed  for  low  power  direct 
mt  transmitting  records  are  in  store  for  you.    Take  advantage  of  this  special 

-;  -^"-V  ._'  introductory  offer  and  save  $7.50. 


"AMRAD"  INDUC- 
TION COIL 

6  Volt  or  32  Volt 


of  tbe  U.  B. 
ti  lenice  during 
bakellte  Insulation  through- 
out.    Its  secondary,   wound   In   J9  ■ecUons, 
i  60.000  volts  -    Bated  at  100  watts  this 
i  output  about  100  per  asst.  greater 

i  1  men  asll.  The  vibrator  is  nsggad.  steady 


your  power  en  one 
aharp  ware  and  a  clear, 
bell-like  note  at  every  tap 
of  the  key  will 
other  amateurs  In 
■tats  sit  up 
nolle*.      The  imrid 

 -  bed  Gap.  oarafully 

an  low  - 


Mints.  J.  yields  the  secret  of  long-range  transmitting  ea  lew  power. 
ftS^Sdi  w  a»  Msnttoal  to  design  to  the  hear,  uj  fcw  ana  1  tw 
Amrad  Quenched  Oens  now  kejfng  Installed  tn  long  ftltlsnss  aaaatesjr 
■tattoo*.    Not  only  wU  this  spedsl  quenohed  gap  make  your  trans- 


as  the  mora  eesthr 

nterfei 


Priofif  €  volt  typ* 


.  .  $12.50 


"Amrad"  Induction  Coil,  regular  price 
"Amrad"  Quenched  Gap,       "  " 


$28.50  Price,  Induction  Coil  Type 

Special  Introductory  Offer 

If  you  have  had  limited  power  at  your  disposal  and  inefficient  apparatus  or 
if  you  are  waiting  to  be  introduced  to  the  fascination  of  sending  radio  mes- 
sages over  into  the  next  county  or  state  here  is  your  chance  to  get  the  two 
most  important  pieces  of  transmitting  apparatus  at  an  actual  saving  of  $7.50. 

.   .  $28.50 
.   .  12.50 
$41.00 

Special  Price  for  the  Double  Buy,  $33.50 

Either  32-voIt  or  6-rolt  coil  may  be  chosen 

f-l{Y|Ar  ff%  Ot*rlpr  Show  this  advertisement  to  your  dealer  and  ask  him  to  order  one  of  these 
wiUCr  combinations  for  you.  If  you  have  no  radio  dealer  in  your  vicinity  send  us 
check  or  money  order  for  $5  and  we  will  ship  direct  to  you  by  parcel  post  C.  O.  D.,  the  balance  plus  postage. 
Act  promptly,  as  the  standard  Signal  Corps  parts  which  we  secured  from  the  Government  were  only  sufficient 
to  make  up  a  limited  number  of  sets.  If  you  are  not  ready  to  buy  and  want  further  information  send  for 
free  Bulletin  P  which  contains  complete  description  and  operating  directions. 

Dfialfirx'  OlUlOrtlinitv   Write  at  once  for  short-term  trade  discount  on  this  combination. 

c  c*s  w|J|J\>i  lUIllajr  n0  better  opportunity  to  introduce  apparatus  of  such  high  quality 
at  such  low  prices  will  ever  be  had  again.  The  offer  is  made  especially  to  introduce  our  rapidly  growing 
line  of  "commercial  type"  radio  apparatus. 

Address  all  communication*  to  New  York  office 


American  Radio  and  Research  Corporation 
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Two  Famous 

RADISCO 
SPECIALTIES 


T  f 

J  vVAVA  /— 


RADISCO 

•  APR&RATUS  • 


RADIO    DISTRIBUTING  CO. 
WARK  NEW  JERSEY 


RADISCO  COILS 
conceded  by  several  well-known  Radio  Men  to  be  far  superior 
to  any  similar  type  of  Inductances.  Made  in  seventeen  sizes, 
tapped  and  plain.  Wave  length  range  from  200  to  20,000  me- ' 
ters.  Priced  from  70c  to  $4.85.  Plentiful  supply  in  stock  at  all 
Radisco  Agencies. 

RADISCO  BETTER  "B"  BATTERY 
is  made  according  to  Government  specifications  in  two  (2) 
sizes:  3%  x  2  x  2ya"  and  6%  x  4  x  3  .  A  first  class  IS  cell;  5 
group  battery;  VARIABLE  VOLTAGE  (Pat.  App.  for)  is  a 
special  feature  of  this  battery  which  enables  you  to  provide  critical  voltage  regulation  for  your 
vacuum  tube  by  means  of  a  switch  connection  with  cells,  taps  of  which  have  been  taken  off. 
Very  economical  and  convenient.  If  one  cell  goes  bad  just  test  each  group  of  3  cells  and  short 
circuit  the  bad  one.  Price:  Small  size  $1.40.  Large  size  $2.40.  At  any  agency — or  if  ordered 
by  mail  include  postage  for  2  pounds  on  small  size  and  5  pounds  on  large  size. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for  the  Radisco  trade  mark 
on  all  parts  you  buy  and  be  sure  of  getting  efficient  apparatus. 


Below  are  listed  a  few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  "B" 
teries,  and  are  our  Agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM 


Bat- 


ALBANY,  N.  Y. 
E.  L.  Long, 
21  Magnolia  Terrace. 

ATLANTIC  CITY,  N.  J. 

Independent  Radio  Supply  Co., 
118  So.  New  Jersey  Ave. 

BALTIMORE,  MD. 

Radio  Engineeriag  Co., 
827  Madison  Ave. 

BE1NVILLE,  QUEBEC,  CANADA 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 
Atlantic  Radio  Co., 
88  Broad  Street. 

BROOKLYN,  N.  Y. 

Kelly  A  Phillips  Electric  Co. 
312  Flatbush  Avenue. 

BRONX,  NEW  YORK. 

Amateur  Wireless  Equipment  Co., 
1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 


ILLINOIS. 
EUREKA,  PEORIA 

Klaus  Radio  Co. 
HAMPTON,  N.  H. 

DeLancey  Fetch  Sl  Co. 

LOS  ANGELES,  CALIF. 
The  Wireless  Shop, 
Sll  W.  Washington  St. 

McKEESPORT,  PA. 
K.  &  L.  Electric  Co. 
427  Olive  Street. 

NEW  ORLEANS,  LA. 
L.  A.  Rose, 
121  Camp  Street. 

NEWARK,  N.  J. 

A.  H.  Cor  win  db  Co., 
4  West  Park  Street. 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 

507  Florence  Ave. 

"8HA" 
PHILADELPHIA,  PA. 

Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  L 

Rhode  Island  Elec  Equip.  Co., 
48  Washington  Street. 

PITTSBURG,  PA. 
Radio  Electric  Co., 
4821  Forbes  Street. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co. 
P.  O.  Box  3 
Branch  8  Kingsbury  St., 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 
Electric  Service  Co., 
888  Armory  Street 

TORONTO,  ONT.,  CAN. 
The  Vimy  Supply  Co., 
885  College  Street. 

WASHINGTON,  D.  C 

National  Radio  Supply  Co., 
1408  U  Street,  N.  W. 

WICHITA,  KANSAS. 
The  Cosradio  Co., 
1728  Fab-mount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 
RADIO  DISTRIBUTING  COMPANY    :     Newark,  New  Jersey 
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(Continued  from  page  72) 
Potassium  carbonate  (K,COa)  is 
now  obtained  from  potassium  sulfate 
by  a  modification  of  the  Le  Blonc 
process  for  the  preparation  of  soda.  It 
is  also  obtained  by  the  use  of  potassium 
chloride  by  taking  advantage  of  the 
fact  that  when  carbon  dioxide  under 
pressure  is  forced  into  a  potassium 
chloride  solution,  containing  mag- 
nesium carbonate  in  suspension,  a 
double  salt  having  the  formula  KHCO, 
MjCO^HjO  is  deposited.  This  salt 
is  readily  decomposed  by  hot  water, 
producing  M,CO,  which  is  preciptated. 
Carbon  dioxide  passes  out  of  the  solu- 
tion and  a  solution  of  potassium  car- 
bonate remains  from  which  the  salt  is 
obtained. 

Potassium  bicarbonate  (KHCO,)  or 
potassium  acid  carbonate  may  be  pre- 
pared by  passing  carbon  dioxide 
through  a  very  strong  solution  of  the 
carbonate.  The  solution  of  this  sub- 
stance is  slightly  alkaline.  It  can  be 
partially  decomposed  into  CO,  and  the 
carbonate  by  boiling.  At  a  tempera- 
ture of  190  the  salt  is  entirely  decom- 
posed into  the  carbonate,  carbon  dioxide 
and  water. 

Potassium  sulfate  (K,SOJ  occurs 
largely  in  nature.  It  is  present  in 
schoenite  and  it  is  obtained  from  this 
substance  by  adding  potassium  chloride 
and  a  little  water.  When  heated  potas- 
sium sulfate  crystallizes  out,  leaving 
magnesium  chloride  in  the  solution. 

Potassium  cyanide  (KCN)  is  manu- 
factured by  heating  potassium  ferrocya- 
nide  with  potassium  carbonate.  The 
following  reaction  then  occurs: 

K,Fe(CN)a+K3C01=SKCN+ 
KCNO+C02+Fe 

Potassium  cyanide  is  used  in  large 
quantities  in  gold  mining  and  the 
processes  of  silver  and  electroplating. 

A  PRACTICAL  SAFETY  DEVICE 

Emery  wheels,  rotary  cutting  ma- 
chines, etc.,  are  a  constant  source  of 
danger  to  the  workman's  eyes.  With 
"safety  first"  being  preached  by 
trained  organizations  of  safety  men  in 
all  big  industrial  estabishments,  any 
device  designed  to  protect  the  worker's 
eyes  from  injury  is  of  general  interest. 

Goggles  and  glass  shields  have 
proven  fairly  satisfactory,  but  not  en- 
tirely so,  because  of  the  liability  of  the 
glass  to  become  broken. 

Recently  safety  glass  and  transpar- 
ent sheeting  (the  same  material  used 
for  lights  in  auto  curtains)  have  been 
tried  with  great  success. 

The  safety  glass  is  made  either  by 
laying  in  it  a  coarse  mesh  of  fine  wire 
or  by  employing  hydraulic  pressure  to 
weld  a  piece  of  the  transparent  sheet- 
ing between  two  sheets  of  glass. 

However,  for  goggles  or  shields  over 
emery  wheels,  the  transparent  sheeting 
alone  is  very  effective.  It  is  cheaper 
and  lighter  than  any  form  of  glass. 


"MODERN"  AMPLIFIERS 

bring  in  the  telegraph  and  voice  signals  with  amazing  intensity. 
Operating  on  one  dry  cell,  their  ruggedness  and  simplicity  makes 
them  partii  ularly  well  adapted  for  demonstrations. 

In  the  experimental  station,  a  "Modern" 
Amplifier  offers  unlimited  possibilities  for 
new  investigation. 

Relay  Stations  depend  upon  the  "Mod- 
ern" Amplifier 'to  strengthen  their  weak 
links  in  the  trunk  lines. 

Ten  years  of  development  have  gone  into 
this  outcome  of  the  Multi-Audi-Fone.  The 
perfect  design,  evident  in  the  moulded 
Bakelite  case  and  highly  finished  metal  parts 
has  been  carried  out  consistently  in  the  in- 
terior construction. 

Only  one  dry  cell  is  needed  to  operate  the 
One-Step  Amplifier,  or  three  cells  for  the 
Two-Step  Type.  So  little  current  is  drawn 
thai  the  batteries  last  from  seven  to  twelve 
months.  No  high  voltage  or  storage  bat- 
teries to  worry  about. 
OiM-Stap  Amplifier 

Modern  Amplifiers  can  be  used  with  any  detector 

One-Step  Amplifier  (less  headset)  $18.00 

Load  Speaking  Horn  for  One-step   12.50 

Two-Step  Amplifier  with  Load  Speaking  Horn .  75.00 

BULLETIN  Al  DESCRIBES  THE  AMPLIFIERS  AND  OTHER  APPARATUS 

MODERN  RADIO  EQUIPMENT  COMPANY 

29  Sooth  Broad  Street  Elizabeth,  N.  J. 


you  can  use  AUDIOTRONS  INY0URRADI° 

SET, WITHOUT  chancing  the  sockets.  IF  YOU  HAVE  A 


Radio  Electric  Audiotron  Adapters  are  the 
logical  meant  for  using  tubular  audions  in 
standard  apparatus  equipped  with  four-point 
sockets.  The  superiority  of  this  adapter  is 
evident  in  the  simplicity  of  construction  and 
protection  afforded  the  vacuum  tube. 

AUDIOTRON  ADAPTER,  $1.50,  Shipping  weight  1  lb. 

The  Radio  Electric  Company  carries  a  complete  line  of 
Bunnell,  Radisco,  Murdock,  Clapp-Eastham  Radio 
Apparatus,  Federal  and  De  Forest  Instruments.  Special 
equipment  made  to  order.  Pittsburgh  experimenters  are 
invited  to  visit  our  retail  store.  A  10c  stamp  will 
bring  our  catalog. 

4614  HENRY  ST.,  E.  E. 
PITTSBURGH,  PA. 


RADIO  ELECTRIC  COMPANY 


MORE  THAN  A  STORE  !! 

Distributors  of  reliable  experimental  and  Laboratory 
Radio  apparatus  for  High  Schools,  Colleges  and  Indi- 
viduals. At  F.  D.  Pitts  Co.,  Inc.,  you  will  find  an 
exposition  of  reliable  radio  apparatus  and  supplies  from 
the  foremost  manufacturers  of  the  country.  No  other 
store  has  such  a  complete  line  of  equipment,  nowhere  else 
is  there  such  an  opportunity  to  choose  from  the  products  of  so  many  radio  manu- 
facturers. A  feature  which  must  appeal  to  experimenters  is  that  we  keep  things  in 
stock)  Immediate  delivery  II  Give  our  service  a  trial  I  Send  6  cents  for  new 
catalog.   Every  experimenter  should  have  it! 

F.  D.  PITTS  CO.,  Inc. 

12  PARK  SQUARE  Dept.  F  BOSTON  11,  MASS. 
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To  Transmit  Through  Static  Requires  an  Efficient 
Transformer  and  a  High  Spark  Frequency 

ACME  TRANSFORMERS 


ARE  THE  MOST  EFFICIENT  AT 
HIGH  SPARK  FREQUENCIES. 
HIGH  SPARK  FREQUENCIES 
ARE  THE  MOST  EFFICIENT. 
VOLTS  TO  PRODUCE  AUDIBLE 
SOUND  IN  800  OHM  RECEIVERS. 

(By  L.  W.  Austin,  Bureau  of  Standards  Bulletin, 
Vol  5,  No.  1) 


Frequency 

60 
120 
180 
300 
420 
540 
660 
780 
900 


Volts 
6,200x10-' 
2,900 
1,700 
600 
170 
80 
30 
11 
6 


Therefore  the  receivers  are  1 00  times  as  sensitive  at 900 sparks  per  second  as  at  300sparks  per  second 

High  spark  frequencies' — for  same  power  from  transformers  —  means  less  voltage,  less  condenser 

losses,  and  larger  antenna  current 

The  Acme  Transformer  is  the  Only  Amateur  Radio  Transformer  Which  Efficiently  Supplies 
Energy  to  an  Antenna  at  800  Sparks  Per  Second  from  a  60  Cycle  Source. 

BUILT  BY  GOOD  MECHANICS 
USED  BY  LONG  RANGE  AMATEURS 


DESIGNED  BY  GOOD  ENGINEERS 
SOLD  BY  LEADING  DEALERS 


Write  for  Bulletin. 


ACME  APPARATUS  COMPANY 

24  Windsor  Street,  Cambridge  39,  Mass. 

Radio  and  Transformer  Engineers  and  Manufacturers 


A What  Are  the 
Wild  Waves  Saying? 
You  can  find  out 
with  "Ace"  equipment 

We  can  furnish  parts  for  audion 
control  panels  and  amplifiers. 
The  panels  are  3/16"  formica, 
grained    finish,     lettering  in 

E white.  Control  panel  includes 
socket,  grid  leak,  grid  con- 
denser, rheostat,  binding  posts 
and  formica  panel. 

Amplifiers  include  the  above  and  transformer,  etc.,  all  ready 
to  wire. 

Audion  Control  Panel    $7.50 

One  Step  Amplifier    10.00 

Audion  Control  Panel  and  One  Step  Amplifier  on  Large  Panel   1 7.50 

Two  Step  Amplifier  on  Large  Panel   .  20.00 

YOU  MAY  PAY  MORE.  BUT  YOU  CANT  BUY  BETTER 
THE  PRECISION  EQUIPMENT  CO.,  2437  Gilbert  Aw,  Dept.  B,  CINCINNATI,  OHIO 


athematics  Made  Easy 

Aroascope — the  Combination  Triangle 

a  Brain— will  multiply,  drrlda.  flture 
ntage  and  proportion,  solve  all  problems 
tonometry  and  geometry,  draw  symmetrl- 
guree.  plot  aroa,  eta    Superior  to  any  slide 

Simple  to  operate.  Also  Includes  A  TRAN8- 
ENT  TRIANGLE,  PROTRACTOR  and 
EE  RULES.    Used  at  Columbia  University. 

Point,  U.  8.  Aeronautic  School!,  etc.  Only 

postpaid.  Order  today  before  you  forget, 
t.  U,  L.  J.  LEISHMAN  "  " 


I  CO.,  Ogden,  Utah 


A  NEW  DETECTOR 

That  can  either  be  used  as  a  Panel  Unit,  as  advocated 
by  this  magazine  or  "on  the  table."  and  only  one  knob 
Is  used  for  Position  and  Pressure.  Instantly  adjustable 
to  any  spot  on  the  crystal.  Price  Includes  tested  galena. 
Base  5  Ins.  by  i%  Ins.  $2.60.  Base  6  Ins.  by  5  Ins. 
I  cups  $5.00. 

Jumt  writ*  for  Information  mnd  Her 

THE  BAR  WICK  RADIO  SUPPLY  CO. 

89  Britannia  Ave.  Hamilton,  Ont.,  Can. 


FOUR 
NEW  BOOKS 

WIRELESS  EXPERIMENTERS 

will  be  interested  in  this  NEW  BOOK 

SELENIUM  CELLS.  Design,  construction  and 
use  of  the  various  makes,  by  T.  W,  Benson.  Illus- 
trated with  drawings  and  half-tones.  80  paces. 
7%  x  5  In.,  cloth  $1.50. 

AUTOMOTIVE  MAGNETO  IGNI- 
TION, Its  principles  and  applications,  by 
Mich.  E.  Toepel.  Second  Edition,  re- 
vised and  enlarged.  Illustrated.  Cloth, 
$2.00. 

AERONAUTICAL  ENGINES,  by  F. 

J.  Kean,  Second  Edition,  revised  and 
enlarged,  96  pages,  48  diagrams,  29  page 
plates  and  5  folding  plates.   Cloth,  $2.60. 

LATEST  MAGIC,  The  New  Book,  by 

Prof.  Hoffmann  (Angelo  Lewis),  Sec- 
ond Edition  revised,  fully  illustrated, 
handsomely  bound  in  cloth — gilt  $2.00. 

Spon  &  Chamberlain 


122  E.  Liberty  St. 


New  York  City 


Arnold 


Loom  Couplers 


J.  F.  ARNOLD 


Send  4c  stamp  for  lit- 
erature which  Is  sm 
■^■^b  to  Interest  ysu. 
2082  Lexington  A»,  N.Y. 
Established  1910 
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Haul  Telephone.  U.  S.  Nary  Type  CW 
834,  Army  Type  P-ll 


"The  Quality  Mark" 

H  E  Standard  Head 
Phone  of  both  the  U.  S. 
Navy  and  U.  S.  Army 
is  illustrated  in  the  cut.  More 
of  these  phones  were  pur- 
chased than  all  other  types  put 
together.  No  more  sensitive 
or  easy-wearing  phone  is 
made.  They  are  manufactured  for  us  by  the  Western  Electric 
Company  and  are  known  as  Navy  type  CW  834  and  Signal  Corps 
type  P-ll. 

The  regular  price  is  $14.50,  but  for  the  next  thirty  days  orders  will 
be  accepted  at  the  regular  price  less  15%  or  $12.30  net,  Parcel  Post 
paid.  This  is  the  opportunity  of  a  lifetime  to  get  at  a  bargain  what 
is  undoubtedly  the  best  phone  made  for  long  distance  reception. 
Payment  should  accompany  order. 

Our  complete  line  of  other  high  grade  radio 
products  is  now  available  to  the  experimenter. 

WIRELESS  IMPROVEMENT  COMPANY 

Radio  Engineers,  Manufacturer!  and  Distributors 

47  West;Stre*t  New  York,  U.  S.  A. 


w 


IRELESS 


We  make  a  charge  or  25c  lor  It 
Issuing  a  coupon  receipt  redeem- 
able on  a  purchase  of  S3  or  more. 


M 


ANUAL 


No.  K-12 
Ready  May  25 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  absolutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  We 
catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect. 

Get  a  copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material 
fiom  one  source  of  supply  and  save  trouble. 

Our  180  page  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  INC. 

New  York— 17  Park  Place  St.  Louis — 1106  Pine  St.  • 

Chicago — 114  So.  Walls  St.  San  Francisco — 604  Mission  St. 


MERACO 

EQUIPMENT 

"MERACO"  PERFECT  B  BATTERIES 
Are  made  In  three  sizes  and  are  fully  guaranteed. 
Our  circular  Kill  Interest  you.     Bend  for  It. 

Buy  WHILE  YOU  CAN  at  This  Price 
Here  Are  a  Few  Other  Meraco  Offers: 

■    Hard   rubber.  3/16.    K.    %■   %.   to.,  $1.40 

per  lb. 

Bakellte  trade  xx.  natural,  $2  90  per  lb.:  black. 
$3.00  per  lb. 

Flexible  rubber  tubing  to  slip  over  leads.  4c  per 
foot;  $3.50  per  100  rt. 

Note:  Postage  must  be  Included,  as  extremely  low 
prlcea  prohibit  shipment  otherwise. 

MERCURY  RADIO  APPLIANCE  CO. 
672-A  Broadway,  Brooklyn,  N.  Y. 


GOING  AWAY  THIS 
SUMMER? 

You  may  not  be  near  s  news  stand  while  yon 
are  away  this  summer,  but  you  most  not  miss 
the  radio  articles,  for  you  win  want  the  In- 
formation when  you  start  up  In  the  fall.  Don't 
take  chances  8UB8CRIBE  BEFORE  YOU  00 1 
EVERYDAY  ENGINEERING 


High  Frequency  Cable— CLItz) 
10-38.  20-38,  2-16-38.  3-16-38  Individual 
wires  enameled,  D.S.  over  all.  Grey 
Cardboard  Tubes,  Bakellte,  and  Rubber 
Panels.  Radio  Call  I  IF.  Write  for  cir- 
cular on  Honeycomb  Coil  Mounting. 
Wholesale  and  retail. 

A.  T.  HOVEY 
61  Belvidere  St.,  near  Mechanics  Bid* 
Boston,  17,  Mass.  Open  Evenings 


DISCOVER  YOUR  TALENTS 

What  are  you  beat  fitted  for !  Why  drift  from  Job  to 
Jobf  Why  experiment  with  your  future  f  Let  an 
expert  psychologist  tell  you  the  right  TOcadon  In 
life  for  YOU.  Personal  analysis  by  Dr.  S.  8.  George, 
former  U.  S.  Army  psychologist,  will  help  you  to 
know  your  mind  and  what  career  you  are  most  suited 
for  In  Ufa.  Send  for  Booklet  "B."  Phase  8eksylerSM9 

THE  VOCATIONAL  GUIDANCE  INSTITUTE 
Reeai  27,  2259  B'way.  (list  St.).  Nest  York,  N.  Y. 


EVERYDAY  SCIENCE  NOTES 

The  banana  has  been  recommended  as  a 
source  of  alcohol;  the  Germans  left  vast 
plantations  in  Africa.  Referred  to  the  area 
cultivated  it  gives  double  the  yield  of  sugar 
beets.  An  acre  gives  from  its  quota  of  800 
trees  some  100,000  lbs.  of  fruit  and  the  yield 
of  alcohol  is  from  1,000  to  1,200  gallons  per 
acre.  In  the  Philippines,  the  Nipa  palm  is  a 
possible  source  of  alcohol;  it  is  tapped  like 
the  sugar  maple.  A  liquor  for  use  by.  the 
natives  is  now  made  from  it. 


A  bottle  with  a  message  from  the  aviator 
Hawker,  who  came  down  in  the  ocean  last 
May  in  his  attempt  to  cross  to  England, 
has  been  picked  up  off  the  southwest  coast 
of  Norway.  It  was  found  on  November 
20th.  It  was  thrown  out  by  Hawker  on 
May  17th  or  18th,  so  that  it  had  been 
afloat  some  six  months. 


The  following  welding  compositions  are 
from  a  French  contemporary. 

A 

Iron  filings    6  parts  by  weight 

Ammonium  chloride  ...  14  "  " 
Potassium  ferrocyanide  .  14      "  " 

Borax    100      "  " 

B 

Rosin    30  parts  by  weight 

Salt   10      "  " 

Borax    300      "  " 

Alum    30      "  " 

Ammonium  chloride  . . .  150  "  " 
Zinc  sulphate    20      "  " 


A  wooden  boiler  has  been  recently  de- 
scribed. It  was  in  use  in  the  Philadelphia 
pumping  station  a  century  ago.  It  worked 
at  a  pressure  of  only  V/i  lbs.  to  the  square 
inch.  It  was  made  of  S-inch  white  pine 
braced  with  10-inch  oak  beams;  it  was  rec- 
tangular in  shape,  9  by  14  feet  area  and  9 
feet  deep.  It  had  an  iron  fire  box  and  flue 
with  a  return  flue  above.  The  trouble  on 
record  is  that  it  did  not  do  well  above  the 
water  line.  The  water  seemed  to  keep  the 
lower  part  in  order,  but  the  steam  did  not 
take  care  of  the  upper  portions. 


The  Colonial  Belgium  Office  is  to  try  out 
motor  tractors  for  use  in  Africa  to  burn 
palm  oil  and  similar  vegetable  oils.  They 
are  to  be  used  for  ploughing  and  general 
hauling  and  traction. 


A  wood-screw  is  being  placed  on  the  mar- 
ket which  has  no  slot,  but  in  place  of  it  has 
a  square  hole  in  its  top,  to  receive  a  special 
square  ended  screw-driver.  It  is  somewhat 
in  the  line  of  the  safety  set-screws  for  belt 
wheels  on  shafting. 


It  has  been  found  that  electric  line  poles 
give  away  and  decay  20  inches  below  the 
surface  and  a  little  way  above  the  surface  of 
the  ground.  To  save  them*  they  are  dug 
around  so  as  to  expose  a  yard  or  less;  if 
there  is  decay  the  rotten  wood  is  scraped 
away,  and  a  divided  tank  is  put  around  the 
post  and  a  preservative  is  put  into  it.  At- 
tempts to  do  this  under  pressure  failed  as  the 
joints  could  not  be  adequately  packed.  After 
impregnation  with  the  preservative  eight 
vertical  reinforcing  pieces  of  steel  are  at- 
tached and  concrete  is  applied  to  a  thickness 
of  three  or  four  inches,  extending  a  foot 
above  the  surface  of  the  earth.  When  new 
poles  are  to  be  put  into  the  places  formerly 
occupied  by  old  and  decayed  poles  it  is  ad- 
vantageous to  use  new  and  fresh  earth  as 
the  old  earth  is  filled  with  fungus  germs  and 
will  quickly  start  decay. 
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VACUUM  TUBES  REPAIRED 

We  repair  the  filaments  and  other  element*  in  all  types  of  vacuum  tubes  and  guarantee  them  to  operate 
equally  as  well  as  a  new  tube.    In  most  cases  they  operate  better.     We  produce  wonderful  oscillators, 

detectors  and  amplifiers. 


MARCONI  VT  MOORHEAD  TUBES 

DE  FOREST  VT  WESTERN  ELECTRIC 

REPAIRED  AT  FOUR  DOLLARS  AND  FIFTY  CENTS  EACH 


ELECTRON  RELAYS  OSCILLAUDIONS 
and  all  tubular  types. 

REPAIRED  AT  FOUR  DOLLARS  EACH 


All  foreign-made  receiving  tubes  repaired  at  SIX  FIFTY  and  power  tubes,  depending  upon  size. 
WE  HAVE  PURCHASED  A  LARGE  QUANTITY  OF  BURNED  OUT  MARCONI  VTs  AND  ELECTRON 
RELAYS,  WHICH  WE  OFFER  FOR  SALE  AT  FIVE  DOLLARS. 
REMEMBER  THESE  TUBES  ARE  GUARANTEED  GOOD  AS  NEW. 

Dealers  write  us. 

VACUUM  TUBE  REPAIR  CO. 

511  Perry  Building  OAKLAND,  CAL. 


BOVS 


Oct  the  most  attractive 
warning  sign  made. 
Your  den  la  Incomplete 
without  It.  Printed  In  bright  red  on 
white  stiff  cardboard.  7H"  *  "14 *.  Re- 
duced to  10c  each,  in  coin  only.  Send 
stamp  for  postage.  Don't  buy  plain  printed 
signs.  Satisfaction  guaranteed  or  money 
back.  Sent  unbent. 

BECK  NOVELTY  H0U8E 
Dept.  D,  1298  Carroll  Street,  Brooklyn,  N.  Y. 


Recognised  as  the  largest  and  best 


Send  ten  cents  (or 
descriptive  catalogue  to 
Dept.  E,  900-902  Perm  a.  Ave.,  N.  W., 
Washington,  D.  C. 


"POROX" 

Trade  Mark- 
High  grade  Batteries  made  up  in 
single    transparent    Celluloid  and 
Pyralin  cells  for  model  and  radio 
work. 

Special  Batteries  made  to  order 
also  duplicating  of  foreign  bat- 
teries. 

Prices  on  request. 
ALBERT  MULLER 
8758  Queens  Boulevard 
Jamaica,  Long  Island,  N.  Y. 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  45th  STREET  NEW  YORK  CITY 

You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING 
MAGAZINE  for  years  at  $2.00  per  year  (Canada,  $2.25; 

foreign,  $2.50).    Please  let  this  start  with  the  

(Date  of  issue) 

issue.  I  enclose  $  ,  and  according  to  your  special  offer 

send  me  copy  of  book  checked  off. 

Name   

Street   

City   

State   

TEAR  OFF  AND  MAIL  THIS  NOW 


EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  tide  desired  hare 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 

3 

HOW  TO  MAKE  AND 
USE  A  SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND 
BRAZING 

5 

RADIO  HOOK-UPS 

« 

DESIGN  DATA  FOR  RADIO* 
TRANSMITTERS  AND 
RECEIVERS 
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RADIO  MEN 

Make  your  apparatus  up  to 
date.  Indicating  dials  now 
available  at  a  reasonable 
price. 

Made  of  fine  black  polished  composi- 
tion with  radial  lines  and  figures  ac- 
curately engraved  and  filled  with 
brilliant  white.  Diameter  of  dial  is  3 
inches  and  they  are  3/16  inch  thirlr , 
Bevelled  edge. 

We  can  furnish  dial  alone  or  with  fine 
Bakelite  Knob  mounted.  This  knob  has  a 
set  screw  to  clamp  shaft  of  instrument  to 
which  dial  is  to  be  applied. 
If  your  dealer  cannot  supply  you  send  us  his 
name  with  your  order.  Immediate  deliveries. 

NEW  CATALOG  JUST  OUT,  ready  for  distribution  at  once.  24  pages  of  real, 
live,  up  to  the  minute  illustrations,  NEWS  and  descriptions  of  all  standard  Radio 
parts,  including  the  above  Indicating  Dial. 

Sent  anywhere  upon  receipt  of  10c. 

For  tale  at  all  Raditco  Agencies  and  by 

A.  H.  Corwin  &  Co. 

4  Wert  Park  Street  Newark,  N.  J. 


S  tech  Dial  with  Knob  mounted. .  .$130 
Postpaid 


Licensed  by  De  Forest 

AUDIOTRON 

The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  vacuum  tube  is  now  manufactured  and  sold  as  a  genuine 
audion  licensed  under  DeForest  Patents  Nos  841387  and  879532  to  be 
used  only  for  amplification  in  radio  communication  and  only  for  experi- 
mental and  amateur  purposes  and  only  in  audio  frequency  circuits. 

The  AudioTron  has  a  double  filament  of  special  thorium  tungsten  and 
the  operating  life  is  over  2000  hours.  No  special  socket  is  required.  The 
electrical  and  mechanical  dimensions  result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage  under  40.  Our  guarantee 
insures  satisfaction. 


PRICE  $6.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash 
accompanies  order. 

The  AudioTron _  Exclusive  Guaranty:  Each  and  every  AudioTron  is 
guaranteed  to  arrive  in  good  condition  and  to  prove  fully  satisfactory. 
Replacement  of  unsatisfactory  tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  closed  core,  two  coil  type 

DEALERS: — Write  for  our  attractive  trade  Proposition. 

AUDIOTRON  SALES  CO.,  Lick  BIdg.,  San  Francisco,  Calif. 


"ASK  ANYONE  WHO  HAS  USED  IT." 

WHAT  OUR  PATRONS 
SAY 

"Out  of  six  different  makes  of  re- 
ceivers I  find  yours  are  the  best. 
They  do  all  and  more  than  yon  claim 
for  them."    (Name  on  request) 

BRANDES  WIRELESS 
HEADSET 


Sassrtor.  2000  ahmt,  $7 

TKI at  Test  out  Brandts  Wireless 
i  niiUi  Receivtrs  against  any  other 
OFFER  make.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The 
two  diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts  and  experts  abroad; 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  4e  FOR  CATALOGUE  It 

C.  BRANDES, 32  """"^"J": 

INC.  *B  Mm  In 

WIRELESS  RECEIVER  SPECIALISTS 


Federal 
Radio 
Accessories 

Are  the  Recognized 
STANDARDS  for  Their 
Respective  Uses. 

BULLETIN  102  W.  A. 

Gives  full  description.  Be- 
sides it  contains  valuable 
information  on 

AMPLIFICATION 

of  Radio  Signals 

Send  6c  in  Stamps  today  and 
receive  this  Bulletin. 

FEDERAL  TELEPHONE 
AND  TELEGRAPH  CO. 
1756  Elmwood  Avenue 
BUFFALO,*  N.  Y. 
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Useful 


Complete  Practical  Machinist 
bf  Joshua  Rom 
One  of  the  beet-known  books  on  machine  shop 

work,  now  in  its  twentieth  edition,  and  written 
for  the  practical  workman  in  the  language  of 
the  workshop.  It  gives  full  practical  Instructions 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
rise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
ut  work. 


of  tools,  tool  grinding,  marking  out 
tools,  etc  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  is  complete  without  this 
volume. 

547  Pages.    431  Uluetratlone 
 Price  $3.00  

Metal  Worker's  Handy-Book  of  Recipes 
and  Processes 
By  William  T.  Brannt 

This  volume  Is  a  valuable  work  of  reference 
and  Instruction  for  all  engaged  In  the  working 
of  metals.  It  Is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
aeouraoy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing ;  decorating,  enameling, 
engraving,  etching;  electro-plating,  b rasing,  cop- 
pering, galvanising,  gliding,  nickeling,  silvering, 
tinning,  etc ;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes ;  solders  and  soldering ;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc 

582  Pages.   82  Uluetratlone 

Price  $3.00 


Techno-Chemical  Receipt  Book 

Edited  with  Additions  by 
Wm.  T.  Brannt  and  Wm.  H.  Wahl 

This  well-known  Becelpt  Book  is  a  mine  of  ac- 
curate Information  that  everyone  may  work  to 
great  advantage.  It  Is  encyclopedic  in  range,  yet 
gives  only  the  beet  formulas  for  each  prepara- 
tion or  operation,  and  thorough  testa  by  com- 
petent men  guarantee  their  Intrinsic  merit 

A  compact  and  reliable  collection  of  approved 
receipts  and  processes,  containing  thousands  of 
receipts  covering  the  latest,  most  Important  and 
most  useful  discoveries  In  chemical  technology 
and  their  application  In  the  useful  arts  and  In- 
dustries. It  Is  Indispensable  to  every  practical 
man  and  contains  509  pagee,  closely  printed, 
giving  an  Immense  amount  of  matter  on  a  great 
variety  of  subjects.  Every  care  has  been  taken 
to  select  the  very  best  receipts  of  each  kind  and 
there  are  few  persons,  no  mstter  In  what  busi- 
ness or  trade  they  may  be  engaged,  who  will  not 
And  In  this  volume  something  of  use  and  benefit  to 
them.  The  library  of  the  laboratory,  factory  or 
home  Is  not  complete  without  a  copy  of  this  handy 
and  useful  book  of  reference. 

CM  Pages.   78  Illustrations 
Price  $2.50 


Friction,  Lubrication,  Fats  and  Oils 
By  Emil  F.  Disteriehs 

When  we  realize  that  It  Is  no  figure  or  speech, 
but  a  bald  statement  of  fact,  to  say  that  lubrica- 
tion alone  keepa  the  wheels  of  Industry  turning, 
then  we  must  look  respectively  upon  this  as  a 
question  of  vital  importance  in  this  mechanical 
age.  The  author,  himself  a  chemist  and  an  In- 
ventor and  manufacturer  of  lubricants,  wrote  this 
manual  for  the  mechanic  and  manufacturer  of 
ordinary  education,  that  the  busiest  man  might 
learn  the  main  facts  of  friction,  the  origin  snd 
eharterlstlcs  of  fats  and  oils,  their  uses,  their 
adulterations,  their  practical  testing  and  the  best 
ways  to  make  them  serve  his  own  particular  ends. 

 Price  $1.50  

Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD  &  CO.,  Inc. 

Publishers  of  Mechanical  and  Industrial  Books 

2  West  45th  Street,     New  York,  N.  Y. 


OF  SPECIAL  INTEREST  TO  AMATEURS! 


We  have  a  number  of  GENERAL  RADIO  CO.  HOT  WIRK 
reus*  0-2.5  amperes  which  were  left  on  our  hands  at  the  termination 
of  the  war.  These  Instruments  are  of  the  flush  type,  calibrated,  and 
in  rood  condition,  exactly  like  a  large  number  supplied  by  us  to  the 
U.  8.  Army  Air  Service. 

We  also  have  a  few  ammeters  of  the  same  type,  range  0-1  ampere, 
adapted  to  use  In  measuring  the  filament  current  of  vacuum  tubes  or 
low  power  transmitting  sets. 

While  they  but,  15.00  will  bring  you  either  range,  although  our 
regular  price  la  $10.00. 


Dealers  write  for  our  proposition 

)  COMPANY     CAMBRIDGE,  MASS. 


THE  STANDARD— 
WHEREVER  "B"  BAT- 
TERIES  ARE  USED 

STANDARD  VT  BATTERIES  give  you  the  eervice  you 
expect,  and  the  "VARIABLE  STANDARD  VT  BATTERY" 
ie  unequalled  in  efficiency,  convenience  and  fineneee  of 
variation. 

Used  by  leading  manufacturers.  Sold  by  the  best 
dealers. 

Send  for  literature,  and  kindly  mention  your  dealer'e 
name. 

RICHTER  &  BYRNE,  New  York,  Mfgrs. 

PACENT    ELECTRIC    CO.,  Inc. 

Sole  Eastern  Agents 
ISO  Nassau  St.  New  York,  N.  Y. 


BEST  MADE 


MAXIMUM 
OPERATING 
LIFE 


BURGESS*!? 
BATTERIES 


Several 
sizes 

FOR  jfc 

SPECIAL 
WORK 

ML 


Send  for  catalogue 

BURGESS  BATTERY 
COMPANY 

HARRIS  TRUST  BLDG.-  CHICAGO,  ILL. 


.TJiwBDwkCs. 


DUCK'S 

Electrical 
and  Wireless 


No.  13 
264  Pages 

Catalog 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly  Haller  Cunningham 
Elec.  Co. 


JUST  OFF  THE  PRESS 

ITS  Pagt,  of  BTrefsss 
instrument* 

Any  radio  amateur  will  ted]  you 
'        there  is  no   catsJog   to  takat  its 

place,  and  that  it  is  a  Beacon 
Light  to  guide  you  in  the  selection  of 
your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  12c  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 

Great  cost  of  catalog  and  low  prices 
prohibit  distribution  otherwise 


What  This  Big  Catalog  Contains 


I 

l 

t 


ITS  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 
10pp.  Raw  Material; 
2  pp.  Transformers ; 
8  pp.  Auto  and  Stg. 

Batteries  ; 
8  pp.  Telegraph 
Instruments; 


42  pp.  Motors  aad 
Dynamos ; 
8  pp.  FlasbllghtB  ; 

2  pp.   Medical  Bat- 
ten as; 

3  pp.  Ammeters  and 
Voltmeters ; 

20  pp.  Electrical  and 

Mechanical  Books. 


THE  WILLIAM  B.  DUCK  CO. 

244-246  Superior  Street,  Toledo,  Ohio 


RADIO  APPARATUS 
INSTALLMENT  PLAN 

Full  parUcnliri  and  the  BVA  BtTLLYITN  •smash  mom^k 

sent  on  reoe.pt  of  ten  cents — s lamps  or  coin. 

J.  DONALD  VANDERCOOK 

LOMBARD  m  ILLINOIS 

ssssssssseassnmi  .^.........n.— — ....^ 

EVERYDAY  ENGINEERING  MAGAZINE 
Is  Now  20  Cents  Per  Copy 
SUBSCRIBE  AND  SAVE  MONEY 
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A  Wireless  Telephone  Now 
Possible  for  Every  Radio  Amateur! 


r-nr-vRANSMTT  your  messages  in  words  instead  of  dots  and  dashes  1  Install  a  DeForest 
Oscillion  Radiophone  Transmitter  as  part  of  your  set  and  you  can  do  it.  Nothing  compli- 
cated or  impractical.  The  Type  "O"  Transmitter  shown  below  plugs  into  lamp  socket. 
Just  plug  in,  connect  antennae  and  ground,  push  a  button  and  talk!  Voice  quality  superior  to 
that  over  a  wire ;  dear,  distinct  and  continuous.  Once  adjusted  it  requires  no  further  attention. 
No  special  apparatus  needed  to  receive  Radiophone  messages  over  limited  distances.  Same 
transmit ter  equally  effective  for  both  telephone  and  telegraph.   Throw  a  switch  and  telegraph; 

throw  it  back  and  talk  I  Not  an  experiment  or  an  im- 
practical instrument.  Absolutely  perfect  in  performance 
and  guaranteed  to  operate  as  claimed  when  instructions 
arc  followed. 

\dd  the  DeForest  Oscillion  Radiophone  Transmitter  to 
your  set  and  you  can  send  messages  by  telegraph  or  tele- 
phone.  Its  cost  is  not  prohibitive  and  it  is  the  coming 
velopment  in  Radio  Service.   Find  out  all  about  it — 

Send  for  the  DeForest  Catalogue 

A  SS-pan  book  lull  of  vital  Radio  Information 
Amateur,  including  wiring  diagrams  and 


for  tha 

other  data.  Sant  postpaid  for 
stamps.    Sand  for  yours  today. 


10  cants  In 


DeForest  Complete  Radioohooe  Transmitting  and  Receiving  Station 

fM  "0,"  "A  0,"  OlMttm  TrmumUtm  Im  Mi*  TsleaasM  ens  Tstsfratk  (tort) 
r-JM  afaWsMM  raasr  (cmttr).  m*  Tim  MM  Csatoaufiss  AtUUm-VUrmttim  Dttm 
One-Ste*  AmpHtm  (rigsO.    ThU  n»U  msuwmi  s  eampUU  Ma  rctoskMM-rstogrsps  BfU 
ftr  ssA  Irnilnlm  m4  rsessHea,    TU  mmtrmmmU  Mr  U  sersH— «  tsaarstsls.    Bmd  Im 
osl*to#M  «as  ft  nwiatoto  sXaib. 


DEFOREST  RADIO  TELEPHONE 
&  TELEGRAPH  COMPANY 


Inventors  am 
High  Grade 


Manufacturers  of 
Radio  Apparatus. 


1399  Sedgwick  Avenue 


New  York  City. 


RECORDING  WIRELESS  MESSAGES 

A  New  Development  in  Radio  that  Make*  it  Possible  to  Record  Wireless  Messages  on 

a  Tape  and  to  Give  Visible  or  Audible  Indication 
upon  the  Reception  of  Signals  by  Means  of  a  Light 
or  Bell. 

A  Practical  Device 

This  instrument  is  the  only  thoroughly  reliable  device 
that  has  been  perfected  for  the  recording  of  wireless 
messages.  A  new  principle  has  been  brought  into  use 
which  makes  possible  great  sensitivity  without  any 
sacrifice  in  ruggedness. 

This  instrument  will  function  with  entire  satisfaction  over  long 
distances. 

JEWELLERS  ATTENTION! 
By  placing  this  device  in  your  window  Arlington  Time  Signals 
can  be  made  visible  to  pedestrians.    Be  the  first  one  in  your 
town  to  introduce  this  novel  feature. 

Literature  Gladly  Furnished  upon  Receipt  of  Stamp 
Price  does  not  include  tape  register. 

AMERICAN  RADIO  RECORDER  &  SIGNAL  CO. 

435  WILLIAM  ST.,  BUFFALO,  N. Y. 


PRICE  $75.00 


Radio  Traffic  Association 

An  organization  devoted  to  the  Improve- 
ment of  Amateur  Radio  Traffic  conditions. 

Brooklyn,  New  York 

AFFILIATED  WITH  THE  A.  R.  R.  L. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  ftork  Big  Salariee— Prepare  New 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  tisf  or Dodare-tralned  wireless oper. 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

We  4 /so  Teach  Morse  (Wire)  Telegraphy  and  Railway  Accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.   Catalog  Free.  Write  Today. 

Podge's  Telegraph  and  Wlrelema  Institute   Urd  St.  Valparaiso,  Indiana 


High  Frequency  Resistance  Mauunntntl;  Conitruotlea  of  ■ 
Hetsrodyia  Wavemster:  Uu  «t  tat  Quenched  8park  Can; 
200 -Utter  Uadaaped  Wave  Tnu»elttar. 


These  are  some  of  the  articles  which  will  appear  In  EVERYDAY,  the  magazine  that  aires 
accurate  construction  data  on  Instruments  which  do  the  work.  If  you  miss  a  single  Issue,  you 
will  lose  information  you  cannot  find  elsewhere. 
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A  GOOD  WAVEMETER 

AT  A  MODERATE  PRICE 

is  accurate,  simple  and 
ragged.  Comprises  a  port- 
able oak  case  S%"  x  8%" 
x6Vjj"  with  hinged  cover, 
bakelite  panel,  balanced 
condenser,  buzzer,  detector, 
switch,  binding  posts,  and 
two  2 -unit  inductance  wind- 
ings, range  200  to  2000 
meters. 


Price  $27.50 


These  meters  are  in  stock  for 
immediate  delivery,  and  are 
carried  in  stock  by 
good  dealers. 


TYPE  B.  0.  WAVEMETER 
Bulletins  Z  and  F  sent  for  4c  Stamp*  Uat  our  complete  line  of  blfb  trade,  moderately  priced 
BattwVchmrrinaf'  nuU°  ubor*torJ'    Bulletin  B  lists  the  Cambrldf*  Rectifier  for  Storage 

CLAPP-EASTHAM  CO.,  131  Main  Street,  Cambridge,  Mass. 


The  Wise  Radioman 


"Quality  Apparatus 
and  Service" 


looks  for  service  as  well  as  quality  and  workmanship 
when  he  buys  radio  apparatus. 

We  are  selling  a  high  grade  line  of  Amateur  and 
Commercial  radio  apparatus  and  equipment  which  will 
assure  you  of  maximum  satisfaction. 

Just  received— a  large  stock  of  Storage  and  "B"  Batteries 
particularly  adapted  for  Audion  and  Amplifier  work,  made  of  the 
best  materials  and  guaranteed  to  give  good  hard  service  which 
we  are  offering  at  prices  it  will  pay  you  to  investigate. 

Our  organization  is  always  ready  to  render  "personalized"  ser- 
vice with  every  purchase  making  it  a  pleasure  for  you  to  do 
business  with  us. 

Send  10  cents  for  our  new  catalog— just  off  the  press  

you  will  say  it's  "different." 

The  International  Electric  Co. 

Eugene  Dyner,  President 

226-A  Fulton  Street,  New  York,  N.  Y. 


THE  RADIO  ENGINEERING 

(INCORPORATED) 
BY  POPULAR  ACCLAMATION 

Manufacturer!  of 


CO. 


"RECO" 
DETECTOR 
&  2-STEP  AMP. 

$40.00 


"RECO" 
KEY 
$6.50 

10  AMP. 


.» —    "Radio  Apparatus"  .  

TO  H.  I.  M.  THE  AMERICAN  AMATEUR 

Standard  in  Design.  Workmanship  and  Service. 
,„   Apparatus  made  to  order.    Our  low  prices  will  surprise  you.    We  are  specialists  In  Rhort  War.  n»l» 
Station  equipment    Our  Monthly  Bulletins,  describing  our  new  products.  uued  roifo  sialent. i  l! stamX 
fist  en  Our  Malllsg  List— Set  Ready  (or  the  Fall.   Agents  for  all  8Undard  duality  RaJloAopsratui^ 
614  North  Calvert  Street,  Baltimore,  Maryland    Branch  st  Richmond.  Vs,  P.  o.  Box  859 


THE  OUTSTANDING  FEATURE  OF  THE  RADIO  ARTICLES  IN  EVERYDAY  i.  that  y.u 


tested  and  known  to  work.  They  are  not  ideas  on"  paper.' 
carries  such  a'  high  reputation  among  experimenters. 


EVERYDAY  SCIENCE  NOTES 

The  iron  mines  of  BUI  Island,  Newfound- 
land, have  been  attracting  some  attention. 
There  are  two  areas,  one  good  for  700,000 
tons  per  annum,  the  other  for  600,000  tons. 
There  is  enough  it  is  believed  to  keep  the 
mines  going  for  centuries.  In  Nova  Scotia 
a  10,000,000-ton  deposit  is  cited,  lying 
the  coast. 


From  England  comes  the  interesting  in- 
telligence that  the  manufacturers  of  automo- 
biles are  seriously  turning  their  thoughts  to 
the  manufacture  of  air-cooled  engines.  Pre- 
sumably it  is  the  aeroplane  that  has  awak 
ened  this  interest,  but  to  us  in  this  country- 
it  is  a  very  familiar  subject,  as  we  have 
several  very  successful  cars  of  the  type  in 
question,  and  have  been  familiar  with  such 
for  many  years. 

Exploration  of  the  upper  regions  of  the 
atmosphere  by  huge  rockets,  as  our  readers 
know,  has  been  proposed.  And  now  comes 
the  suggestion  that  there  might  be  danger 
in  such  attempts,  the  idea  being  that  there 
may  be  hydrogen  gas  in  the  higher  regions 
and  that  a  rocket  might  bring  about  a 
catastrophy  by  igniting  it  This  is  a  very 
odd  and  fanciful  idea. 

It  is  calculated  that  on  the  Pennsylvania 
Railroad  it  takes  127  men  to  do  the  work 
formerly  done  by  100.  This  is  supposed  to 
have  occurred  in  the  last  two  years.  In 
shop  work  the  output  per  man  has  fallen  to 
three-quarters  on  a  ten-hour  basis;  if  the 
eight-hour  day  be  taken  as  the  basis  the 
decline  is  about  40  per  cent,  or  it  takes 
ten  men  to  do  the  work  formerly  done  bv 
six  men. 

It  was  observed  that  piles  in  the  Great 
Salt  Lake  lasted  a  long  time.  Now  railroad 
sleepers  are  soaked  in  the  water  of  the  lake 
for  a  year  before  use;  Oregon  pine  sleepers 
are  greatly  improved  in  durability  by  this 
system. 

In  Algeria  truck  drivers  found  that  their 
trucks  would  give  them  electric  shocks, 
during  the  siroccos  or  high  winds  of  that 
region.  They  avoided  them  by  attaching  a 
dragging  wire  to  the  truck.  This  gave  a 
ground  and  kept  the  chassis  discharged. 
Otherwise  the  insulation  afforded  by  the  rub- 
ber tires  kept  them  in  a  charged  condition 
once  the  flying  sand  had  so  affected  them. 


Three  of  four  instances  of  whales  killed 
by  the  Allies*  dirigibles  in  the  war  have  been 
cited.  They  were  mistaken  for  submarines 
and  bombs  were  dropped  with  the  idea  of 
sinking  the  enemy  craft,  but  it  was  the  poor 
cetacean  that  suffered.  The  English  sub- 
marines evolved  a  method  of  signaling  by 
jets  of  water  or  sterm.  This  increased  their 
resemblance  to  whales  and  it  is  said  that  one 
was  mistaken  for  a  whale  by  a  friendly 
ship. 
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The  porosity  of  porcelain  telegraph  and 
power  line  insulators  has  been  lately  carried 
out  in  New  Zealand.  They  were  subjected 
to  a  pressure  of  2,000  lbs.  to  the  square  inch 
in  a  cavity  in  a  steel  block.  The  hole  was 
3  inches  wide  and  bl/3  inches  deep  and  was 
closed  with  a  plate  an  inch  thick.  A  solu- 
tion colored  red  was  used  to  enable  the 
penetration  to  be  tested.  Some  showed  no 
penetration  and  no  relation  between  the 
specific  gravity  and  porosity  could  be  traced. 
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BOOK  REVIEWS 


Complete  Practical  Machinist.  By  Joshua 
Rose,  M.E.  Published  by  the  Henry 
Carey  Baird  Co.,  2  West  45th  Street,  New 
York,  N.  Y.  Size  5  s  7J4,  bound  in  cloth, 
contains  536  pages  and  432  line  drawings 
and  halftones. 

This  book  is  a  particularly  complete 
treatment  of  general  machine  shop  proc- 
esses and  machine  operation.  It  seems 
to  have  been  prepared  with  the  aim  to 
interest  the  student  and  workman  rather 
than  the  advanced  machine  designer  or 
engineer.  The  contents  are  written  in  a 
practical,  straightforward  manner 
easily  digestible  to  the  layman  as  well 
as  to  the  experienced  mechanic.  All 
of  the  various  machine  shop  subjects 
that  it  treats  are  well  illustrated  in  a 
way  that  greatly  facilitates  proper 
understanding.  As  a  home  study  book 
for  the  man  desiring  to  advance  him- 
self where  he  is  employed,  few  would 
be  more  useful. 

The  chapters  cover  the  following 
subjects:  Cutting  Tools  for  Lathe  and 
Planing  Machines,  Cutting  Speed  and 
Feed,  Boring  Tools  for  Lathe  Work, 
Screw-cutting  Tools,  Lathe  Dogs,  Car- 
riers or  Drivers,  Turning  Eccentrics, 
Hand  Turning,  Drilling  in  the  Lathe, 
Boring  Brass,  Slotting  Machine  Tools, 
Twist  Drills,  Tool  Steel  Taps  and  Dies, 
Vise  Work — Tools,  Fitting  Connecting 
Rods,  Milling  Machine  and  Milling 
Tools,  Grinding  Stone  and  Tool  Grind- 
ing, Lining  or  Marking  Out  Work, 
Machine  Tools,  Precision  Lathe  At- 
tachments and  Their  Use,  Fellows 
Gear  Shaper  and  Its  Operation,  Mis- 
cellaneous Attachments  and  Machin- 
ery, To  Calculate  the  Speed  of  Wheels, 
Pulleys,  Etc.,  How  to  Set  a  Slide  Valve 
and  Pumps. 

Selenium  Cells  and  How  They  Are  Made. 
By  Samuel  Wein.  Published  by  Progress 
Publishing  Co.,  1812  Lexington  Aft.,  New 
York  City.  Contains  30  pages,  bound  in 
paper  and  illustrated  with  halftones  and 
line  cuts. 

This  is  one  of  the  very  few  books  that 
have  been  published  on  the  interesting 
subject  of  selenium,  its  properties  and 
use.  Also  includes  a  brief  historical 
sketch  of  the  element  and  the  method 
of  producing  it  on  a  commercial  scale. 

Probably  the  most  interesting  data 
in  this  booklet  is  the  clear  discourse 
given  on  each  of  the  well  known  types 
of  selenium  cells.  The  Bell-Tainter, 
Fritts,  Mercadier,  Bidwell,  Townsend, 
Gripenberg,  Ruhmer,  Hammer  and 
other  cells  of  note  are  treated  in  an 
understandable  way.  The  latter  part 
of  the  booklet  is  devoted  to  general 
constructional  data.  A  very  interesting 
table  showing  the  sensitivity  of 
Ruhmers  cells  at  different  distances 
and  with  different  sources  of  light  is 
given.  Another  very  useful  table  is 
included  which  has  to  do  with  inertia. 


To  cut   aown   tne    cost  per  cut 
How  Many  S.P.M.? 

"Haste  makes  waste"  is  just  as 
true  of  hack  saws  as  of  anything 
else.  Forcing1  a  blade  by  increas- 
ing the  strokes  per  minute  means 
a  quickly  dulled  blade.  50  to  60 
strokes  per  minute  is  about  as  fast 
as  it  is  economical  to  run  when 

cutting  dry.   On  soft  steel,  using  fag  speed 

compound,  saws  may  be  run  to 
advantage  at  about  100  S.  P.  M., 
at  from  65  to  80  on  annealed  steel, 
and  on  unannealed  tool  steel  at 
•bout  60  to  80  strokes  per  minute. 

Follow  the  Starrett  Hack  Saw 
Chart,  put  on  the  weight  and 
watch  the.  cutting  cost  decrease. 

THE  L.  S.  STARRETT  CO. 

The  World's  Greatest  ToolmeJkera 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


use  atari 


42-982 


Richardson's  Polyphase  Slide  Rule 


his  the  regular  A,  B.  C  and  D  scales;  also  &  CI  or 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales. 
All  graduations  are  printed  on  white  coated  steel  from 
engine  divided  plates.  These  Scales  are  accurate  and 
will  retain  their  accuracy  Indefinitely.  Tbey  are  not 
affected  by  acids,  alkalies,  water  or  grease.  Length  of 
rule  10".  A  100  page  Instruction  Book,  which  teaches 
all  there  la  to  know  about  slide  rules,  la  sent  with 
each  order. 

Price  of  the  Richardson's  Polyphase  Slide  Rule,  In 
case,  with  a  100-page  Instruction  Book,  $2.00. 

An  Ideal  slide  rule.  It  ts  low  priced  and  an  equal 
to  any  other  rule  In  appearance,  accuracy  and  dura- 
bility. Be  convinced.  Your  money  will  be  promptly 
refunded  If  you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  de- 
scribes rules  ranging  from  50c  to  (10  each.  Instructions 
In  Logarithms  and  Trigonometry  free  with  every  catalogue 

GILSON  SLIDE  RULE  CO.,  Nile*,  Mich. 


Speed  Lathe  $7  Complete  Swinf  7  ins.  24  in.  net  a)  bed 

Head  has  a  three  step  cone.  Spindle  Is  hollow. 
Centers  are  No.  1  Morse  taper  shank.  Tall  stock  has 
s  screw  feed  spindle  and  No.  1  Morse  taper  shank 
©enter.  Spur  center  Is  furnished  for  wood  turning. 
Bearings  are  of  high  trade  bearing  metal  and  are 
adjustable  to  wear.  Rest  Is  adjustable  to  all  posi- 
tions. Lathe  is  complete  at  the  above  price.  Longer 
bed  S1.00  per  additional  foot. 

M.  &  J.  8PECIALTV  CO. 
292  8.  Parks  St.,  Pentlao,  Mich. 


STAUNCH 


TOOL  Chest  economy  means  a  Union  Tool  Chest 
— the  chest  of  stauncher  construction  for 
stauncher  serrlce.  Built  of  solid  oak,  top  and  bot- 
tom rabbeted  In  and  frame  joints  lock -corner ed, 
not  dove -tailed.  Union  Tool  Chests  outlast  the 
tools  they  contain.  Bangs,  knocks,  jolts,  falls,  bad 
weather  do  not  hurt  your 
tools  when  you  keep  them 
safe  and  secure  In  a 
Union  Tool  Cheat  24 
Styles  and  Sizes. 

Write  for  Catalog,  prices 
and  name  of  nearest 
dealer  and  guarantee. 
If  no  dealer  near  you, 
write  for  special  offer. 
Union  Tool  Chest  Co., 
I  no.,  34  Mill  Street. 
Rochester,  N.  Y. 


REWINDING  A.  C.  MOTORS 

And  all  methods  for  connecting  and  reconnecting  ars 
clearly  shown  In  the  ELECTRICAL  WORKERS 
FRIEND.  M  diagrams  with  detailed  explanations 
solving  every  rewinding  and  reconnecting  problem. 
Electricians  and  Experimenters  will  find  this  book 
exactly  what  the  name  Implies  "The  Electrical 
Workers  Friend."  Price  J4.00  Cssh  with  order  or 
(C.O.D. — U.S.A.  only). 

HENRY  F.  B08SHART 
P.  0.  Bex  68  Hasaswosd  8ts.       Pittsburgh.  Peons. 


SEE  SPECIAL  SUBSCRIPTION  OFFER  ON  PAGES  84  and  85. 

GIVEN  AWAY  FREE. 
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Just  Published 


The  Everyday  Engineering  Handbooks 

The  Experience  and  Knowledge  of  Experts  Condensed  and  Simplified 
for  the  Handy  Man  —  the  Mechanic  and  the  Radio  Experimenter 

ILLUSTRATED  BY  SPECIAL  DRAWINGS  AND  PHOTOGRAPHS 


Home  Mechanic's 

Workshop  Companion 


TELLS  HOW  TO  DO  MANY  USEFUL 
ELECTRICAL  AMD  MECHANICAL  THINGS 
INCLUDING  NUMEROUS  SHOP  KINKS 

ANDREW  JACKSON  JR. 
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EVERYDAY  ENGINEERING  SERIES 

JIORMANJW.  HENLEX-IOTU.ISHING  CO 
I  WEST   45  TH.  STRUT,  HIW  YORK 


HINTS  AND  TIPS 
For 

AUTOMOBILISTS 


MONEY  SAVING  HINTS  OS  CARE  AW)  OPERATION 
ALSO  LOCATION  AND  XEPAIR  Of  ROADSIDE  TBOUBLB 


VICTOR  W  PAGE 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W  H  INLET  PUBLISHING  CO 
Z  WEST    45  TH    STREET.  NEW  YORK 


HOW  ID  MAKE  &  USE  A  SMALL 
CHEMICAL  LABORATORY/ 

r — 


AN  INTRODUCTION  TO  THE  STUDY  OF 
INORGANIC  CHEMISTBY  WITH  DUECTTOBS 
rOR  THE  CONSTRUCTJOV  OF  A  SMALL  LAJQRJIDXT 

«r 

RAYMOND  FRANCIS  YATES 
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EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLET  PTJBL13MINO  OCX 
I  WEST   4S  TH.  STREET.  NEW  YORK. 


For  the  Handy  Man  in  the 
Home  or  Shop 

There  has  always  been  a  demand 
for  a  hand  book  of  mechanical  in- 
struction that  would  help  the  average 
everyday  man  to  do  the  many  small 
jobs  of  repair  work  that  are  found 
around  the  home  and  shop. 

This  treatise  includes  a  compilation 
of  useful  suggestions  that  cannot  fail 
to  interest  the  handy  man,  and  while 
it  is  not  intended  for  mechanical  ex- 
perts or  scientists,  it  will  prove  to  be 
a  veritable  store  of  information  for 
any  one  who  desires  to  rig  up  a  small 
shop  where  odd  jobs  can  be  carried 
on. 

The  subject  matter  is  divided  in 
five  parts  as  follows: 

Chapter  1 — The  Home  Workshop 
and  Its  Equipment.  Chapter  2 — 
Special  Tools  and  Shop  Expedients. 
Chapter  3 — Useful  Home  Appliances. 
Chapter  4 — How  to  Do  Things  Elec- 
trical. Chapter  5  —  Helpful  Recipes 
and  Formulae.  The  illustrations  are 
especially  clear  and  all  suggestions 
are  further  amplified  or  made  more 
easy  of  comprehension  by  hundreds 
of  thumb  nail  sketches  made  by  the 
author. 


For  the  Automobile  Owner 
or  Driver 

This  volume  is  replete  with  inter- 
esting facts  compiled  by  an  expert 
from  a  mass  of  information  furnished 
by  the  Service  Departments  of  lead- 
ing automobile  makers  on  operation, 
upkeep,  lubrication,  location  of 
troubles  and  simple  repairs  of  auto- 
mobile  parts.  The  instructions  given 
are  concise  and  to  the*  point  and  no 
information  that  will  help  in  the 
everyday  operation  of  automobiles  is 
omitted. 

The  book  is  ideal  for  the  busy  man 
or  woman  who  wants  to  know  about 
car  operation  and  upkeep  because  of 
the  economies  possible  when  an  auto- 
mobile is  intelligently  operated.  It 
contains  many  money  saving  hints 
and  a  briei  simple  exposition  of  loca- 
tion and  remedy  of  roadside  troubles 
apt  to  occur  under  ordinary  operat- 
ing conditions. 

The  permit  of  logical  presentation, 
the  subject  matter  is  divided  into  four 
chapters.  Chapter  1  deals  with  the 
Control  and  Operation;  Chapter  2, 
Systematic  Inspection  and  Lubrica- 
tion; Chapter  3,  Power  Plant  and 
Auxiliary  Groups;  Chapter  4,  Auto- 
mobile Care  and  Maintenance  Sug- 
gestions. 


For  the  Student  Chemist 
and  Experimenter 

The  treatise  covers  all  of  the  es- 
sentials of  elementary  chemistry.  The 
law  of  definite  proportions,  solutions, 
crystalloids,  colloids,  electrolysis,  etc, 
are  explained.  The  second  part  of 
the  book  is  devoted  to  chemical  and 
electro-chemical  experiments.  Only 
those  experiments  that  will  tend  to 
broaden  the  readers'  knowledge  of 
chemistry  in  general  have  been 
chosen. 
* 

The  third  part  of  the  book  describes 
the  construction  and  fitting  out  of  the 
home  chemical  laboratory.  Direc- 
tions for  the  construction  of  the  many 
simple  pieces  of  chemical  apparatus 
are  given.  A  chemical  balance,  ring 
stand,  electric  furnace,  etc,  are  de- 
scribed in  detail,  with  working  draw- 
ings. The  manipulation  of  chemical 
glassware  is  also  treated. 

This  book  gives  all  the  necessary 
information  for  a  well-grounded  un- 
derstanding of  chemistry.  It  will  not 
only  be  a  help,  but  an  inspiration  to 
study  further  into  this  fascinating 
realm  of  science. 
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Just  Published 


Should  be  in  Every  Practical  Man's  Library 

All  of  these  Books  are  written  in  Simple  Non-technical  Language  and 
contain  Information  of  Real  Value  on  Subjects  of  Timely  Interest 


RADIO  BOOKS  CONTAIN  MANY  WIRING  DIAGRAMS 


SOLDERING  &  BRAZING 


A  USEFUL  HANDBOOK  FOR  MECHANICS 

Raymond  numas  yates 

(D 
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For  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  necessary 
"kinks"  that  will  enable  one  to  ac- 
complish successful  soldering.  If  a 
mechanic  has  not  succeeded  in  his 
soldering,  this  book  may  tell  him  just 
what  he  needs  to  produce  good  work 
— something  that  he  may  heretofore 
have  forgotten. 

Hard  soldering,  for  some  reason, 
is  not  generally  known.  Hard  solder- 
ing, however,  is  very  important  and 
must  be  used  in  all  cases  where  soft 
solder  does  not  possess  sufficient 
strength.  Hard  soldering  and  solders 
are  thoroughly  covered  in  the  book. 
Nothing  has  been  omitted  that  will 
enable  the  mechanic  to  apply  hard 
solder  successfully. 

Brazing  and  all  of  its  important 
ramifications  are  treated  in  detail. 
Brazing,  like  hard  soldering,  is  a  pro- 
cess little  understood  by  many  me- 
chanics. The  book  "Soldering  and 
Brazing"  is  divided  in  five  parts  as 
follows:  Part  I — Soft  Soldering;  Part 
II— Hard  Soldering;  Part  III— Braz- 
ing; Part  IV — Heating  Devices;  Part 
V — Soldering  Notes. 
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A  BOOK  OF  TJB  MOST  ADVANCED  CIRCUITS 
OF  RflCEIVElt&  AMPLIFIERS  ARD  TRANSMITTERS 
rTJt  JUMPED  AMD  UNDAMPED  WAVE  WORK: 

M.  B.  SLEEPER. 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  H INLET  PUBLISHING  CO. 
t  Will   4t  IK.  STREET.  NEW  YORK 


For  the  Radio  Experimenter 
and  Amateur 

In  this  book,  the  best  circuits  for 
different  instruments  and  various  pur- 
poses have  been  carefully  selected 
and  grouped  together.  The  result  is  a 
comprehensive  summary  of  radio  cir- 
cuits for  tuning  coils,  loose  couplers, 
capacity  coupling,  variometers  and 
other  equipment  for  receiving  long 
and  short  damped  and  undamped 
waves,  damped,  undamped  and  modu- 
lated wave  transmitters  using  buzzers, 
spark  coils,  transformers,  arcs  and 
vacuum  tubes,  telephone  transmitters, 
laboratory  oscillators,  vacuum  tube 
characteristic  measuring  circuits, 
wave-meters,  and  audibility  meters — 
in  short,  diagrams  for  every  purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  constructor!  or 
operating  details.  Spaces  are  also 
provided  for  notes  on  the  results  ob- 
tained with  each  diagram.  This  ar- 
rangement, coupled  with  the  skillful 
selection  of  the  circuits,  makes  Radio 
Hook-ups  an  essential  to  every  radio 
experimenter  or  operator. 


Design  Data  for  radio 
transmitters  &  receivers 


SIMPLE  METHODS  FOR  DESIGNING  AFBULATO 
ACCORDING  TO  ADttNCED  AMD  APPROVED  PRACTICE 


M  B  SLEEPER 

(D 


EVERYDAY  ENGINEERING  SERIES 

NORMAN  W.  HENLBT  PUBLISHING  CO 
fWIlt    41  T H    STREET.  HEW  YORK 


For  the  Radio  Engineer 
and  Student 

Far  from  being  a  collection  of  for- 
mulas, Design  Data  takes  up  in  proper 
sequence  the  problems  encountered  in 
planning  all  types  of  receiving  sets 
for  short,  medium,  and  long  wave 
work,  and  spark  coil,  transformer,  and 
vacuum  tube  transmitters  operating 
in  200  meters. 

Where  formulas  are  difficult,  tables 
have  been  worked  out  so  that  values 
can  be  found  without  the  use  of 
mathematics.  The  few  formulas 
given  are  so  simple  that  any  school 
boy  can  solve  them.  The  subjects 
are  so  arranged  that,  having  decided 
upon  the  type  of  receiver  or  trans- 
mitter to  be  built,  the  reader  can 
locate  immediately  the  problems  and 
solutions  required. 

In  Design  Data,  radio  experiment- 
ers are  given  such  information,  read- 
ily accessible,  as  to  make  it  possible 
for  them  to  have  modern  and  highly 
efficient  equipment  and  to  get  the 
best  possible  results  from  the  instru- 
ments they  make  or  buy. 
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(Continued  from  page  68) 
the  lever  folds  up  flush  with  the  case 
when  not  in  use.    Inside  is  the  break- 
ing mechanism  and  a  small  resistance, 
shunted  across  the  key  to  prevent  spark- 


dows  are  provided  behind  the  heavy 
wire  mesh.  Fig.  1  shows  the  open- 
ing through  which  the  audion  is  re- 
.moved. 

Fig.  3  illustrates  the  method  em- 


Fig.  3.  Details  of  the  thermo  ammeter  mounting 


ing  and  also  to  keep  the  buzzer  inter- 
rupter in  vibration  between  the  dots 
and  dashes.  This  idea  might  be  ap- 
plied to  spark  coils  as  well. 


ployed  for  mounting  the  Weston  thermo 
ammeter.  As  it  is  not  practical  to  use 
the  ordinary  flush  mounting,  a  yoke  was 
made  to  fit  around  the  case,  fastened 


Fig.  4.  Front  of  the  case,  showing  the  controls  and  location  of  the  spare  part  box 


Attention  is  also  called  to  the  pro- 
tection provided  for  the  ammeter  and 
audion  observation  opening.  To  pre- 
vent the  admission  of  dust,  glass  win- 


to  the  flange  by  machine  screws. 

In  this  way  the  flush  mounting  effect 
was  secured  without  actually  putting 
the  ammeter  on  the  front  panel. 


THE  RADIO  INTELLIGENCE 
POST 

The  Radio  Intelligence  Post  of  the 
American  Legion  wishes  to  hear  from 
former  service  men  who  were  attached 
to  the  Radio  Intelligence  Section  of  the 
General  Staff. 

Membership  in  this  Post  should  be 
interesting  to  these  men  for  the  oppor- 
tunities it  gives  for  exchange  of  ex- 
periences and  social  activity,  as  well  as 
keeping  abreast  of  radio  developments. 

The  secretary  is  A.  L.  Bemhard, 
1679  42nd  Street,  Brooklyn,  N.  Y. 

ENGLISH  RADIO  ASSO- 
CIATIONS 

THE  American  radio  clubs  will  un- 
doubtedly find  it  of  great  interest 
to  correspond  with  some  of  the  newly 
established  associations  in  England. 
An  exchange  of  ideas  and  co-operation 
can  be  established  in  this  way.  Below 
are  the  names  of  some  of  the  associa- 
tions and  their  secretaries. 

The  Wireless  -Society  of  London. 
Hon.  Secretary,  Mr.  H.  L.  McMichael, 
32,  Quex  Road,  West  Hempstead,  N.W. 
London,  England. 

The  Manchester  Wireless  Club.  Hon. 
Secretary,  Mr.  J.  C.  A.  Reid,  16,  Haw- 
thorn Avenue,  Monton,  Eccles,  Man- 
chester, England. 

The  Derby  Wireless  Club.  Hon. 
Secretary,  Mr.  S.  G.  Taylor,  St  Mary's 
Gate,  Derby,  England. 

North  Middlesex  Wireless  Club. 
Hon.  Secretary,  Mr.  E.  M.  Savage, 
Nithsdale,  Eversley  Park  Road,  Winch- 
more  Hill,  N.  21,  North  Middlesex, 
England. 

There  is  a  radio  society  in  Belgium 
with  which  correspondence  can  be  car- 
ried on  in  the  English  or  French  lan- 
guage. 

-Le  Cercle  Beige  d'Etudes  Radio- 
teleraphiques.  The  Secretary  •  is  M. 
Pierre  Tollenaere,  209,  Bd.  Leopold  11, 
Brussels,  Belgium. 


ASSO- 


SOUTH   JERSEY  RADIO 
CIATION 

THE  South  Jersey  Radio  Associa- 
tion has  just  elected  new  officers 
for  the  ensuing  year.  This  organiza- 
tion has  been  in  existence  for  some  time 
During  the  war  it  conducted  a  radio 
school  and  graduated  many  men  who 
went  into  the  service.  It  is  now  look- 
ing forward  to  a  bright  future  and  hopes 
to  secure  members  from  all  parts  of 
South  Jersey.  If  the  experimenters 
from  this  part  of  the  country  will  co- 
operate with  the  Association  we  can 
make  it  a  live,  wide-awake  one  which 
will  benefit  everyone. 

The  meetings  are  held  every  third 
Thursday  of  the  month  at  Collings- 
wood,  N.  J.  Communications  should 
be  addressed  to  Edward  B.  Patterson, 
West  Walnut  Avenue,  Merchantville, 
N.J. 
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NON-BACK-FIRING  GAS 
BURNER 

THE  sketch  shows  a  cheap  and 
easily  constructed  gas  burner  that 
gives  a  hot  flame.  All  that  is  needed 
is  a  piece  of  pipe,  5"  long,  and  a 
piece  of  }i"  pipe  with  long  thread  on 
one  end,  a  piece  of  Y\  x  1  iron  strip, 
and  one  }&  pipe  cap.  Screw  the  long 
thread  of  ^  pipe  through  the  Ya  x  1 


Both  of  these  tests,  as  well  as  others 
started  later,  must  continue  for  a  num- 
ber of  years,  yet  before  the  relative  value 
of  the  sodium-fluoride  treatment  for  ties 
and  timbers  is  definitely  known. 


NOTES  ON  BEARINGS 

THE  projected  area  of  a  bearing  is 
equal  to  the  diameter  of  the  shaft 
multiplied  by  the  length  of  the  bear- 


'A"x/"lron  Strip - 


'A"Sta  Pipt-* 


T 
_±_ 


^—Rivtt  Holts 

\ 


Tub  for  V»  Pip* 


iron  strip  and  then  screw  on  cap  to 
the  end  of  the  pipe  that  projects  through 
with  1/16"  hole  drilled  in  the  center. 
This  burner  can  be  turned  down  to 
mere  pilot  light  when  not  in  use,  and 
will  not  go  out. — Harry  F.  Mack. 

SODIUM  FLUORIDE  AS  A  WOOD 
PRESERVATIVE 

TESTS  made  years  ago  at  the  Forest 
Products  Laboratory  indicated  that 
sodium  fluoride  might  be  successfully 
used  as  a  wood  preservative,  because  it 
had  high  toxicity,  was  not  injurious  to 
metal,  and  was  convenient  to  handle. 
Laboratory  tests  alone,  however,  are 
never  sufficient  to  establish  the  value  of 
any  material  as  a  wood  preservative; 
actual  service  tests,  even  though  they 
require  years  to  complete,  are  also 
needed. 

In  order  to  obtain  comparative  dura- 
bility records,  the  laboratory  in  1914 
placed  sap-pine  ties  treated  with  sodium 
fluoride,  together  with  ties  treated  with 
zinc  chloride  and  creosote,  in  one  of  the 
mines  of  the  Tennessee  Coal,  Iron  and 
Railway  Company,  at  Birmingham, 
Alabama.  Similar  service  tests  were 
also  started  at  this  time  on  red  oak  ties 
placed  in  the  tracks  of  the  Baltimore 
and  Ohio  Railway  Company. 

After  five  years  of  service  the  mine 
ties  which  were  treated  with  sodium 
fluoride  have  been  found  in  as  good 
condition  as  those  treated  with  zinc 
chloride,  both  showing  very  little  de- 
terioration. The  creosoted  mine  ties  ap- 
parently were  in  still  better  condition, 
while  the  untreated  ones  were  in  various 
advanced  stages  of  decay.  The  red  oak 
railway  ties  treated  with  sodium  fluo- 
ride were  practically  all  sound,  as  were 
those  treated  with  zinc  chloride,  whereas 
a  large  percentage  of  the  untreated  oak 
ties  had  been  removed. 


Non-back-firing  gas  burner 


ing.  Pressure  per  inch,  therefore,  may 
be  arrived  at  by  dividing  the  total  pres- 
sure by  the  projected  areas  of  the  bear- 
ing. Required  bearing  area  is  the  total 
pressure  divided  by  the  allowable  pres- 
sures per  square  inch,  giving  the  re- 
quired projected  area  in  square  inches. 
Required  bearing  length  is  the  total 
pressure  divided  by  the  desired  pressure 
per  square  inch,  and  this  again  divided 
by  the  diameter  of  the  shaft;  or  the  pro- 
jected area  divided  by  the  shaft's  di- 
ameter. 

Allowable  pressure  per  square  inch 
ranges  from  10  to  30  lbs.  for  high-speed 
shafts  in  babbitted  bearings,  to  100  lbs. 
for  large  slow-speed  shafts.  Engine 
crankpins  often  sustain  1,000  to  3,000 
lbs.  the  sq.  in. 

Speed  of  minimum  friction  is  the 
ratio  of  motion  at  which,  if  varied  from, 
either  faster  or  slower,  the  friction  of 
a  bearing  increases.  With  perfect  lu- 
brication it  is  believed  to  be  between 
100  and  ISO  ft.  per  minute. 


A  curious  and  not  particularly  valuable 
presentation  of  a  hypothetical  trip  to  the 
moon  is  given  by  one  of  our  contemporaries. 
As  there  is  no  atmosphere  for  an  aeroplane 
propellor  to  work  in,  above  a  certain  altitude, 
the  logical  deduction  is  that  the  propelling 
motor  would  have  to  be  of  the  reaction  or 
rocket  type.  Then  as  gravity  ceased,  if  the 
speed  was  uniform  water  would  not  pour, 
the  operator  would  float  about  in  his  com- 
partment, and  a  fictitious  gravity  effect 
would  have  to  be  created  by  having  a  con- 
stantly accelerated  speed.  As  the  efficiency 
of  the  reaction  engine  is  very  low  a  vast 
amount  of  explosive  to  operate  it  would 
have  to  be  carried — a  consumption  of  some 
500  lbs.  to  the  mile  might  be  looked  for. 
The  physiology  of  the  operation  is  not  treat- 
ed of  by  our  authority — life  in  a  vacuum  is 
presumably  beyond  his  planning.  Finally 
he  takes  the  view  that  there  is  enough  energy 
for  the  transit  locked  up  in  an  ounce  of 
radium,  but  over  1700  years  would  be  re- 
quired to  get  it  out. 


BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsman.  They  are  offering  good  salaries  to 
start  with  splendid  chances  (or  advancement 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting-  itself  not  only  com- 
mands good  pay,  bat  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  hare  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  300  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  L  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it 
This  doesnt  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Hark  and  mail  this  coupon  now. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 
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Big  Profits  forYou 

inHB  Battery  Charging 


par  battery— 
'  your  profit*, 
•tie*  require*! 


Start  now  to  build  big  battery  business.  Oppor- 
tunltlet  best  this  season — more  old  cars  driven — 
new  Fords  with  storage  batteries.  KB  users  are 
easily  clearing 

$100  TO  $200  EXTRA  PROFIT  EVERY  MONTH 

Soma  avert  more.  Got  in  the  .ramel  This  HB 
8  Buttery  Charger  raoharna  1  to  8  auto  batteries 
at  once.  Current  costs  10c  to  16c  r 

Motorist  paya  75c  to  SI. B0.  Figure  

No  Klecttical  or  mechanical  experience 
to  operate    No  expensive  renewals  or  adji_ 
Small  Cash  Payment  Puts  this  Monay-Makar 
Hi  Your  Shop. 

Balance  on  eaay  monthly  terms.  Profltawlll 
'ly  pay  for  outfit.  No  burn  out*,  no  ex- 
pensive renewal' — stead*  24  houra  a  day 
service  with  BIG  PROFITS.  Absolute 
la* one*  Back  Guarantee.  Tear  out  thla  ad 
and  mail  TODAY  for  Information. 

HOB ART  BROTHERS' COMPANY 
Bax  EE  41  Tray.  Ohio 

3uec*waful  Manufacturer  t  Sine*  189* 
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not  a  Real  Machine  but  a 
Wading   River  4-Foot  Scale  Model  NC-4 


With  a  Wading  River 
outfit,  you,  too,  can 
build  this  perfect  ex- 
hibition and  experi- 
mental model.  It  is 
equipped  with  complete 
controls,  dummy  Lib- 


erty Engines,  Paragon 
Propellers — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  Is  easy  to  build  with 
Wading   BlTer  parts. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 


Tou  can 
with  all 


It  from  our 
who  build  this  perfect  model. 


What  this  builder  says  stands  food 


Feb.  9,  1919. 
Biplane.     It  has 
St,  El  Paso,  T. 


ly  Nleuport 
181  feet.  E.  W.Urhouse,  S21  tf.  M 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 

This  set  Includes  the  Nleuport  monoplane,  Blerlot,  Curtiss  Hydroplane,  Antlonette,  Langley 
Tandem,  German  Taube,  Deperdualn,  Wright  biplane,  White  Racer,  White  Flyer,  and  Champion 
Bacer.  Send  5c  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtiss  J.N.4-B, 
B.P.A  D.  Scout,  De  Harlland  4,  Capront  Biplane,  Handley  Page,  Sopwlth  Trlplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


Send  for  This  Book 
of  Model  Aeroplanes 


Tills 


oan  build  and  flj  aosuraU.  re- 


duo.d-ic.le    Model!   of   nil    Aeroplanes ;  DM 
HAVILLAND  Bittli  Plane.  NC-4  and  ethers 
Yon  can  buUd  one  eerily.    Send  10c  In  stamps 
NOW  and  let  thl»  48 -pate  book.  , 
Plant  for  Model  Aereajaaes— NC-4,  / 
so«:  Dl  havilland  Battle/ 
Plane.    Cunlas   Military  Tractor,  j 
Blerlot  Monoplane.  Nleuport  Mono- 
plane. Taube  Monoplane.  35o  each;  I 
Cecil  Peoll  champion  Bacer,  ISO.  / 
•ud  for  Plane  or  Boos  Today. 
IDEAL  AIRPLANE  & 
SUPPLY  COMPANY 
Ifatttj  MM  Atrophic  Six,  1911 
Cm.  W.  HesHee  t  Wearier  St.. 
Vera 


Glide 
"0"  Plane 


Learn  the  principles  of 
Aviation  by  flying  our 
famous  Glide  "O"  Plane, 
shipped  complete  ready 
to  assemble  and  fly  with 
illustrated  flying  instruc- 
tions. PRICE  55  Cents 
POSTPAID  IN  U.S.A. 

Illustrated  instructions  from 
which  you  may  carve  an  ac- 
curate propeller  complete  with 
a  sample  propeller  blank.  30 
Cents  POSTPAID  IN  U.S.A. 

Both  the  above  postpaid  in  U.  S. 
A.  75  Cents.  Send  for  our  cat- 
alogue   D4.    It  is  free. 

HEC  Aeroplane  Co. 

345  East  49th  St.,  New  York  City 


AVIATION  rppr 
Information  I    ■»  ™  t 


Send  us  your  namo  and  address  for  full  information 
regarding  the  Aviation  and  Airplane  business.  Find 
out  about  the  many  great  opportunities  now  open  and 
now  we  prepare  you  at  home,  during  spare  time,  to 
qualify.  Our  new  book  "Opportunities  in  the  Airplane 
Industry"  also  sent  free  If  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 
Dept.  7494    431  S.  Dearborn  St.  _CH!^G0 

Mod- 


UmakeM 


Airplanes 


blueprints,  wood,  metals, 
ssry.  Send  for  this  set 
UmakeM  Vising  Alrplan 
Profits  bit.  Completed 
mad.  In  8  hours  from 
our  40  other  UmakeM  i 
Niireltles,  Work  Benches 
Milling  Lathee. 

W.R.PRICE.  Inc. .Dipt  17 


be  made  complete  read;  to 
Or    from    UmakeM    No.  17 
(price  S3. 00).  which  Include! 
rubber  and  special  tools  oeoen- 
Qulck  and  Make  Money  slaking 
es  for  sale.    Enormous  demand 
Plane  sells  St  $10  and  can  be 
UmakeM  No.  17  Bet.    Ask  aooui 


Bta  for  miking  Alrplsnes.  Toys 
and  practical  Screw  Cutting  and 

Um.fc.M  Bldg..  127  »th  Ave..  N.Y. 


A  MAGAZINE 
TO  AMATEUR 


DEVOTED 
WIRELESS 


Official  Organ:  American  Radio  Relay  Ltaguc  | 

■  '  Radio  Developments,  Vacuum  TuK 

Regenerative  Receiving.  Loop  Aerials;  • 

Relaying.  Operating  Department  Work  at 

all  A.R.R.  L  Nevys;  Humorous  Stories  fl 

by  The  ad  Man.   All  these  and  many.  I 

more  are  induded  in  QST.  m 

SPECIAL  TRIAL  OFFER  ■ 

Regular  price  $1  50  per  year.  15  cents  B) 

per  copy.  Introductory  tale:  ^tmonths  m 
subscription  for  $  I  and  attached  coupon.  \ 

■PIN  A  DOLLAR  BILL  TO  COL 


A  RETURN  COUPON 

American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $  I ;  please  enter  my  trial  subscrip- 
tion to  QST  for  9  months. 

Name  . 


Address- 


UmakeM 


Club  You  Mn*  *5  for 

Ins  [ruction*,  de- 
sign*, blueprints  then  you 
Make  UmakeM  Money  running 
UmakeM  Community  Shop*  or 
form  your  own  UmakeM  Club  with  the  $5  outfit.  Ton 
can  make  Blerlot,  Curtis*,  Sped  and  other  Plying  Planes ; 
also  real  Work  Benchea.  Sewing  Standi,.  Stationary  Harks, 
Baskets.  Hook  Trough*,  Arks.  Circus.  Wagons.  War  Tank*. 
Action  Toys.  Dogs.  Birds,  Squirrels.  Elephant*.  Rabbits. 
Goats.  Toads.  Giraffes.  Ostriches,  Numbers.  Letters.  19 
Jointed  Animals.  Doll  Furniture  and  Doll  Houses  Piin- 
etpal  dtrnkra  bn  all  th»*tr  U>y»  find  novrltiM  now  for  ChHiUnsu*.  G«t 
Toar  UmiksM  »h«p  sUrtcd  tjutrk  »nd  rnlr.  1'nnkrM  Mr.n«>. 
W.  R.  PRICE.  Inc.,  Dept.  17  UmakeM  Bldg  .  127  5th  Ave. ,  N  ¥ . 


MODEL  CAR  TRUCKS 
{Continued  from  page  12) 
truck  on  the  roadbed.  The  sketch,  Fig. 
8,  gives  full  particulars  of  the  device 
natural  size,  and  it  will,  as  far  as  the 
writer  is  concerned,  be  considered  as  the 
American  model  railroad  standard  fix- 
ing for  bogie  trucks  for  all  vehicles. 

The  beaming  springs  should  be  de- 
signed to  take  a  load  of  about  16  oz. 
each  with  a  deflection  of  about  %  in., 
the  unloaded  length  being  about  f&  in. 
As  already  mentioned,  the  coefficients 
of  scale  tonnage  are: 

1  lb.  of  model  =  5.41  tons. 

1  ton  of  original  =  0.184  lbs.  in  the 
model. 

Taking  the  car  at  an  average  of  40 
tons,  the  weight  on  each  spring  would 
possible. 

be  40  X  0.184  -f-  8  =  .92  lbs.  Tem- 
pered springs  should  be  obtained  if 

The  spliced  ends  of  the  crossbars  and 
side  frames  of  the  truck  may  be  bolted 
together  with  3/32  in.  bolts,  and  where 
additional  realism  is  desired  safety 
chains — often  used  in  real  practice  to 
limit  the  movement  of  a  truck — may  be 
attached  to  these  bolts. 

The  transom  of  the  car  body  may 
vary  in  design,  but  it  is  suggested  that 
the  dimension  of  its  underside  (includ- 
ing the  metal  rubbing  plate)  being 
ratined  for  all  types  of  vehicle  at  1  9/16 
in.  approximately,  above  rail  level.  A 
difference  of  1/32  in.  either  way  is  of 
no  account. 

In  view  of  the  fact  that  a  British 
firm  has  adopted  a  similar  design  to 
the  above,  for  their  in.  scale  Pull- 
man coaches,  and  readers  can  obtain 
castings,  the  points  of  difference,  which 
are  solely  due  to  the  manufacturing  con- 
siderations, may  be  mentioned.  The 
axleboxes  and  equalizer  are  cast  in  one. 
but  instead  of  the  boxes  working  in  a 
slot  in  the  side  frame  casting,  the  latter 
is  milled  out  as  shown  in  the  sketch 
and  the  journal  rides  in  this  slot.  The 
axlebox  therefore  provides  for  the  ver- 
ticaV movement  and  control  of  the  jour- 
nal, while  any  longitudinal  position  of 
the  journal  is  restrained  by  the  milled 
slob.    The  sketches  should  make  this 

clear.   

WHITE  WRITING  FLUID  FOR 
BLUE-PRINTS 

A FLUID  which  I  find  is  as  good 
as  any  I  have  ever  used  for  writ- 
ing white  on  blue-prints  is  made  of 
equal  parts  of  sal-soda  and  water.  An- 
other fluid,  not  as  good,  is  made  by 
mixing  equal  parts  of  borax  and  water. 
Both  these  fluids  must  be  used  with  a 
fine-pointed  pen;  a  pen  with  a  blunt 
point  will  not  work  well. 

It  is  proposed  by  French  electricians  to 
use  what  they  term  "denatured  electricity" 
for  heating  purposes.  This  kind  of  electric' 
power  is  supposed'  to  be  made  unfit  for  any- 
thing but  heating,  and  so  is  said  to  be 
"denatured".  The  current  is  periodically 
cut  off  or  is  purposely  caused  to  fluctuate 
so  as  to  be  intolerable  for  lighting  and  to 
work  badly  for  power.  For  heating  such  in- 
terruptions are  of  no  account. 
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HEAVY  DUTY  SCREWDRIVER 

THE  improved  type  of  screwdriver 
shown  in  accompanying  cut  will 
be  found  useful  for  turning  large  or 
tight  screws.  Any  long  bladed  driver 
may  be  altered  by  heating  and  bending 
it  into  the  shape  indicated.    It  can  be 


Monkty  Wrench  Applitch 
H  6/V»  ASttullmrof 


used  with  a  piece  of  flattened  pipe  to 
provide  increased  leverage,  or  a  monkey 
wrench  can  be  applied.  If  the  screw- 
driver is  of. good  grade  of  steel,  the 
most  stubborn  of  screws  ordinarily  be- 
yond its  capacity  if  used  in  the  regu- 
lar way,  can  be  easily  turned. 


SILENT  CHAIN  TOOL 

REMOVAL  or  replacement  of  the 
lock  link  of  silent  motor  chains  is 
made  easier  by  the  use  of  a  tool  that 
will  draw  the  chain  together  while  do- 
ing the  work.    Such  a  tool  comprises 


two  steel  hooks  made  of  strip  stock  that 
may  be  caught  into  the  links  at  each 
side  of  the  master  or  lock  link  and  con  - 
tracted by  a  thumbscrew  and  bolt. 
The  steel  jaws  may  be  case-hardened 
to  insure  durability  but  this  is  not  ab- 
solutely necessary. 


The  Siemens  house  is  putting  an  inert  dry 
cell  on  the  market.  Its  exciting  components 
are  absolutely  dry,  so  that  it  suffers  no  de- 
terioration from  standing  for  however  long 
a  period.  Before  using  it  water  is  added, 
and  it  at  once  becomes  active. 


Triple  the  Mileage 
at  :  the  Cost 


4000  Miles  Guaranteed 

Btconstructed  for  dor  ability.  Su- 
perior Super-Fabric  Tlrea  represent 
quality,  value,  aerrloe  and  sstlafac- 
tton.  and  are  guaranteed  for  6,000 
miles  good  wear.  Tlrea  have  13 
pliea  of  fabric  of  ordinary  Urea 
making  them  practically  puncture 
and  blow-out  proof. 

Look  at  these  Law  Prleea 
SIZE  TIRE  TUBE 

Mx3    $6.00  $2-90 

*0i3H    f.00  i.«0 

S2i3V»  s.  i.  only...    (.00  1.70 

till    9.00  2.90 

S2H    9.15  1.93 

»3x4    9.60  1.00 

14x4    9.75  1.10 

84i4'.4    11.15  1.35 

1»»«H    11.50  1.40 

10I4H    12.00  1.50 

15x5    irrs  t.70 

•7x5    1I.X5  1.15 

Rellner  Free  With  Every  Tire— 
8Ute  whether  you  want  straight  aide 

or  clincher,  plain  or  noo-sald.  Send 
(1.00  deposit  Tor  each  tire;  $1.00 
deposit  on  tubes:  balance  C.  O.  D. 
subject  to  examination,  or  5*  dis- 
count if  full  siuount  Is  sent  with 


SUPERIOR  TIRE  &  RUBBER  COMPANY 

DO.  633  Flr.t  Av.nu..  New  York  City 


Cnrr  Puncture 

rKfcfcProorTUBE 

6000  Mile  Guarantee 


\  UNION  TIRES  h]K"y„d! 


ard  in  reconstructed  tires.  Their 
reinforcement  of  4  extra  layers  of 
fabric  reduces  ereatly  blowout  and 
puncture  possibilities.  Over  200.000  in 
use.  To  further  increase  milesg-e.  we 
.    include   with  every  tire  ordered  A 
■    PUNCTURE   PROOF  TUBE  FREE 
~  that  under  ordinary  conditionswill  last 
ten  to  20,000  miles.  Our  S.OOO-milc  tire 
truaranteej  certificate  with  every  tire. 
Price*  Include  Tire  jndTube 


ri4>i  !i2.oo 

33x414   12.60 

14x414   13.15 

25x414   18  40 

1  ■  ■  j    13.F5 

36x5    14.85 

37x6    14.95 


10x1  17  40 

80x314  8  50 

82x3HS.S.ooly  9.10 

81x4   10.36 

82x4   10.70 

83x4   11.15 

84x4   11.60 

Rellner  Free  With  Every  Tire 
State  whether  yoo  want  straight  side  or  clincher, 
plain  or  non-skid.  Send  $2  deposi*  for  each  tire  ordered, 
balance  C  O  D..  subject  to  examination,  or  6  percent 
discount  If  full  amount  is  sent  with  order. 

ONION  ROBBER  COMPANY 

Dept.  89,  Racine  Ave.  &  15th  St.,  I 


SHIP  BY  TRUCK 

Motor  Cartage. 

One  to  Five-ton  Trucks. 

Hauls  made  to  any  point  in 
United  States  and  Canada. 

Rates  by  hour,  day  or  contract. 

W.  H.  SQUIRES 
1561  Woodward  Avenue 
Detroit,  Mich. 


You  Can  Save  $50.00 


overinir  your  old  auto 


$8.46  Parcel,  Post  Paid 

vt-  «  r«r  can  put  it  on.  W*  furnish  in 
.  .  'nn.  RooT  and  quarters  itwrH  tofrthtr 
with  ri*«r  curtain,  futoncr «.  wata  md  tacka.  All  eompletr.  Give 
ua  th*  nam*,  year  an<1  model  number  of  your  rnr  and  we  will  a*nu* 
you  oar  ralaloyue  with  -.ample-,  amf  quote  you  enact  price. 

LIBERTY  TOP  A  TIRE  CO..  Dept.  E3.  Cincinnati.  0. 


Nature's 
Lure 

The  freedom  of 
riding  anywhere 
ia  your*  if  you  own  a  Black 
pi  aa  t  y  T  h  e  h  p«x-d)  e*  t ,  class  - 
iest  bicycle  you  ever  laud 
eyes  on. 

We  want  to  aend  you  this 
wonderful  bicycle.   Write  for  I 
biff,  free  catalog  illuatratlntr 
many  style*.  Pick  out  the  one 
that  appeals  to  yoo. 

We  snip  at  our  risk.  We 
pay  freight.  After  examining 
it  you  pay  a  small  deposit. 
Then,  send  a  dollar  a  week. 
No  waiting  to  save  up. 

18  Exclusive  Features  — 

Remember  the  Black 
Beauty  is  a  ratal  bike.  Chock- 
full  of  "claas."  Graceful 


JJ^SJUB  «Sor 

Factory  Wholesale  Price 
You  sava  money  by  our 

"direct-to-yoa"  plan. 

Repair  Kit.  Tool  Case 
Catalog  now!       Writ*  for 

anywhere.  Tires,  stands, 
horns  lamps,  parts,  etc.  Sun- 
dries Catalog  sent  free. 

Haverford  Cycle  Co. 

Eslahliahtd  U  Yearn 
Dept.  474  Philadelphia 


rnrr  Puncture* 
f  Kill!  Proof  Tube 
1  Q  AAA>Mile5.Record 
lOV  UU  of  this  Tube. 

1 


i  Includes  Tubes  and  Til 


34x4. 


..$11 :«» 


7.20  34x4" ,  _  12  95 

8.30  35x4  J<_  13.20 

8  90  36x4  .'.<_  13.70 

10.15  35x5  _  14.35 

10.50  3fix5  14.70 

_  10.95  37x5.  '14.95 

ordtrtn.  stats  wh.th.r  S3  or  QL 


33x4. 


■derlri|f  at 
.  Sen.ri2 


00  deposit  for  e 


C.  O.  I>.  aubject  to  examination, 
discount  I  f  full  amount  aant 


We  aend  you  our  guaranty  bond 
withorder.  This  ia  your  protection. 


PUBLIC  TIRE  CORPORATION 

Dept.  57,  3500  S.  Michigan  Ave.,  Chicago,  III. 


NEW  PLUGS  FOR  OLD 

Your  used  Spark  Plugs  made 
new  by  our  process. 

We    clean  and 
Spark  Plug. 

AGENTS  wanted. 


repair  any 


SPARK  PLUG  SERVICE  CO. 

6  Hendrie  Ave. 
Detroit,  Mich. 


BACK  NUMBERS  OF  EVERYDAY 
ENGINEERING  MAGAZINE 

Cannot  be  supplied  dating  back  of 
January,  1919.  All  back  numbers  are 
now  20  cents,  and  only  a  few  are  in 
stock.    SUBSCRIBE  NOW— YOU  CAN- 

ISSUEAFFORD  T°   M'SS   A  SINGLE 
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NEW  MOTORS 

FACTORY  GUARANTEED  -  ALL  SIZES  -  IN  ORIGINAL  BOXES 


Your  Opportunity 


To  lay  N»  GuinnlMd  Elttfriul 
tfpinUii  of  ttaadard  Maaafaelura. 


Single  Phase  Motors 

110  iitl  volu.  A.  C,  00  eyd», 
1S00R.  P.  M.  with  puttqr  I 

1/4  toraxr.jn&u 

1/l^"J.W:"$38-50 
IklS&tBSS  $52-50 

f&X2$L  $116-50 
$142-50 
iSWJBfci  $1,84-50 


Charging  Generators 

Suitable  for  sll  lightinc.  Battery 
Charging  and  Power 
Re^mremeott, 

ItafcMa*  -  $19.50 
$24.50 
$31.50 
1.50 
6.50 
78.50 


ma****-  $106.50 

Wish  Mas*.  $146.50 
Q«ni'«PiHo!V  $106.50 

WRITE  FOR  CATALOG.    BARQAIKt  IN  MOTOR!  AND  GENERATORS 


Polyphase  Motors 

«  and  3  phut.  A.  C.  <S0  7. 
00c.  I750R.P-M..  eoroplcl* 
with  bue  ud  pullry . 

kit.  ■  $46-50 

1  if.  *  $64.00 

2  n  r.  -  $gi.oo 
lip..  $96.00 
Iip.  $ii2-oo 

t  N.  P.  Htt  land.  Stat ' A" 

r&3!  $36-50 


Battery  Chirps*  OirtfHt 

To  operate  on  A.  C,  60  cycle,  tun  git 
phase.     Voltage  aa  specified. 

$68-50 

"y?.^cJ».  $68-50 
"WftiMBS  $68-50 

mm .,  •  c.  in  .mi.  too  tin 

%^J«t^'L2i$75-00 


H    /     SPECIAL  Jl%< 

jl/4H.p.i,c,.v;":iOr 

I   /    ■  s  p..  mi  r  p  m.  a  mM 

MONEY  BACK  »JBw»»i*»»»~^ 


WtSHIHQ  MACHINE  MOTORS 


$22  75 

w.  h.  ..  r  ..  s*«.mia 


•C-fc, 


.SHIPPING  TERMS:  5^TWa^»VtW 

1      MANUFACTURERS'  DISTFTBL'TER 

CHAS.  H.  JOHNSTON,  Box  10,  West  End,  Pittsburgh, 


!1 


PREVENT 
Put  the 
where  it 


WASTE 
Grease 
is  Needed 


THE  BRIDGEPORT 
Center    Thread    Grease  Ciap 

This  cut  will  squirt  more  grease  than  Of 
cuii  »f  the  tame  size  made. 
E«uip  your  machine,  auto  or  boat  with  this 
new  type  of  grease  cup,  one  that  does  urt 
leak,  that  cannot  be  cross-threaded  and  that 
forces  the  grease  to  the  bearing  points. 
The  cleanest  Grease  Cup  made, 

S.n d  lor  Circular  and  Price  LUI 

THE  GARRISON  COMPANY 

348  George  St. 


Big  Profits  in  Battery  Charon  j 

•  .  a     il        linOfi  T._1J  :  rL^.i 


™$I50  TO  $350   CLEAR   PROFIT   EVERY  M 


WITH   THIS  HB32  BATTERY  CHARGER 
You  can  recharge  32  8-roIt  auto  batteries  or  equlTE- 
lent  Ln  12-  or  24-voll  batterlei.  at  one  time,  for  lOo 
to  15c  each.    Customer  pay*  75c  to  $1.50.  Flffura 

those  profits  I 

Small  Investment  Puts  This  ] 
Money- Maker  in  Your  Garage 
Balance  on  easy  monthly 
term*.  Outfit  easily  pays  for 
Itself.  Absolute  Money-Back  ' 
Guarantee.  No  burnouts  or 
renewals.  Easy  to  Install  and 
operate.  Only  attention  need- 
ed Is  occasional  oiling.  Writ* 
TODAY  for  full  Information. 
H0BART  BROTHERS  CO. 
Box  EE43  Troy.  Ohio 

Hucertgfvl  S£fr$.  Since  1893 


Genuine  Armstrong 
Stocks  and  Dies 


tjRroc-CPOttr.  CONN 


Oreat  care  should  be  exercised  ln 
the  selection  of  stocks  and  dies. 
Work  of  quality  demands  quality 
tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  quality  tools.  Made  of  the 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de- 
pendable and  accurate  tools  of 
constant  service. 

Send  direct  to  us  if  your  dealer 
cannot  supply  you. 

Di»r\ft\9€  CsisUi  mm  Riqurii 

The  Armstrong  Manufacturing  Co. 
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Small   Steam   Engines  & 
Boilers,  Gas  &  Gasoline  En- 
gines   M     H.P.    and  Up. 
Tanks,  Pumps,  Model  Mak- 
ers' Supplies.    Get  oar  big 
Catalogue,     sent  Postpaid 
for  15c  (coin  preferred)  or 
Stamps.       Refunded  first 
-    order.    192  Pages,  oyer  200 
illustrations. 
MODERN  ENGINE  A  SUPPLY  CO. 
364  Monadnock  Bldg.,  Chicago.  111. 


MODEL  ENGINE  CASTINGS 

For  engines  described  In  previous  numbers  of 
"Everyday  Engineering."  Castings  made  In 
Bronze  or  "Durante."  Model  water  pumps 
also  supplied. 

J.  E.  CARRINGTON 
49  So.  Clinton  St  East  Orange,  N.  J. 


A  SMALL  HIGH  FREQUENCY 
ALTERNATOR 
(Continued  from  page  52) 
point  of  maximum  sensitiveness.  A 
buzzer  used  for  this  purpose  often  pro- 
duces too  heavy  a  current  and  many 
times  burns  the  point  of  a  detector  crys- 
tal and  renders  it  insensitive.  The  lit- 
tle high-frequency  alternator  described 
can  be  used  successfully  as  a  substi- 
tute for  the  buzzer  and  will  be  found 
much  more  efficient  for  this  purpose. 
By  the  use  of  a  rheostat  inserted  in  the 
input  circuit  or  in  the  circuit  of  the 
first  buzzer,  the  amount  of  current  flow- 
ing through  the  detector  crystal  can  be 
controlled.  The  frequency  of  the  ma- 
chine can  also  be  controlled  nicely  by 
adjusting  the  speed  of  the  motor.  By 
the  use  of  a  higher  frequency  it  is  pos- 
sible to  bring  the  detector  to  a  higher 
point  of  sensitivity  as  the  human  ear  is 
more  sensitive  to  the  higher  vibrations. 
A  buzzer  is  continuously  getting  out  of 
adjustment  and  it  is  almost  impossible 
to  keep  one  in  perfect  order.  This  dis- 
advantage is  entirely  overcome  by  the 
use  of  the  high-frequency  alternator. 
Once  the  motor  speed  is  set,  the  fre- 
quency of  the  machine  will  not  vary 
in  the  least  and  the  machine  can  be 
run  indefinitely.  When  the  device  is 
used  for  wireless  work  it  can  be  con- 
trolled by  push  buttons  in  the  same 
way  a  buzzer  is  controlled. 


PAINTING  IRONWORK 

THERE  are  many  positions  where 
girders  and  other  iron  members  are 
used  which  are  not  prominently  in 
view,  and  often  because  metal  work  is 
not  in  immediate  view  it  gets  neglected. 
In  putting  in  out-of-sight  work  it 
should  be  all  cleaned  thoroughly  and 
have  one  or  two  coats  of  red  lead  and 
raw  linseed  oil  paint,  usually  about  4 
lbs.  red  and  1  lb.  old  white  lead 
thoroughly  ground  together,  forming 
the  pigment,  no  driers  or  turpentine  be- 
ing used.  The  paint  is  made  fresh  as 
required,  and  is  well  worked  in  with 
stiff  paint  brushes,  each  coat  being  al- 
lowed to  dry  before  a  succeeding  one  is 
applied.  After  the  work  of  building  is 
finished  all  dirt  should  be  cleaned  off 
the  ironwork,  and  if  the  paint  has  been 
removed  or  broken  another  coat  should 
be  applied.  In  places  where  stream  and 
moisture  is  prevalent  all  concealed  iron- 
work should  be  examined  and,  where 
necessary  repainted  at  least  once  a  year, 
but  where  exposed  to  view  there  is  less 
need  to  specially  hunt  after  paint  de- 
fects, as  they  soon  make  themselves 
apparent.   

Terrestial  heat  is  believed  to  be  profound- 
ly influenced  by  the  presence  of  radium  in 
the  crust  of  the  earth.  And  now  comes  the 
theory  that  the  heat  encountered  in  driv- 
ing the  Simplon  tunnel  was  in  part  at  least 
due  to  radium.  It  is  very  obvious,  as  is 
stated,  that  if  there  had  been  enough  radium 
it  would  have  been  impossible  to  construct 
the  tunnel. 
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TESTING  GLOVES  FOR  USE  OF 
LINEMEN 

SOME  day  when  you  are  walking 
along  a  "main-traveled"  road 
where  traffic  is  piled  back  as  far  as  one 
can  see  and  linemen  are  repairing  a 
broken  wire,  stop  and  watch  them  work. 
They  are  interesting  artisans;  the  most 
interesting  phase  of  their  operations  you 
will  not  see.  The  gloves  they  wear  tell 
a  unique  story.  Probably  the  line  they 
are  handling  is  "alive",  and  carrying 
electric  current  enough  to  cause  instant 
death,  yet  tbey  pick  it  up,  twist  it,  splice 
it  as  nonchalantly  as  though  handling 
fishing  tackle.  They  are  able  to  pick 
up  the  live  wire  because  of  the  rubber 
gloves  they  wear.  Did  you  know  that 
these  gloves  are  today  made  according 
to  rigid  specifications  completely  stand- 
ardized, and  that  no  purchasing  agent 
dare  buy  rubber  gloves  until  he  has 
thoroughly  tested  them? 

No  glove  can  be  marked  with  the 
manufacturer's  name  or  with  the  size  in 
such  a  manner  as  to  injure  it  in  any 
way.  Every  glove  must  be  more  than 
14  inches  long  and  the  average  thick- 
ness not  less  than  60  mils.  They  must 
have  a  tensile  strength  of  1,200  pounds 
per  square  inch  and  bear  having  two 
inches  of  their  surface  stretched  to 
twelve  without  a  rupture.  The  gloves 
shall  be  capable  of  withstanding  the  ap- 
plication of  18,000  volts  without  punc- 
turing. The  dielectric  test  is  made  by 
immersing  the  glove  in  a  pan  of  water 
with  the  glove  nearly  full  of  water.  The 
water  inside  and  outside  of  the  glove 
forms  the  electrodes.  These  are  conve- 
niently connected  to  the  testing  trans- 
former by  means  of  a  chain  suspended 
within  the  glove  and  by  direct  connec- 
tion to  the  retaining  vessel. 

After  the  gloves  are  purchased,  rigid 
inspection  is  insisted  upon;  they  are 
subjected  to  periodic  high  voltage  tests 
weekly  or  monthly,  cleaned  with  soap 
and  water  and  stored  in  cold,  dark 
places.  They  are  marked  by  serial  num- 
bers and  their  history  kept.  You  under- 
stand that  should  one  of  the  linemen 
you  have  been  watching  puncture  his 
gloves,  death  may  result.  The  perfec- 
tion of  linemen's  rubber  gloves  is  one 
of  the  silent  romances  of  the  electrical 
industry.  They  are  as  important  in  the 
day's  work  as  the  steel  helmet  in  battle. 
Today  line  work  is  a  hundred  times 
safer  than  formerly,  for  now  when  a 
line  is  deadened  the  switch  is  usually 
or  the  modern  safety  enclosed  type  and 
no  other  person  but  the  man  on  the  line 
holds  the  key  that  locks  the  discon- 
nected switch. 


Melted  quartz,  now  coining  into  many 
uses  will  not  crack  as  glass  does  under  sud- 
den changes  of  temperature.  An  immersion 
beater  is  produced  in  England,  in  which  the 
core  on  which  the  wire  is  wound  as  well  as 
the  enclosing  tube  are  made  of  quartz. 


Sharp  Turn ! 

It'i  eaay  for  this  fellow. 
Steering  'round  corners 
and  out  of  tight  places  is 
m  t  est  ore  of  the  Auto- 
Wheel  Coaster  and  Auto- 
Wheel  Convertible  Road- 
ster. These  wagons 
develop  the  best  motorists 
—  with  sharp  eyes  and 
keen  nerves. 

Roller  -  Bearings,  cut  - 
□nder  wheels,  wide-sweep- 
ing steering-tongae.  Built 
durebly  to  give  years  of 
service.  The  Auto-Wheel 
will  carry  a  1.000  lb.  load. 

Two  types:  Auto-Wheel 
Coaster  —  for  all  'round 
coasting  and  hauling. 
Auto  -  Wheel  Convertible 
Roadster  —  two  wagons  in 
one,  chsnged  from  box 
wagon  to  speedster  in 
half  a  minute. 

Felt  Pennant  Free 

Alto  descriptive  booklet, 
and  our  new  magazine  for 
bora  —  for  the  names  of 


Mention  which  one  bandies 
the  waeon  with  Auto- 
Wheel  Coaster  or  Auto- 
Wheel  Convertible  Road- 
ster on  the  aides 


Buffalo  Sled  Company, 

Sehenck  St..  N.  Tonawanda.  N  Y. 
In  Canada:    Preston.  Ont 


LEARN  WIRING! 

EARN  $75.  A  WEEK 

This  Year's  Edition  Will  Make  You  an  Expert  WIrtman 

SEND  FOR  IT 
TO-DAY 


440  Pages 

Illustrated 

The  National  Authority  for  26  Years 

All  the  latest  underwriters'  rules.  52  of  the 
latest  and  simplest  tables  which  show,  at  a  glance. 
Just  what  sire  of  wire  Is  needed  for  any  kind  and 
sire  of  Unhung  or  motor  Installation,  for  any 
voltage,  current  ajid.  drop  desired  for  any  system. 
Direct  Current.  Alternating  Current,  single,  two  or 
three-phase.  How  to  install  and  operate  generators, 
motors  and  every  kind  of  wiring*  device  with  dia- 
grams of  connections. 

Leather  Cover.       Pocket  Size.      Gilt  Edges. 
Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  JR. 

6  W.  40th  Street  New  York 


arn'35t>100aWee 

BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Big    opportunities  NOW. 
Qualify  for  this  fascinat- 
ing profession.  Three' 
months'  course  covers  sill  ' 
branches :  .1 
PICTURE — COMMERCIAL — PORTRAITURE 
Cameras  and  Material*  fumithed  frm 
Practical  Instruction;  modern  equipment.    Day  or  evening 
classes;   easy  terms.     The  School  of  Recognized  Superi- 
ority.   Call  or  write  for  complete  catalog  No.  19. 
N.  Y.  INSTITUTE  of  PHOTOGRAPHY 
141  W.  36th  St,,  N.  Y.  S( 


lO  Cents  a  Day  Pays 


for  This  Symphonola 
Plays  all  records.  Victor.  Columbia.  Edison.  Paths. 
Little  Wonder.  Emerson.  Take  a  year  to  pay.  after  SO 
days'  trial.  Compere  Its  tone  ior  clearness,  volume, 
with  more  costly  Instruments.  Return  at  our  eipenss 
If  It  rails  to  make  good.  Ask  today  for  the 
Beautifully  Illustrated  Symphonola  Book  FREE 
Shows  this  and  other  Sympbonola  styles  sold  on  easy 
payments. 

Symphonola  Records  2&  Tenc?  ^  "82 

Bounding,  full  toned  dlso  records,  PICKET  on  any 
1'honograph. 

L&ffcttZ  C&+  D«»h  SEE  420.  Buffalo,  N.  Y. 

CLEARTONE  PHONOGRAPHS 
$4.00  to  1200.00  Refill 
Our  Sundry  Dept.  offers  Needles  39c  per 
thousand,  in  lots  Of  500,000.    Motors  $1.35 
to  $U.75  each.    Tone  Arms  and  Reproducer!. 
$1.30  to  $5.?ft  per  set.    Main  Springs 
90c  each.   Records.  Needles.  Sapphire 
and  Parts  at  reasonable  prices. 
Write  for  our  84-page  catalogue,  the  only 
one  of  Its  kind  In  America,  Illustrating  83 
different   styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 

LUCKY  IS  PHONOGRAPH  COMPANY 
Export  Dept.  46M,  B.  18th  St..  N    V  , I  . S  A 


SPfCIAL  KON-VER-TER  SlIDf  RULE 


Tha  ortstinnl  KON-VER-TER  tlld* 
to la  baa  over  8.000  srniuatlon-  and 
OT«r  1.800  U-tUra  and  fig-urea,  will 
hand!*  anything  In  Arithmetic,  A!«e- 
bra.  Geometir  orTrlvonometrr.  laB.4 
Inch?*  In  diameter  and  In  uaa  all  over 
the  world.  If  mach  almpler  to  operat* 
than  other*  of  similar  construction. 
BT«_nt»?JJ7  Toq  will  gel  the)  RON- 
id  mt«  n 


Kvent'iHlly  yoa  v. 
VKR-TER-retltn 

IH-1_  I  I. ill.-  I  __ 


v  SI  10  A  Month  To  Start  As 
Railway  Traffic 
Inspector 

h. 


ONLY  THREE  MONTHS'  spare  time  Btudy  will 
equip  you  for  responsible  position  with  a  good 
salary  from  the  start.  Railway  Traffic  In- 
spectors advance  rapidly — they  work  right  with 
railway  officials  who  are  constantly  Becking  capa- 
ble men.  A  pleasant  position — you  become  broad- 
minded — you  travel  and  see  country,  expenses  paid 
8.B.T.I.  instruction  Is  very  Interesting — It's  easily 
assimilated.  We  arrange  for  position ;  no  age  limit 
Those  who  started  studying  a  few 
months  ago  fill  positions  today, 
and  they're  on  the  road  to  still 
further  advancement,  so  write 
Immediately  for  Booklet  D  48 
before  you  turn  this  page, 
vamldtd  Brsiiest  Triniof.  Instil^  Biff  il«  l> 


MAKE  PEOPLE 
LIKE  YOU 

Get  along  better,  make  more 
money,  develop  a  winning  per- 
sonality, leant  to  know  people 
as  they  are.  Send  5  oents 
(stamps)  for  "PEBSONAI, 
FOYVER."  a  little  book  that 
points  the  way.  Address 

PROGRESS  LEAGUE,  5831  Union  Sq.,  N.  Y. 


STUDY 
HUMAN 
NATURE 
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Pattern  Work  in  Wood  and  Metal 


Prompt  Service 
Guaranteed 


Mail  Order  Work 
Solicited 


Perfect  wood  or  metal  patterns  made  for  any  of  the  machines  or  model 
engines  described  in  Everyday  Engineering  Magazine. 

BRING  YOUR  PATTERN  PROBLEMS  TO  US 

We  solicit  the  work  of  experimenters,  inventors  and  model  makers. 
Quotations  gladly  made  upon  the  receipt  of  drawings  and  specifications. 
Patterns  both  large  and  small  made  for  any  part  no  matter  how  intricate 
or  complicated. 

Have  you  had  the  sad  experience  of  taking  a  set  of  home-made  pat- 
terns to  the  foundry  only  to  have  the  foreman  laugh  and  tell  you  that 
they  are  made  wrong?  Let  us  save  you  this  embarrassment. 

Our  charges  are  reasonable,  our  service  prompt  and  courteous. 

U.  S.  PATTERN  AND  MFG.  CO. 


64-66  High  Street,  West. 


Detroit,  Mich. 


MODEL  COMPRESSED  AIR  MOTORS 

We  are  the  manufacturers  of  rotary  com- 
pressed air  motors  suitable  for  the  propulsion 
of  model  airplanes.  Motors  are  made  of  the 
very  best  materials  with  cylinders  turned 
from  solid  steel  stock. 

SPECIAL  WORK 

We  also  build  motors  to  specification  and  will  be  ylad 
to  furnish  quotations  upon  the  receipt  of  drawings 
and  details. 

MODEL  SUPPLIES 

We  manufacture  a  line  of  model  supplies  and  will 
send  complete  list  together  with  prices  upon  receipt 
of  stamp.  . 

MODEL  MACHINE  SHOP  CO. 
41S  E.  71st  St.  New  York,  N.  Y. 


A  Necessity  for 

Every  Shop 

'Tks  Saassa  Ns.  s  Beneh  Pusok,"  with  •  fower- 
ful  leverage  of  24  to  1.  Is  Intended  for  work  ee- 

fond    the  eapacltr   of   the   "8anun  Hans' 
uneass."  and  will  punch  holes  from  V 
to  «  m.  In  soft  metal  up  to  11  Gauge. 
Extra  seta  punches  and  dies  slse  %.  3/1  (. 
H,  8/16.  and  %  in.  easily  Insert* ' 
and  removed,  (maximum  punching. 
eapacKr  a/lo  in.  through  11  gauge 
soft  metal.) 


Equipped       H       naf  Price 
with  3-16- 
inch  Punch 
and  Die  un- 
lets Otherwise  SpecMed..F  O.B.  Factory 

Catalog  •/  CeMvlats  Us*  Seal  m  Reoaeet. 

The  Machine  Appliance  Corporation 
351  JayStr«et,  Dept.  Eng.  BROOKLYN,  N.Y. 


THE  HURD  7  INCH 
HAND  SHAPER 


Rough  Castings  er 
Finished  Machine 

Send  25c  for  construction 
blue  prints  or  $1.00  for  com- 
plete set  of  detailed  blue 
prints.  This  amount  will  be 
deducted  from  first  order. 
Send  stamp  for  circular. 
MODEL  TOOL  W0RK8, 
908  Wart  3rd  St, 
Plainneld.  N.  J. 


Model  Shop  Equipment 


6  INCH  BENCH  LATHE 

Castings  or  finished  machine.  Shop  tools 
and  supplies.  Designs  for  Model  Boats. 
Drawings  of  U.  S.  Destroyer.  Stamp  for 
catalog. 

HUHN  MFG.  CO.  590  Elm  St,  Arlington,  N.  J. 


WANTED— Railway  Mail  Clerks 

Beginners  Get  $1300  a  Year 

Hundred.   Men  .•  

Boys  o.-er  17  .••*  Franklin  Institute, 
Needed    at  /    Dept.  S-57,  Rochester.  N.Y. 

Once  Sirs:  Send  me,  without  cbsrge, 

•>_.»..  lil.  <f  I1'  ssmple  Bellwsj  Mali  Clerk 
?T V3n  jf  Bssmlnstlon  questions:  U)  sched- 
J.b.Pal0r-  Jf  ule  showing  places  of  ill  TJ.  8  Gor- 
C>  ernment  coming  examinations:  (S)  list 
of  other  government  Jobs  now  open  to 
men  and  women,  auu  (4)  free  book  de- 
scribing  them. 

NAME  

ADDRESS  


eeossan. 


ENGINE  ROOM  HINTS 

LEAKY  boiler  settings  may  be  made 
j  lastingly  tight  by  soaking  cheap 
waste  or  asbestos  from  old  discarded 
pipe  covering  in  thin  fire  clay  and  ham- 
mering the  mixture  into  the  cracks. 
Paint  the  brickwork  with  thin  fire  clay 
or  cement. 

In  packing  valve  stems  of  piston 
rods,  never  use  old  packing  that  has 
been  removed.  It  has  lost  its  elasticity, 
and  there  is  danger  of  its  scoring  the 
rods. 

Frequently  the  sight  feed- glass  of  a 
lubricator  fills  with  oil.  If  the  oil  is 
removed  from  the  body  of  the  cup  and 
it  is  filled  with  water  and  started  up 
in  the  usual  way  the  water  will  float 
the  oil  out  of  the  blast  without  further 
trouble. 


DETECTING  SULPHURIC  ACID 
IN  OIL 

BROUGHT  into  contact  with  mois- 
ture, any  acid  present  in  the  lubri- 
cant will  cause  corrosion.  The  pres- 
ence of  sulphuric  acid  may  be  detected 
by  a  solution  of  barium  chloride  in  dis- 
tilled water.  Thin  the  oil  by  mixing  it 
with  an  equal  quantity  of  gasoline  or 
benzine.  Add  a  few  drops  of  the 
barium  chloride  solution,  and  if  the  oil 
contains  sulphuric  acid,  a  whitish  pre- 
cipitate will  be  revealed.  In  the  ab- 
sence of  moisture,  sulphuric  acid  is  not 
so  active  and  may  escape  detection. 


Dr.  W.  H.  Eccles  in  a  recent  discussion 
before  the  British  Association  said  that  the 
three  electrode  vacuum  tube  was  revolution- 
izing wireless  telegraphy.  One  point  made 
was  that  it  can  be  used  with  small  receptive 
antennae.  By  its  use  speech,  he  said,  has 
been  freely  transmitted  across  the  Atlantic 
He  thought  it  possible  that  it  may  yet  be 
used  in  the  field  of  electric  power.  In  his 
laboratory  he  has  detected  currents  due  to 
10-10  volts;  at  times  a  magnification  of 
20,000  was  involved.  He  calculated  that 
with  a  fifty-mile  length  of  cable  submerged 
on  each  side  of  the  Atlantic  with  a  40-am- 
pere  current  and  a  frequency  of  20  to  the 
second,  telegraphic  messages  could  be  dis- 
patched. 


Th«  production  of  tungsten  has  doubled 
during  the  war.  Portugal,  Spain,  France  and 
Great  Britain  are  credited  with  2,500  to 
2,800  tons,  North  America  with  6,000  tons. 
South  America  with  3,000  to  3,500  tons,  In- 
dia, Siarri,  Australia  and  the  Malay  States 
with  5,500  to  6,000  tons,  and  China,  Japan 
and  Indo-China  with  800  to  1,200  tons. 
Although  produced  in  such  small  tonnage,  it 
is  one  of  the  most  important  metals  in  the 
world.  In  its  use  in  incandescent  electric 
lamps  it  has  increased  the  efficiency  of  that 
type  of  lamp  fourfold,  and  has  brought  about 
the  manufacture  of  such  high  candle  power 
lamps  that  they  almost  rival  the  arc  lights 
in  power. 


From  Canada  comes  the  suggestion  to  use 
water  transmission  lines  for  the  conveyance 
of  voice  messages  by  what  is  known  as 
"wired  wireless";  in  this  system  a  metallic 
line  is  used  in  connection  with  wireless 
transmission  methods,  to  effect  in  some  de- 
gree a  limitation  of  transmission  to  one 
station. 
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The  Burgess  | 
BLUE  BOOK  J 

For  Practical  Men  and  m 
Electrical  Students  I 

I  have  prepared  a  ■ocket-iU*  sot*  book  mm-  m 
dally  for  the  practical  man  and  those  who  aro  ~ 
taking  up  tha  study  of  electricity.  If  eontalai  _ 
drawings  and  diagrams  of  electrical  machinery  ■ 
and  connections  over  twe  hundred  formulas  for  ■ 
calculations,  and  problems  worked  out  thowiag  ■ 
how  tha  formulaa  are  used.  This  data  la  taken  = 
from  my  personal  not*  boak,  whleh  was  made 
whlla  on  different  kinds  af  work,  aad  It  will  be 
found  of  value  to  anyone  engaged  la  tha  electrical 
business. 

The  drawing!  uf  connections  for  electric*>l 
apparatus  include  Motor  Starters  and  Start 
lug  Boxes,  Overload  and  Underload  Ke  lease 
Boxes,  Reversible  Types,  Elevator  Control- 
lers, Tank  Controllers,  Star  Uses  for  Print- 
ing Press  Moturs,  Automatic  Controllers, 
Variable  yield  Types,  Controllers  for  Mine 
Locomotives,  Street  Car  Controllers,  Con- 
nections for  Reversing  Switches,  Motor  and 
Dynamo  Rules  and  Rules  for  Speed  Regu- 
lation. Also,  Connections  for  Induction 
Motors  and  Starters,  Delta  and  Star  Con- 
nections and  Connections  for  Auto  Trans- 
formers, and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  show 
all  kinds  of  Lighting  circuits.  Including  spe- 
cial controls  where  Three  and  Pour  Way 
Switches  are  used. 

Th6  work  on  Calculations  consists  of 
Simple  Electrics!  Mathematics,  Electrical 
Units.  Electrical  Connections,  Calculating 
Unknown  Resistances,  Calculation  of  Cur- 
rent In  Branches  of  Parallel  Circuits,  How 
to  Figure  Weight  of  Wire,  Wire  Gauge 
Rules,  Ohm's  Law,  Watt's  Law,  Information 
regarding  Wire  used  for  Electrical  Pur- 
poses, Wire  Calculations,  Wiring  Calcula- 
tions, Illumination  Calculations,  Shunt  In- 
struments and  How  to  Calculate  Resistance 
of  Shunta,  Power  Calculations,  Efficiency 
Calculations,  Measuring  Unknown  Resist- 
ances, Dynamo  and  Dynamo  Troubles,  Mo- 
tors and  Motor  Troubles,  and  Calculating 
Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in 
finding  Impedance,  Reactance,  Inductance, 
Frequency^  Alternations,  Speed,  of  Alter- 

Altemators  or  Motors,  Conductance.  Sua- 
ceptance.  Admittance.  Angle  of  Lag  and 
Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

Tata  Ooo*  t*  T»commen4ei  by  srocficol 
mm.  It  is  being  used  in  technical 
Schools.  Electrical  establishments  furnish 
them  to  their  employees  Ut  save  time 
Industrial  estahlishmmts  give  them  to 
their  eusttmsrs. 

The  Burgest  BLUE  BOOK  will  be  Mailed, 

Postpaid,  on  Receipt  of  $1.00 
Sm4   dollar   bill    rnaay  ord-r  ar  ohMk.  I 
guaranty  .atlif.ction  or  will  return  your  monoy 


Information  and  Wrlte-upa  on 
Electrical  Subjects  Supplied. 

Answered. Problem, 
Perfected. 


Burgess  Engineering  Co. 

Consulting  Electrical  Engineering 
YORKE  BURGESS.  President 
753  East  42nd  St.  Chicago,  III. 

ELECTRICITY 

Taught  by  a  Practical  Man 

If  you  are  interested  in  a  HOME  STUDY 
COURSE,  which  is  really  -an  Engineer- 
ing Service,  and  well  adapted  to  men 
who  are  engaged  in  the  electrical  in- 
dustry, SEND  FOR  MY  CATALOG. 
Superintendents,  Chief  Electricians  and 
Foremen,  who  are  interested  In  the  wel- 
fare of  their  men,  ARE  INTERESTED 
in  what  I  have  to  offer.  Students  may 
discontinue  at  any  time,  if  not  satisfied, 
and  their  payments  stop  then. 
PRACTICAL  MEN  recommend  this  course. 
Seventy-five  percent  of  my  students  are 
engaged  In  practical  work  and  find  my  In- 
struction well  suited  to  their  needs. 
Over  11  percent  of  my  enrollment  has  been 
obtained  from  students. 

Burgess  Electrical  School 

YORKE  BURGESS,  Superintendent 
7S1  EAST  42nd  STREET 
Chicago,  Illinois 


§/d Sown  Cancel 

An  "Old  Town  Canoe"  will 
jump  at  the  thrust,  or  glide 
at  the  dip  of  a  paddle.  Floats 
light  as  a  fleck  of  foam,  but 
every  "Old  Town"  has  the 
built-in  strength  and  sturdi- 
ness  to  withstand  many  years 
of  rugged  service.  For  the 
youngsters,  buy  the"Sponson 
Model"  the  canoe  that's  safer 
than  a  row  boat.  Write  for 
catalog.  3000  canoes  in  stock. 
$67  up  from  dealer  or  factory. 

OLD  TOWN  CANOE  COMPANY 

944  Fourth  Street 
Old  Town,  Maine,  U.S.A. 


You  can  be  quickly  cured,  if  you 

STAMMER 

Bend  10  cent*  coin  or  lUmpi  for  TO  pagr 

book  on  Summering  and  Stuttering,  "Its 
Cause  and  Cure."  It  telli  now  I  cured  myself 
J  after  stammering  for  20  years. 

Benjuaii  N.  Bogie,  907  Bono  Bldt,  hijMgli 

HmakpM  ^L"°£r^' 

UlllflUvlfl    fn»mnL'makeM  outfit  No.  15 
.    m  which   Includes   all  Casting* 

and  12  detail  blueprint*.  Complete  outfit  $25.  Note 
following1  dimension!:  Length  over  all  2  ft  11  Ins  ' 
Breadth.  12  Ins. ;  Approximate  weight,  105  lbs  ;  Dimen- 
sions of  working  surface  of  milling  table,  4  Ins  by  6  Ins 
This  lathe  baa  been  designed  to  meet  the  wants  of  Modei 
Makers  who  require  a  tool  capable  of  very  vsrled  and  so- 
eurate  work     It  Is  self-acting  and  Screw  Cutting.  With 

It  nil  plain  Willing;  work  ran  be  dona,  aa  well  an  makinr  ft  may  to  do 

 boring-  Job»  otherwise  v«r>  difficult  Address 

Inc.,  Dept.  17,  UmshsM  Bldg. .  137  9th  Avs  .N.V. 


■eat  manr 
R.  PRICE, 


Fringe 

Albert 


the  national 
joy  smoke 

Our  exclusive 
patented  process 
cuts  out  bite  and 
parch. 


SCHNOTER'S 
SUSPENSORIES 


"VOL*  can  enjoy  perfect 
■1  mml 


-  ' *- comfort  anil  freedom. 

7Sr^rA  Sclinotcr's  Suspensories 
(  I      ami    Jock    Straps  have 

\.v     /       Kained  Ihelr  wide-spread 
•^-^mw- —         popularity     by  quality. 

wear,  dt  and  low  price. 
If  your  druggist  does  not  carry  Schnoler'g 
Accept  No  Substitutes.  SeJlt  direct  upon  re- 
quest of  $1.00. 

Send  for  booklet  of  oUier  styles  mi  prices. 
J.  C.  SCHNOTER  CO. 
628  SIXTH  AVE.     Dept.  (£)      N.  Y.  CITY 


SAFETY  RAZOR  BLADES 

Safety  Razor  Blades,  all  makes  sharpened  with 
the  "Minlt  Sharpner."  Can  be  can-ted  In  the  Test 
pocket.     50c  postpaid. 

Send  60c  and  get  a  Sharpener  with  a  "Sail  me" 
Airplane;  fun  and  instruction  for  the  kiddles  Air- 
planes singly.  15c  postpaid. 

OLDWELL  MANUFACTURING  COMPANY 
240  Broadway,   Room   II,   New  York,  N.  Y. 


Prof. 
Henry 

Dicks*..  r 
Principal 


The  Key 
To  Success 

The  secret  of  bosi 
neaa  and  social 
ess  is  the  ability 
to  remember.  I  can 
make-  your  mind  an  Infallible 
classified  index  from  which  you  can 
instantly  select  thought*,  facts, 
figures,  names,  faces.  Enables  you 
to  concentrate,  develop  sslf  -  control, 
overcome  bssbfulnasa.  think  Oa  your 
'••*«  stfaVsssaa  a—Haass.  Easy.  Simple. 
Tha  result  of  20  years'  experience  de- 
cloplna  memoriea  of  thousands. 

Write  Today  ^^^Pi7.i°. 


DkkWD  School  .1  Memory.  1740  Haant  Bids..  Cakaio.  UL 


Mechanical 


Engineering 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  bring  you  Information  that  will  start 
you  on  a  successful  career.  This  Is  your  chance. 
Don 't  let  it  slip  by.  Mark  and  mail  this  coupon  now. 


tb«*  out  Haac ■ 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  607  7B,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  tha 
position,  or  In  the  subject,  beiore  which  I  mark  X. 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eierlrlo  Machine  l»rs.gnt>r 
Telegraph  Expert 
Practical  Telephony 
MEIIIAMr.L  ENGINE  En 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  EOKEM'H  OK  ENCTH 
ARCHITECT 
Architectural  l-rsil!«man 
PLUMBING  AND  IIElTINil 
Sheet  Metal  Worker 
Navigator 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Psinter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
RV8INK88  MANAGEMENT 
Privote  Secretary 
□  BOOKKEEPER 
Q  SltflWfrspksr  and  Tvpbt 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
l  ■■nil.-  O  veneer  or  Hnpt. 
AGKK  TI.Tt'KE  I     -  . 
l'oiilirrlUUInV  In  French 
AlHoiaoMlet         l_J  Itsl 


Present 
Occupation. 


Street 
and  No._ 


Please  mention  Everyday  Engineering  |Mf^ft!@&¥)y 


94 


Everyday  Engineering  Magazine  for  April 


To  the  Man  with  an  Idea 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
various  arts,  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Writ*  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Washington,  D.  C 


Competent  Patent  Service 

By  a  Former  Examining  Official  of  the  U.  S. 
Patent  Office 

NORMAN  ;T.  WHITAKER 

Lawyer  and  Engineer 

580  Whitaker  Bldg.  Washington,  D.  C. 

Branch  Office,  87  Nassau  St..  New  York  City 
INQUIRIES  INVITED 


Professional  Assistance 
and  Consultation 

We  solicit  the  patronage  of  inventors 
and  will  give  prompt,  confidential 
service  in  the  perfection  of  ideas. 
Complete  drawings  and  plans  pre- 
pared. Specialists  in  steam  and  gas 
engine  appliances. 

Correspondence  Invited. 

Let  Us  Know  Your  Problem 

Bell  &  Hoyt 

1731  Broadway,        New  York,  N.  Y. 


INVENTORS; 

I  MAKE  WORKING 
MODELS 

Send  Sketch  and  Description  for  Free 
Estimate 

BENNIE  NORTWED,  BOX  101, 

KELLERTON,  IOWA. 


MR.  INVENTOR  I  Let  ui  assist  you  with  that 
Idea  that  you  can't  Just  work  out,  or  let  us  construct 
a  model  of  your  patent.  We  develop  Ideas,  and  are 
experts  tn  M01)K(>  and  EXI'ERIMHNTAL  work.  We 
specialize  tn  designing  and  butldlng  special  LABOR 
SAVING  MACHINES.  Or  perhaps  your  device  li 
ready  for  manufacturing.  If  so.  get  In  touch  with 
us.    It  would  be  to  our  mutual  advantages. 

ELK  MFG.  CO.,  INC 
1926A  Broadway,  New  York 


UmakeM 


Outfit  No  8  include.  10 
food  tools,  de- 
signs, 3  pi;  wood,  hardware, 
mechanical  parts  and  every- 
thing to  make  a  $30  Tor  Cir- 
cus set  Including  Animal  Wagon  and  Ciroua  Wagon  each 
drawn  by  two  large  ]olnt«d  animals  with  Clown  Riders, 
19  Wild  and  Domestic  Animals,  kicking  and  Jumping 
Donkeys  with  riders  and  other  Circus  Things.  This  set 
Is  a  red  hot  Money  Maker  and  several  people  can  work 
with  TTmakeM  No.  8  at  the  same  time.  Fine  for  families, 
toy  cluto  and  schools.  Send  110  for  this  set.  Dealers 
buy  Christmas  toys  now. 

W,  ft.  PRICE,  Inc.,  Dept.  17,  UmaheM  Bldg.,  127  5th  Ave..  N.V. 


EVERYDAY  SCIENCE  NOTES 

The  preparation  of  tungsten  filaments  for 
incandescent  lamps  is  carried  out  in  the  gen- 
eral way  as  described  here.  The  crude  oxide 
is  dissolved  and  reprecipitated  and  heated  to 
expel  any  ammonium  salts  it  may  have  re- 
tained from  ■  the  precipitation.  Some  tho- 
rium nitrate  is  mixed  with  it  and  it  is  com- 
pressed into  a  prismatic  shaped  bar,  eight 
inches  long  and  a  quarter  of  an  inch  square 
by  hydraulic  pressure.  It  is  heated  in  a  gas 
furnace  until  it  sinters.  The  heating  is 
then  completed  in  a  reducing  atmosphere  by 
passing  an  electric  current  through  it.  It  is 
then  drawn  down  into  wire,  graphite  being 
used  as  the  lubricant.  The  thorium  must  be 
in  just  the  right  proportions. 


In  welding  operations  on  the  large  scale 
as  in  ship-building,  it  is  found  that  arc 
welding  is  slower  and  takes  more  labor 
charge,  but  requires  less  power  and  a  less 
expensive  apparatus.  Butt  and  spot  welding 
are  done  by  incandescence  and  plates  three 
inches  thick  can  be  successfully  spot-welded. 
For  seams  between  plates  to  be  joined  arc- 
welding  is  much  employed.  Metallic  elec- 
trodes are  favored  for  arc  work,  and  the 
skill  of  the  workman  counts  for  a  great  deal 
in  the  work. 


It  is  claimed  that  by  the  use  of  wire  of 
streamline  section,  rafwire,  ten  miles  an  hour 
have  been  added  to  the  speed  of  an  aero- 
plane. The  designation  "raf"  stands  for 
Royal  Aircraft  Factory. 


If  a  machine  in  a  factory  breaks  down  it 
may  be  an  affair  of  days  to  replace  it.  If 
it  is  a  workman  that  is  injured  he  can  be  re- 
placed without  delay.  In  Germany  it  is  said 
there  is  a  special  insurance  to  cover  the 
contingency  of  the  breaking  down  of  ma- 
chines; in  case  of  a  machine  failing  the  in- 
surance company  is  held  obliged  to  imme- 
diately replace  it.  It  is  obvious  that  this 
might  be  an  impossibility,  however. 


As  it  begins  to  appear  that  the  resources 
of  the  world  in  tungsten  are  limited,  molyb- 
denum comes  in  as  a  substitute  for  tung- 
sten in  high  speed  steel.  This  has  already 
been  noted  in  these  notes.  The  production 
of  molybdenum  in  Canada  in  1918  was  ten 
times  what  it  was  in  1914.  If  tungsten  is 
to  be  scarce  it  is  well  to  keep  it  for  in- 
candescent lamp  filaments  and  to  use  the 
commoner  metal,  molybdenum,  for  steel. 


According  to  some  calculations  at  the  pres- 
ent rate  the  petroleum  resources  of  the 
United  States  will  be  expended  by  1927. 
Other  countries  are  searching  for  oil,  the 
Argentine  Confederacy  and  England  among 
the  most  prominent. 


A  good  deal  of  work  is  being  done  in  the 
development  of  the  production  of  electrolytic 
iron.  Electrolytic  copper  has  long  had  a 
place  in  commerce,  and  now  a  very  pure 
iron  is  being  precipitated  by  the  electric 
current  from  the  solution  of  the  metal.  A 
rotating  cathode  receives  the  deposit,  which 
is  stripped  from  it  as  a  sheet  from  time  to 
time.  Hydrogen  gas  accumulates  on  the 
cathode  and  interferes  to  some  extent  with 
the  progress  of  the  operation.  The  iron 
produced  is  very  soft.  After  fusion  it  can 
be  cut  with  a  knife  like  copper,  and  is  as 
malleable  as  that  metal.  It  is  of  special 
value  for  tubes  and  sheets.  Under  the  micro- 
scope it  shows  a  lamellar  structure. 


Telegraph  Pictures 

BY  ELECTRICITY 
A  complete  act  of  two  machine* 
of  this  marvelous  equipment  for 
only  $19.50.  Inatrnctive,  mysti- 
fying; and  nsefnl.  This  picture 
of  President  Wilson  was  tele- 
graphed by  these  machines.  Pic- 
ture telegraphing  is  the  coming 
science.  Write  today. 
L  J.  UEDHIUH  CO.  Daat.  U  Oris*,  Dial 


SEND  $1.  TODAY 

For  One  Hundred  Successful  Circular  Letlere.  No  two 
copies  alike.  Letters  that  pulled  troamre.  m  IDS  dtSer- 
ent  line,  of  buelneea.  Tola  la  not  >  book  that  tails 
"Bow  to  Writs  Letters,"  but  gives  the  complete  oostes 
of  each  letter.  Worth  their  wel*ht  In  gold. 
Special  letters  prepared  on  snry  subject  *5.  each, 
follow-up  letters.  tlS.00. 

These  letters  are  endorsed  by  advertising  ssasirlss 
the  press. 

Establishes  Rasutatten  (25th  Year) 

ROSENBLUM  ADVERTISING  EXPERT 
1483  Broadway.  Near  York 


Small  Investors  Wanted 

To  co-operate  In  recovery  of  $1. 4OO.000 
cargo.  Salvage  already  accomplished 
by  useot  LEAVTTT  DIVING  ARMOR 
proves  practicability  and  big  pronto 
In  future  operations. 
For  roll  particulars  address 
Leavitt  Deep  Sea  Salvage  Co.  Inc. 
Temple  Bar  Annex.  Brooklyn,  N.  Y. 


CELLULOID 

I    SHEETING.  PRINTING,  MOULDING. 
TURNING,  DIE  CUTTING 
EXPERIMENTAL  WORK.  ETC. 

NAPIER  BROWNING  CO. 

10S  W.  40th  ST.  NEW  YORK  CITY 


DRAFTING 

Inventions  and  Ideas  Developed ! 

Mechanical,  Electrical,  Patent  OBce  and 
Engineering  Drawing*  of  Every  Description. 
COMPETENT  DRAFTSMEN  AT  YOUR  SERVICE 

A.  O.  HAGSTROM 
lit  Nassau  St  New  York  CKy 


Don't  Wear 
a  Truss 

Brooks'  Appliance,  the 

modern  scientific  Invention, 
the  wonderful  new  discovery 
that  relieves  rupture,  will  be 
sent  on  trial.  No  obnoxious 
springs  or  pads.  Mr.  c  a.  BROOM 

Brooks'  Rupture  Appliance 

Has  automatic  Air  Cushions,  Binds  and 
draws  the  broken  parts  together  as  you  would 
a  broken  limb.  No  salves.  No  lies.  Durable, 
cheap.  Sent  on  trial  to  prove  It.  Protected  by 
U.  S.  patents.  Catalog  and  measure  blanks 
mailed  free.  Send  name  and  address  today. 
>  Ce.ZMA  Stale  St,  Mai 


Your  Prospective  Customers 

are  lined  in  our  Catalog  of  99%  guaranteed 
Mailing  Lists.  It  also  contains  vital  aeg- 
geitioni  how  to  adrertiae  and  sell  profitably 
by  mail.  Counts  and  prices  giveo  on  9000 
different  RSfijaal  Lists,  covering  all  classes; 
for  instance,  Farmer*.  Noodle  Mir*.,  Hard- 
ware Dlrs.,  Zinc  Mines,  etc.  Tbtt  valua~ 
*/«  rrfrrenct  book  frit.    Write  lor  it. 

Send  Them  Sales  Letters 

Yon  can  produce  tale*  or  inquiries  with 
personal  letters.    Many  concern*  all  over 
U.  S.  are  profitably  using  Sale*  Letters 
we  write.    Send  for  frtt  instructive 
booklet,  "FeJiu  of  Smltt  Laurt. 


Ross-Gould 

IVlcsslirig 

LiStS     St. Louis 
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THE 

Wireless 
World 

The  Official  Organ  of  the 
Wireless  Society 
of  London 


Commencing  with  April 
3d,  will  be  published  fort- 
nightly in  order  to  ade- 
quately deal  with  the 
increasing  amount  of 
Wireless  Experimental 
and  Research  Work. 

Full  of  Practical  hints 
and  useful  information 
for  Wireless  Amateurs. 

Extensive  reports  of  the 
Wireless  Societies  of 
Great  Britain. 

Annual  Subscription  17s, 
Post  Free 

Single  Copies  9d,  Port  Free 

To  be  entirely  up-to-date  in  your 
knowledge  of  Wireless  you 
must  be  a  subscriber  to 
The  Wireless  World. 

To  the  Publisher, 

The  Wireless  World, 
12-13  Henrietta  St, 

London,  WC2,  England. 

Please  enter  me  as  a  subscriber 
to  the  Wireless  World  (or  the 

period  to  

(or  which  I  enclose  

Name   

Address   

Please  write  distinctly. 


FREE  APPARATUS!! 

You  get  a  coupon  valued  at  50 
cents  (or  every  subscription  you 
receive  (or  "Pacific  Radio  News." 
These  coupons  are  as  good  as 
cash  when  presented  at  radio  sup- 
ply stores. 

Your  own  subscription  or  exten- 
sion of  your  present  subscription 
will  be  credited  with  one  coupon. 

Send  for  a  copy  of  "Pacific  Radio 
News"  today  'and  learn  about  the 
FAIR  PLAY  contest. 

15  cents  per  copy 
$1.50  per  year. 

PACIFIC  RADIO  PUB.  CO. 

50  Main  St,     San  Francisco,  Cel. 


THE 

RADIO 
REVIEW 

A  MONTHLY 
RECORD  OF 
SCIENTIFIC 
PROGRESS  IN 
RADIO 
TELEGRAPHY  AND 
TELEPHONY 

Monthly  -  Half-a-Crown 

Single  copies,  post  free  2s. 
9d.  Annual  Subscription, 
post  paid,  30/-  post  free. 

The  RADIO  REVIEW, 
a  new  monthly  magazine, 
devoted  entirely  to  the 
technical  side  of  radio 
communication. 

Edited  by  Professor  G. 
W.  O.  Howe,  D.Sc, 
M.I.E.E.,  assisted  by 
Philip  R.  Coursey, 
B.Sc.  A.M.I.E.E. 

The  RADIO  REVIEW 
is  the  Authoritative  Jour- 
nal of  Wireless  Research. 
Contributions  from  the 
pens  of  the  World's  lead- 
ing Radio  Scientists  will 
be  a  special  exclusive 
feature. 


Editorial  and  Publishing  Offices 

12-13,  HENRIETTA  STREET 
LONDON,  W.C.  2 


USEFUL  BOOKS 

FOR  THE  PRACTICAL  ELECTRICIAN 


Wiring  a  House 

By  Herbert  Pratt.  Shows  a  house  already 
built;  tells  just  how  to  start  about  wiring 
it;  where  to  begin;  what  wire  to  use;  how 
to  run  it  according  to  insurance  rules;  in 
fact,  just  the  information  you  need.  Direc- 
tions apply  equally  to  a  shop.  Fourth 
edtion. 

Electric  Bells 

By  M.  B.  Slxxpsr.  A  complete  treatise 
for  the  practical^  worker  in  ^installing,  oper- 
ating and  testing  bell  circuits,  burglar 
alarms,  thermostats  and  other  apparatus 
used  with  electric  bells.  Both  the  electrri- 
cian  and  the  experimenter  will  find  in  this 
book  new  material  which  is  essential  in 
their  work.     124  pages.     Fully  illustrated. 

Norman  W.  Henley  Publishing  Co. 
Dept.  EE,  2  West  46th  Street,  New  York 


V 


The  laboratories  of  the 
world's  foremost  scientists 
are  equipped  throughout 
with  Tycos  Temperature  and 
Pressure  Indicating  Record- 
ing and  Controlling  Instru- 
ments. Can  you  afford  to 
use  any  less  trustworthy? 

Tycos  Products  include: 


Indicating  Th 
Recording  Ther 
Controlling 
Pyrometers 
Preuuro  Gauges 
Vacuum  Gaugea 
Time  Controls 
Hygrometers 
Hydrometers 
Barometers 
Thermographs 
Altimeter! 
Oil  Test  In... 
Household  Th 
Aetlnometers 
Laboratory  Gl 
Com 


We  shall  be  glad  to  fur- 
"l.        Dish  information 
SBt      on    any    of  the 
above. 


Taylor  Instrument  Companies 

*  ROC  HFS»Tlf.R.  N.V. 

There's  a  Tycv*  and  TavJc-r  Thermometer  tor  e\erv  purpose 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 

K>at  Cyclopedia  of  Drawing  without  a  penny  down, 
v  only  net  shipping  charges  when  books  arrive. 
Wi  th  these  books  and  a  low  price  "school  set' '  of  draw  - 
ing  instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  tn  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Vol  lines.  1650  Pates.  Thousands  of  MustTa  lions. 

Bound  in  genuine  American  morocco.  Pages  SKx8H 
inches.  Covers  all  branches  of  Drafting— Archi- 
tecture, Electrical,  Structural  Steel.  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 
L*A.  .  tjf . .1,  Only  $2  a  month  if  you  keep  the 
QUO  9  ffffBBK  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Fr««  Membership  In  This  Society.— A  Consulting 
Membership  given  free  with  each  set— worth  $12.00. 

TECHNICAL  SOCIETY 
Dspt.  D-354  Chicago 


AMERICAN 
TECHNICAL 
•OCISTTV 
Dept  D-3S4 
Chlcaco.  U.S.A. 
piemae  ma  CrolopedU 
Drawing  for  T  dan  ex- 

  I  will  sandTilM  srithln  f 

dajs  and  $2.00  ■  moo  in  until  S14.SS 
la  paid,  os*  notify  ron  and  bold  books 
r    enblect  to  Tour  order.   Title  not  to  pass 
until  fully  paid. 
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Everyday  Engineering  Magazine  for  April 


CLASSIFIED  ADVERTISING  COLUMNS 

Advertisements  in  these  columns  5c  per  word,  average  7  words  to  the  line.  To  insert 
advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  Wanted 

AGENTS.  Signs  for  stars  and  offices.  Entirely  new. 
ISO-week  easily  nude.  Chicago  Sign  System.  1-328- 
Bjver  81.  Chicago. 


SCIENCE  CREATES  NEW  AUTO  WONDER:  solves, 
pusxllng  problem;  no  more  rain  or  snow  blurred  wind- 
shields; mystic  cloth  works  like  magic,  deposits  Invisible 
chemical  film;  one  rub  keeps  glass  clear  24  hours;  one 
ajjent  sold  5.000.   Security  Mfg.  Co..  Dept.  255.  Toledo. 

MAKE  $30.00  NEXT  SATURDAY.  Speederator  for 
Fords  selling  like  wUdflre.  Used  by  Ford  Motor  officials. 
Makes  any  Ford  run  like  a  Packard.  Stops  stalling  and 
bucking.  Put  on  quick — instant  satisfaction.  No  boles 
to  bore.  Sell  ten  to  twelve  a  day  easy.  8plendld  profits 
and  exclusive  territory.  Write  quick  for  Information.  Ad- 
dress  Perrln  Co..  1047  Hayward  Bldg.,  Detroit,  Mich. 

Automobile  Accessories 

VULCANIZE  RUBBER  without  heat  or  tools.  Whlrl- 
wlnd  seller  to  every  Auto  Owner.  Further  particulars 
free.    Muscatine  Agency.  E402,  Muscatine.  Iowa.  

MORE  POWER,  leas  fuel,  no  carbon.  No  Mystery,  plain 
facts,  results  guaranteed.  Write  for  booklet.  No-Leak-0 
Piston  Blng  Company.  Baltimore.  Maryland.  

TIRES— 10.000  MILES  GUARANTEED   IN  WRITING. 

(No  seconds).  At  special  Wholesale  dlrect-to-you  prices. 
Don't  buy  until  you  get  our  prices.  Write  Washington  - 
McLean  Tire  Co.,  21M  14th  St.  N.  W..  Washington.  b,  C. 

Aviation 

$175.00  BUYS  motors,  propeller,  wing  frames,  tail  frames 
and  under -carriage  for  single  eeater  tractor  biplane. 
Brabaker,  522  East  78th  street.  New  York.  

MIX  your  own  airplane  dope.  Perfect  results  easy. 
8mall  cost  Guaranteed  formula  $1.00.  Send  stamp  for 
sample.  Piano loid.  Box  300.  Old  Town.  Me. 
BUILD  YOUR  OWN  AEROPLANE,  on  Installments, 
materials  cut  to  fit  or  in  the  rough.  J.  Angeles.  Con- 
trails. Wash. 


Books 


BOOKS  DELIVERED  FREE.  Write  today  for  Illus- 
trated Guide  to  the  Latest  Books.  Wesley  Mills  Co.. 
Dept.  A.  BOO  Fifth  Avenue.  New  Tort.  N.  T.  

FORD  CAR  REPAIR  BOOK  sent  free.  Tills  complete, 
well  illustrated,  valuable  book  explains  In  a  simple  way 
the  Causes  and  Cures  of  Overheating:  Repairing  Ford 


  Curing  Piston  Blng  Troubles:  Carburetor  Ad- 
justments and  Repairs;  Connecting  Bods;  Transmission 
Troubles:  Care  and  Repair  of  Bear  Axle;  mopping  Axle 
Grease  Leaks:  also  oovers  practically  every  other  phase 
of  Ford  Car  repairing.  Another  feature  Is  a  chart 
showing  exsctly  how  much  to  pay  for  work  done  by 
repair  men.  Send  25c  coin  far  three  months'  trial  sub- 
scription and  get  the  valuable  repair  book  free.  Ford 
Owners'  Magazine.  499  Montgomery  Bldg.,  Milwaukee, 
Wisconsin.  

MARRIED  AND  ENGAGED  people  should  read  "Science 
of  a  New  Life,"  nature  explained.  400  pages  Illustrated. 
$2.00.    Central  Company.  801  Ninth  Ave..  New  York. 

"LOVERS'  PACKAGE"  containing  instructive  and  pleas- 
Ins  books  for  lovers.  75a  Central  Company,  *0I  Ninth 
Ave.,  New  York.   ' 

"DON'T  MARRY."  read  this  book  first.  25c  Central 
Company.  801  Ninth  Ave..  New  York.  

Business  Opportunities 

AMBITIOUS  MEN— Grasp  this  opportunity  to  make 
money.  You  oan  make  $5.00  to  $10.00  every  day  in  your 
spare  time  at  home.  Not  a  cheap  scheme,  agency  or 
soliciting  proposition,  but  substantial  business  plane. 
Investigate  this  today.  Address.  Business,  Box  175. 
Fredonla.  N.  Y.  

$1  D0E8  IT.  Texas  oil  lsnd  making  holders  big  money 
everyday.  Bank  references  furnished.  Investigate  us 
thoroughly  that's  all  we  ask.  Results  count.  Our  plan, 
$1  down,  balance  monthly,  few  months  gives  you  War- 
ranty Deed  to  land.  May  pay  profits  $200  or  more 
monthly.  Maps,  reports,  established  facts  FREE.  Ad- 
dress Rom-lake  Texas  Oil  Co..    DeMcmll,  St.  Louis. 

Ma   

USED    CORRESPONDENCE    C0UR8ES    Bought  and 

Sold.    E.  Moffett,  Buston.  Louisiana. 

THE  BUILDERS  SUPPLY  and  EQUIPMENT  business 

requires  no  capital  and  commissions  can  be  earned  while 
business  Is  bring  learned  by  mall.  Particulars  free. 
Construction  Buresu.  338  Shepsrd  Bldg..  Grand  Rapids. 
Michigan. 

FREE  Information  regarding  large  earnings.  Raising 
Canaries  for  pastime.    Blrdland.  Lynnhaven.  Virginia. 


Chemicals 


F,?^R.'".ENJAL  JrAB0RAT0RIE8,  fully  equipped— 
$11 1.00  to  $100.00.  Payment  Plan  or  Cash.  Descriptions 
and  sotusl  photogrsphs  free.  Write  Dept.  E-27.  Lions 
Scientific  Institute,  "Laboratory  Outfitters,"  Mt.  Oliver, 
Pittsburgh.  Pa. 


Formulas 


EXPERT  CHEMIST  will  furnish  Formulae.  Processes 
and  Trade  Secrets.  All  lines.  Lists  free.  W  L. 
Cummlngs.  Ph.D..  228-230  Gordon  Ave..  Syracuse.  N.  Y 


MILLION  TESTED  FORMULAS,  Trsde  Secrets.  Pro- 
cesses. Everything  I  Thousand  pages.  Cost?  Only  $2.00 
Postpaid.  Can  I  find  It?  Yes;  sod  999,999  others. 
Write  us.  J.  Ooodnow,  Highland  Ave..  South  Sudbury. 
Mass. 


For  Sale 


UNUSED  RADIO  APPARATUS;  send  stamp  for  par- 
ticulars.   Roy  Anderson,  Ketchikan.  Alaska. 

MODEL  BOAT  PROPELLERS,  also  marine  boiler  In 
working  order.   Adams,  183  De  L'Epee  Ave.,  Montreal. 

FINISHED  LOCOMOTIVE'  CHA88IS  ready  to  run. 
Full  Walscherts  Gear  %  Inch  seals  3%  inch  gauge  4-4-0 
Cab  Finished.  Needs  Boiler  to  complete.  First  $30.00 
takes  It.  Thirteen  Bound  Vols.  Model  Engineer  and 
Electrician.  $2.00  per  VoL  or  first  $25.00  takes  ail. 
Vol.  3  and  4  Models  Ball  ways  and  Locomotives.  $4.00 
each.  H  Inch  scale  Locomotive  parts.  Cylinder  Wheels, 
etc.    F.  B.  Russell.  583  Palisade  Ave.,  Yonkers.  N,  Y. 


Help  Wanted 


RAILWAY  MAIL  CLERK8.  City  Mall  Carriers,  wsnted 
by  government  Commence  $100  month.  Men.  18-45. 
List  positions  free.  Write  Immediately.  Frsnklln  In- 
stitute, Dept.  8-99,  Rochester.  N.  Y. 


Instructions 


CRYSTAL  GAZING — The  erase.  Send  self-addressed 
stamped  envelope  right  now  for  free  instructions. 
Zanclg'e,  Box  558.  Asbury  Park,  N.  J. 


Inventors 


INVENTORS — Write  for  our  free  Illustrated  guide  book 
and  Evidence  of  Conception  Blank.  Send  model  or 
sketch  and  description  of  Invention  for  our  opinion  of  Its 
patentable  nature  free.  Highest  References.  Prompt 
Service.  Reasonable  Terms.  VICTOR  J.  EVANS  at 
CO..  748  Ninth.  Waablngton.  D.  C. 

INVENTORS— I  make  Electrical  and  Mechanical  Models. 
Estimate  free.  Geo.  E.  Chambers.  228  Camp  Street, 
Meriden,  Conn. 


Kodak  Finishing 


ONE  6  EX.  ROLL  developed  and  finished.  20a  C. 
Fraln.  Eureka.  111. 


Male  Help  Wanted 


RAILWAY  TRAFFIC  INSPECTORS  earn  from  $110  to 
$200  per  month  and  expenses.  Travel  If  desired.  Un- 
limited advancement  No  age  limit  Wa  train  you. 
Positions  furnished  under  guarantee.  Write  for  Booklet 
CM  38.  Standard  Business  Training  Institute.  Buf- 
fslo,  N.  Y.  

FIREMEN,  Brakemeo,  Baggagemen,  $140-2200.  Colored 
Porters  by  Railroads  everywhere.  Experience  unneces- 
sary.   898  Ry.  Bureau,  East  St.  Louis.  Ills. 


Miscellaneous 


TOBACCO  OR  SNUFF  HABIT  cured  or  no  pay.  $1.00 
If  cured.  Remedy  sent  on  trial.  Superba  Co..  S.  M.. 
Baltimore.  Md. 

SHAWNEE.  OKLAHOMA,  a  growing  city,  a  good  place 
to  live.  Write  for  information.  Board  of  Commerce. 
Shawnee.  Oklahoma. 


DETECTIVES  EARN  BIG  MONEY.  Travel.  Experience 
Unnecesssry.  We  train  you.  Particulars  free.  Write 
American  Detective  System,  1988  Broadway.  N.  Y. 

WRITE  fos  newspapers  and  magazines.  Big  pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Byn- 
dlcate.  534 "St.  Louis.  

COMPLETE  SET  OF  DRAWINGS  of  the  Liberty  12 
engine.  A  United  States  Standardised  Aircraft  Engine. 
Giving  all  views  with  number  of  carta,  names  of  parte 
and  weights  of  parts.  Mail  $1.00.  *Dept  A..  Ocean 
Publishing  Co..  25  W.  42nd  St.  New  York  City. 

TRAPPERS— Eleven  good  box  traps.  Complete  blus 
prints  20c.  B.  E.  Grant.  Dept  92.  215  12th  St. 
Detroit.  Mich.  

EXCEPTIONAL  OPPORTUNITIES  ARE  OFFERED  to 

men.  with  or  without  experience,  to  act  as  aubscrlptlon 
agents  for  Everyday  Engineering  Magazine. 

This  Magaxlne  la  very  readily  sold  in  all  kinds  of 
mschine  shops,  electrical  plants,  and  vocational  schools. 
Everyday  sells  itself  because  it  sells  on  Its  own  merits. 
It  contains  the  kind  of  articles  which  appeal  to  all 
classes  of  mechanics  as  well  as  students,  teachers,  and 
professional,  men. 

The  terms  to  solicitors  are  so  liberal,  and  tile  Mag- 
azine sn  easily  sold  that  many  of  Everydey's  subscrip- 
tion solicitors  own  automobiles  In  which  they  travel 
from  town  to  town. 

If  there  is  a  large  manufacturing  plant  college  or 
garage  In  your  city,  you  can  start,  without  any  expense 
to  you.  In  your  own  locality. 

Remember  .that  tho  summer  Is  the  ideal  season.  If 
you  want  big  money  and  pleasant  work,  write  im- 
mediately for  Subscription  Solicitor's  proposition. 

Subscription  Dept  Everyday  Engineering  Magazine. 


Motion  Picture  Plays  &  Supplies 


$25-$SM  PAID  ANYONE  for  ideas. 

for  photo,-' —  ™  

line  Free. 


for  photoplays.    Experience  unnecessary;  complete  out" 
Producers  League,  530  Bt  LoulsTlia 


Patents 


DON'T  L08E  YOUR  RISHT8  to  patent  protection.  Be- 
fore disclosing  your  Invention  to  anyone  send  for  blank 
form  "Evidence  of  Conception''  to  be  signed  and  wit- 
nessed. Form  and  Information  concerning  patents  free. 
Lancaster  and  Allwine,  237  Ouray  Bldg..  Washington. 
D.  C.  "Originators  of  the  form  "Evidence  of  ConceastionT'' 

PATENTS— Prompt  personal,  efficient  service  by  an  at- 
torney-at-law,  skilled  In  all  branches  of  Patent  Practice. 
Over  12  years  actual  experience:  full  Information  noon 
request.     B.  P.  Fishburns.   322  McGlll  Bide  Was? 

lngton,  D.  C.  

PATENTS— Fees  in  Installments.  Frank  T. 
formerly  Lieutenant.  Engineers,  Washington,  D. 

PATENTS.  Booklet  free.  Highest  references.  Beat  re- 
sults. Promptness  assured.  WATSON  E.  COLEMAN 
Patent  Lawyer.  624  F  St.  Washington.  D.  C. 

PATENTS  —  Herbert  Jenner.  Patent  Attorney  and 
Mechanical  Expert  822  F  Bt.  Washington.  D.  C.  I 
report  If  a  patent  can  be  had  and  Its  exact  coat  Bend 
for  circular. 


P.*,I? MT8-.J°T.e!r  ,70 J—H'  Practice;  all  communications 
strictly  oonfldentisl;  handbook  on  patents  free  on  request- 
special  facilities  for  office  consultations.  Munn  A  Co  ' 
AUorneys  841  Woolworth  Building.  New  York. 
??5  P  Street  Washington-  Tower  Building.  Chicago; 
Hobart  Bldg..  582  Market  Street.  San  Francisco.  Calif 

GET  YOUR  OWN  PATENTS:  Save  attorney's  fees:  In- 
structions and  advice  free.  Carl  Larson  Co..  Park  Bow 
Bldg..  New  York. 

PATENTS.  In  all  matters  pertaining  to  Invention  ccaauh 
ftS-l0?^  W"V  Inventors.  118  Fulton  St.  New 
York  City,  having  three  thousand  members.  Booklet  free. 

PATENT  WHAT  YOU  INVENT.    It  may  be  valuable 

Writ,  met  No  attorney's  fee  until  patent  is  allowed. 
Estab  1883.  "Inventor's  Guide "  FBfcR  Franklin  H. 
Hough.  $10  Loan  *  Trust  Bldg..  Waahlngtoo.  D.  C 


Phonographs 


BUILD  YOUR  OWN  PHONOGRAPH — Big  sarins.  Ws 
furnish  parts  and  cabinets.  Write  today  for  free  In- 
^?iont  A»sooUted  Phonograph  Supply  Co..  Dent  Y. 
Cmcjnnati.  Ohio. 

Short  Stories  Wanted 

SHORT  STORIES.  Poems.  Plan.  Etc.  are  wanted- for 
publication.    Literary  Bureau.  188  Hannibal.  Mo. 

Stamps 

APPROVALS  80%  discount  Reference,  pleas*,  stamps 
bought    Lang.  14S8-J  59th.  Cicero.  Illinois.  

STAMP8  —  50  VARIETIES  —  Transvaal.  Braxn.  Peru. 
Cuba,  Mexico,  eta,  and  Album,  Me:  80  different  V  8.. 
25c:  1.000  hinges.  10a:  1.000  mixed.  40c  List  Free. 
I  buy  stamps.  C.  Stegmann.  5875  Cote  Brilliants.  Bt 
Lords.  Mo.  

PACKET  "X"  100  varieties  foreign  stamps,  20a  Day- 
ton Stamp  Co.,  East  Foxboro.  Mass. 

APPROVALS  40-50%  disa :  Packets.  10  U.  S.  Pre- 
canoela  12c,  50  Assorted  25c;  2c  Postage.  Stanley 
Albert.  Box  488,  Waterbnry,  Ct  

Want  to  Buy 

CASH  FOR  OLD  FALSE  TEETH— We  pay  up  to  $35.00 

per  set  (broken  or  not).  Also  buy  discarded  gold 
jewelry,  gold  crowns,  bridges  platinum,  diamonds, 
watches  and  silver.  Send  now.  Cash  by  return  mall. 
Packages  held  5  to  10  days  for  sender's  spproval  of  our 
offer.    U.  8.  Smelting  Works.  Dept  81.  Chicago.  Ills. 


Wireless 


WIRELESS  PARTS.  PROMPT  DELIVERY.  Standard 
lhi"  switch  knob-lever  complete  85c.  Switch  points  with 
screws  25c  dozen.  State  panel  thickness.  Novotoy  Elec- 
tric. Charlotte.  N.  C.  

TO   YOU   WHO  ARE   USING  OUR  CLASSIFIED 
COLUMNS: 

Do  you  realize  that  you  are  placing  whatever  products 
you  have  for  sale  or  exchange  before  an  ever  Drewles 
audience?  An  audience  whose  Purchasing  Power  Is 
among  the  greatest?  Do  you  realize  you  are  paying 
an  exceedingly  low  rate  for  this  opportunity?  Here  Is 
an  audience  which  has  increased  by  considerably  over 
9,000  In  three  months  I 

Now,  you  know  you  have  to  pay  more  for  materials, 
cost  of  production — so  do  we.  'Heretofore  we  have  not 
advanced  our  price,  which  has  remained  at  the  same 
old  standard.  Now.  It  la  absolutely  Imperative.  Con- 
sequently we  are  making  the  smsll  and  exceedingly 
justifiable  Increase  of  two-cents  a  word,  thus,  the  rate 
for  these  columns  AFTER  JUNE  1st.  1920.  WILL  BE 
SEVEN  CENTS  A  WORD. 

Do  you  see  the  slgnlflcsnce  of  this  advance  Informa- 
tion? 

EVERYDAY  ENGINEERING  MAGAZINE. 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Google 


CONTENTS 


VOL.  9 


MAY,  1920 


NO.  2 


Isolated  Lighting  Plants   105 

By  Jerry  Dare 

Electric  Motors  for  Model  Locomotives.  . .  107 

By  R.  D.  McMurry 

Heat  Treating  Alloy  Steels   108 

By  Victor  W.  Pagi,  MSA.E. 

Putting  a  Boat  Hull  in  Condition   Ill 

By  Andrew  Jackson,  Jr. 

Building  a  Two-Passenger  Seaplane   113 

By  Charles  E.  Midler,  MSAM. 

The  Knack  or  Carburetor  Adjustment.  ...  116 
By  Victor  W.  Pagi,  US  AM. 

A  New  X-Ray  Outfit   119 

A  Model  Engineer  Aboard  a  Destroyer   120 

By  Harvey  Dale 

Turning  Wheels  and  Pulleys   123 

The  Everyday  Motorist   125 

A  Universal  Lathe  Attachment   127 

By  H.  H.  Parker 

The  Langmuir  Condensation  Pump   130 

Surface  Combustion   131 

By  Prof.  T.  O'Connor  Sloant 

Manual  Arts  and  Crafts   133 

Aviation  Briefs    136 

Everyday  Schcnce  Notes   138 

Experimental  Chemistry    140 

By  Henry  L.  Havens 

Experimental  Physics  :   141 

By  James  L.  Clifford 

A  New  Model  Record  Breaker   142 

A  Long  Distance  Indicator   143 

Compressed  Am  Driven  Monoplane   144 

By  H.  C.  Ellis 

The  American  Society  of  Experimental 

Engineers    146 

The  Electrical  Progress  Digest   147 

Detecting  Flaws  in  Condensers   149 

Ideas  for  the  Radio  Laboratory   150 

By  M.  B.  Sleeper 

A  Two-Stage  Amplifier   153 

Quenched  Gap  Operation   154 

Measurement  of  High  Frequency  Resist- 
ance   156 

By  L.  M.  Clements 

Determination  of  the  Capacity  and  In- 
ductance of  a  Coil.  .  .•   158 

The  Radio  Department   159 

Radio  Tuning  Circuits   160 

High  Inductance  Variometers   162 

A  Model  Automobile   163 

A  Home-Made  Hygroscope   164 

By  L.  B.  Robbins 

The  Thomas-Morse  Mail  Plani;   182 


MAG^  I  N  E 


2  West  45th  Street  New  York  City 

Edited  by  Raymond  F.  Yates 


Managing  Editor 
Victor  W.  Pace 


Radio  Editor 
M.  B.  Sleeper 


Contributing  Editor 
Prop.  T.  O'Cono*  Sloans 

Advertising  Manager 
Stephen  Roberts 

Branch  Advertising  Office 

Suu  tt  Imn,  Peoples  Gu  Building, '  Chisago,  111. 
Published  Monthly  by 
EVERYDAY  MECHANICS  COMPANY,  Iwc 
New  York,  N.  Y. 

Entered  a«  second-class  matter  November  20.  1915,  at  the  post  offic 
at  New  York,  N.  Y.,  under  the  Act  of  March  i.  1879. 

Subscription  price  $2.00  a  year  in  the  United  State*  and  poueuiou; 
Canada,  $2.25;  Foreign,  $2.50  a  year. 

Copyright,  1930,  by  Everyday  Mechaaaia  Co.,  In*. 


SPACE  AND  TIME 


DID  you  ever  standi  and  gaze  into  the  illimitable  depths 
of  a  starry  night?  You  wera  awe-inspired?  Why? 
Because  space  seems  so  vast,  so  unending  or  because 
you  are  so  small?  Is  man's  respect  for  the  boundless  space 
beyond  us,  due  to  the  smallness  of  man  or  the  greatness  of 
space  ? 

IF  an  ant  approached  a  mountain,  the  ant  would  think  that 
the  mountain  was  infinite  in  size  because  he  would  compare 
the  size  of  the  mountain  with  his  own  tiny  self.  To  an 
elephant,  or  a  dinosaur,  were  such  a  creature  in  existence 
today,  the  mountain  would  not  seem  so  large. 

MAN  is  continually  comparing  things  with  himself.  He  calls 
a  locomotive  heavy  because  it  weighs  a  great  deal  more 
than  he  is  capable  of  lifting.  He  thinks  that  the  earth  is  large 
because  it  is  spread  out  under  him  in  all  directions  as  far 
as  his  eye  can  see. 

WHEN  man  compares  things  by  his  own  standards  he  is 
apt  to  be  confused  by  the  smallness  of  small  things  and 
the  greatness  of  great  things.  The  atom  is  thought  to  be 
extremely  small  not  only  because  it  lies  just  beyond  the 
borderline  of  the  visible,  but  because  man  attempts  to 
determine  its  size  by  his  own  units  of  measure. 


o 


UR  minds  are  undeveloped  and  easily  confused.    The  day 
will  come  when  these  things  will  be  more  understandable. 


MAN  measures  time  in  much  the  same  manner  as  he  meas- 
ures space — by  units  hopelessly  small.  A  man's  life 
to  a  man  covers  a  considerable  period.  Compared  to  the 
age  of  the  earth,  for  instance,  man's  existence  is  only  a  flicker 
of  life,  created  and  extinguished  at  almost  the  same  instant. 
Yet  as  individuals  time  appears  to  drag  on. 

BEHIND  space  and  time  there  is  a  great  unanswerable 
"Why?".  There  is  a  "Why"  to  everything,  no  matter  how 
small,  trivial  or  insignificant  it  may  appear  to  be.  To  the 
average  man  time  is  just  time  and  space — well  space  is  just 
plain  space.    Simple,  is  it  not? 

RAYMOND  FRANCIS  YATES.  Editor. 
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JUST  PUBLISHED— PRACTICAL  NEW  BOOKS 

ALL  MECHANICAL  MEN  AND  EXPERIMENTERS  WILL  BE  INTERESTED  IN 
THESE  NEW  VOLUMES  ON  RADIO,  BOATS,  PLATING  AND  SHOP  WORK 


Experimental  Wireless  Stations 

Their  Theory,  Design,  Con- 
struction and  Operation 
By  P.  E.  EDELMAN,  E  E. 
12  Mo.   390  Pages 
167  Specially  Made  Engravings 

Price,  $2.50 

This  book  tells  how  to  make  appara- 
tus to  not  only  hear  telephoned  and 
telegraphed  radio  messages,  but  also 
how  to  make  simple  equipment  that  works  for  transmission 
over  reasonably  long  distances.  Then  there  is  a  host  of  new 
information  included.  The  first  and  only  book  to  give  you 
all  the  recent  important  radio  improvements,  some  of  which 
have  never  been  published.   This  volume  anticipates  every 
need  of  the  reader  who  wants  the  gist  of  the_  art,  its 
principles,  simplified  calculations,  apparatus  dimensions,  and 
understandable  directions  for  efficient  operation. 
Complete  Understandable  Modern  Radio  Information 
Answer*  Every  Question — Clean  Up  Mysteries  of 
Things  Radio  You  Have  Often  Wondered  About. 
Endorsed  by  foremost  instructors,  preferred  by  amateurs, 
and  recommended  by  Government  Radio  Inspectors,  because 
of  its  accurate  descriptions  of  all  modern  apparatus  without 
limitation  to  any  company  types  as  in  non-independent 
publications.    Straight  from  the  shoulder  and  without 
abtruse  mathematics,  you  are  told  not  only  how  and  why 
the  circuits  work,  but  also  the  size  of  the  parts;  how  to 
make  and  operate  same  in  accordance  with  the  radio  law. 
1920  REVISED  AND  ENLARGED  EDITION 


Motor  Boats  and  Boat  Motors 

DESIGN  OPERATION 
CONSTRUCTION  REPAIR 

Written  by  a  corps  of  experts,  edited  by 

VICTOR  W.  PAGE,  M.E 
524  Pages  (6x9)  372  specially 
made  engravings  and  Complete 
Working  Drawing  for  Boat 
Builders  —  includes 

Full  Instructions  for  Building  Five  Boats  Ranging  from  ax 
General  Utility  16-Foot  Model  to  a  25-Foot  Raised  Cabin 
Cruiser  from  Tested  Designs  by 
A.  CLARK  LEITCH,  N.  A. 

Price,  $4.00 

This  is  an  indispensable  book  for  every  present  or  perspective 
owner,  user,  repairman  or  operator  of  motor  boats  and  marine 
engines.    A  non-technical  treatise  for  practical  men. 

This  is  a  complete  handbook  for  all  interested  in  any 
phase  of  motor  boating,  as  it  considers  all  details  of  modern 
hulls  and  marine  motors,  deals  exhaustively  with  boat  de- 
sign and  construction,  design  and  installation  of  all  types 
of  marine  engines  and  gives  expert  advice  on  boat  and 
engine  maintenance  and  repair.  Not  only  is  boat  construc- 
tion fully  treated  but  every  needed  dimension*  is  given  for 
building  from  complete,  yet  simple  plans  and  construction  is 
considered  step  by  step. 

CONTAINS  A  SPECIAL  CHAPTER  ON  SEAPLANES 
AND  FLYING  BOATS 


The  Modern  Electroplater 

A  Complete  Treatise  on  the 
Electro-Deposition  of  All  Metals 

By  KENNETH  M.  COGGESHALL 
Practical  Electroplater 

12  Mo.    350  Pages.    142  Illustrations. 

Price,  $3.00 

This  book  details  in  simple  language  all  of  the  elementary 
principles  pertaining  to  electro-plating  and  allied  processes, 
their  practical  application  and  industrial  use.  It  includes 
a  discussion  of  the  essential  fundamentals  of  chemistry, 
magnetism  and  electricity,  written  with  special  reference  to 
the  needs  of  the  practical  man.  It  considers  all  equipment 
and  supplies  required  for  a  successful  plating  plant  and 
outlines  all  the  latest  methods  of  cleaning,  plating  and 
finishing  metals  on  a  commercial  scale.  The  student,  as 
well  as  the  practical  man  will  find  valuable  tables,  tested 
formulae  for  solutions  of  all  kinds,  also  easily  understood 
instructions  for  setting  up  and  using  apparatus  and  me- 
chinery  designed  for  plating  establishments. 

UP-TO-DATE,  PRACTICAL  INFORMATION  ON 
PLATING 


Shop  Practice  for  Home  Mechanics 

USE  OF  TOOLS 

SHOP  PROCESSES 

SHOP  PROJECTS 

By  RAYMOND  FRANCIS  YATES 
Author  of  "Model  Making." 
324  Octavo  Pages 
309  Illustrations 

Price,  $3.00 

The  author  of  this  volume  has  made  special  effort  to 
present  things  in  a  clear  and  simple  manner  and  everything 
from  the  very  simplest  shop  matters  to  the  more  involved 
processes  is  covered.  If  a  man  wishes  to  learn  how  to  run 
a  lathe,  he  will  find  the  information  in  this  book.  If  he 
wishes  to  know  something  about  pattern  making,  use  of 
measuring  tools,  filing,  grinding  or  the  heat  treatment  of 
steel,  the  information  given  in  a  straight-forward  manner, 
will  be  found  in  the  book.  Nothing  that  would  be  of  value 
to  men  seeking  enlightenment  along  the  line  of  small  shop 
work  has  been  overlooked. 

This  is  the  only  book  now  available  that  sets  forth  the 
principles  of  shop  work  from  the  standpoint  of  the  amateur. 
It  treats  every  important  shop  process  and  operation  in  such 
a  way  that  one  possessing  little  or  no  mechanical  education 
can  grasp  the  essentials.  Every  detail  that  would  be  of 
interest  to  the  man  who  uses  small  tools  is  treated. 
An  Indispensable  Book  for  All  Interested  in  Mechanical 
Work — the  Mechanic  as  Well  as  the  Amateur 
Can  Read  With  Profit. 


1ST   Any  of  these  books  sent  prepaid  on  receipt  of  price.  FREE — Our  new  1920  Catalog  of  Practical  Books  sent  free  on  request 
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Five  Days  to  Prove 
I  Can  liaise  Your  Pay 

I've  done  it  for  thousands  of  others.  I  can  doubtless 
do  it  for  you.   If  I  can't,  then  it  won't  cost  you  a  cent. 


A  FEW  EXAMPLE^ 
Peraeaal  Exeerieaeae 

orer   400.000   mm  of 


I MEAN  just  what  I  say.  There's  no 
trick  or  catch  about  it.  Give  me  five 
days  and  I'll  prove  that  I  can  get  your 
pay  raised  for  you.  Ill  do  it  on  a  "show 
you"  basis.  You  get  the  proof  before  you 
pay  me  a  cent. 

You've  probably  heard  of  me.  My  name  it 
Pelton.  Lots  of  people  call  me  "The  Man 
Who  Makes  Men  Rich."  I  don't  deny  it. 
I've  done  it  for  thousands  of  people — lifted 
them  up  from  poverty  to  riches.  There's  no 
sound  reason  why  I  cannot  do  it  for  you. 
So  let's  try. 

Now,  follow  me  carefully.  I'm  going  to 
tell  you  exactly  how  to  do  it.    I'm  the 

possessor  of  a 
"secret"  for 
which  men  have 
been  searching 
since  Time 
began. 

There's  no 
need  to  discuss 
the  whys  and 
the  wherefores 
of  this  "secret." 
Suffice  it  to  say 
that  It  Works. 
That's  all  we 
care  about — It 
Works.  Over 
400,000  men 
and  women  the 
world  over 
have  proved  it 
for  themselves. 

Among  them 
are  such  men 
as  Judge  Ben 
B.  Lindsay; 
Supreme  Court 
Justice  Parker; 
Governor  Mc- 
Kelvie,  of 
Nebraska;  Wu 
Ting  Fang,  ex- 
U.  S.  Chinese 
Ambassador; 
Governor  Fer- 
ris, of  Michi- 
gan ;  E.  T. 
Meridith,  Sec- 
retary of  Agri- 
culture,  and 
thousands  of 
others  of  equal 
prominence. 


"Power  of  Will"  are  racta 
men  ae  Judge  Ben  '  B.  Llnd- 
eay;  Supreme  Court  Justice 
Parker;  Wu  Tins  Fang.  Ex- 
TJ.  S.  Chinese  Ambassador; 
Assistant  Postmaster  General 
Brltt;  Got.  McKolrte  of  Ne- 
braska; General  Manager  Cniis- 
teaon  of  Wella-Fsrgo  Express 
Co. ;  E.  St.  Elmo  Lewis,  of 
Detroit:  Got.  Ferris  of  Michi- 
gan; E.  T.  Meridith,  Secy,  of 
Agriculture,  and  many  others 
of  equal  prominence. 

$304   Pratt  (rem   One  Day's 
Reading 

"The  result  from  one  day's 
study  netted  me  1300  cash. 
I  think  It  a  great  book  and 
would  not  be  without  It  tor 
ten  tunes  the  cost."— CoL  8. 
W.  WUkle,  Boscoe.  So.  Da- 
kota. 

Werth  $13,000  aid  Mora 
"The  book   has  been  worth 
mora  than  $19,000  to  me."— 
Oscar  B.  Sheppard. 

Weald  Da  Werth  $100,000 
"If  I  bad  only  had  It  whan 
I  waa  20  years  old.  I  would 
be  worth  $100,000  today.  It 
Is  worth  a  hundred  times  the 
price." — 8.  W.  Taylor,  The 
SaaU  Fe  By..  Mllana.  Tex. 

Fran  $100  ta  $8,000  a  Heath 
"One  of  our  boys  who  read 
"Power  of  Will"  before  he 
same  over  here  Jumped  from 
$100  a  month  to  $3,000  the 
first  moath.  and  won  a  $2S0 
prize  for  the  best  salesman- 
ship Is  the  State." — Print* 
Leslie  A.  SUH.  A.  E.  F. 
France. 


Some  of  the  things  this  "secret"  has  done 
for  people  are  astounding.  I  would  hardly 
believe  them  if  I  hadn't  seen  them  with  my 
own  eyes.  Adding  ten,  twenty,  thirty  or 
forty  dollars  a  week  to  a  man's  income  is  a 
mere  nothing.  That's  merely  playing  at  it. 
Listen  to  this: 

A  young  man  in  the  East  had  an  article 
for  which  there  was  a  nation-wide  demand. 
For  twelve  years  he  "puttered  around"  with 
it — barely  eking  out  a  living.  To-day  this 
young  man  is  worth  $200,000.  He  is  build- 
ing a  $25,000  home — and  paying  cash  for  it. 
He  has  three  automobiles.  His  children  go 
to  private  schools.  He  goes  hunting,  fishing, 
traveling,  whenever  the  mood  strikes  him. 
His  income  is  over  a  thousand  dollars  a  week. 

In  a  little  town  in  New  York  lives  a  man 
who  two  years  ago  was  pitied  by  all  who 
knew  him.  From  the  time  he  was  14  he  had 
worked  and  slaved — and  at  sixty  he  was 
looked  upon  as  a  failure.  Without  work,  in 
debt  to  his  charitable  friends,  with  an  invalid 
son  to  support,  the  outlook  was  pitchy  black. 
Then  he  learned  the  "secret."  In  two  weeks 
he  was  in  business  for  himself.  In  three 
months  his  plant  was  working  night  and  day 
to  fill  orders.  During  1916  the  profits  were 
$20,000.  During  1917  the  profits  ran  close  to 
$40,000.  And  this  genial  64-year-young  man 
is  enjoying  pleasures  and  comforts  he  little 
dreamed  would  ever  be  his. 

I  could  tell  you  thousands  of  similar  in- 
stances. But  there's  no  need  to  do  this  as 
I'm  willing  to  tell  you  the  "secret"  itself. 
Then  you  can  put  it  to  work  and  see  what  it 
will  do  for  you.  I  don't  claim  I  can  make 
you  rich  over  night.  Maybe  I  can — maybe 
I  can't.  Sometimes  I  have  failures— every- 
one has.  But  I  do  claim  that  I  can  help  90 
out  of  every  100  people  if  they  will  let  me. 

How  It  Is  Done 

The  point  of  it  all,  my  friend,  is  that  you 
are  using  only  about  one-tenth  of  that  won- 
derful brain  of  yours.  That's  why  you  haven't 
won  greater  success.  Throw  the  unused  nine- 
tenths  of  your  brain  into  action  and  you'll  be 
amazed  at  the  almost  instantaneous  results. 

The  Will  is  the  motive  power  of  the  brain. 
Without  a  highly  trained,  inflexible  will,  a 
man  has  about  as  much  chance  of  attaining 
success  in  life  as  a  railway  engine  has  of 
crossing  the  continent  without  steam.  The 
biggest  ideas  have  no  value  without  will- 
power to-  "put  them  over."  Yet  the  will, 
altho  heretofore  entirely  neglected,  can  be 


trained  into  wonderful  power  like  the  brain 
or  memory  and  by  the  very  same  method — 
intelligent  exercise  and  use. 

If  you  held  your  arm  in  a  glint  for  two  year*, 
it  would  become  powerless  to  lift  a  feather,  from 
lack  of  use.  The  game  ia  true  of  the  Will— it  be- 
comes useless  from  lack  of  practice.  Because  we 
don't  use  our  Wills— because  we  continually  bow 
to  circumstance — we  become  unable  to  assert  our- 
selves.  What  bur  wills  need  is  practice. 

Develop  your  will-power  and  money  will  flow 
in  on  you.  Rich  opportunities  will  open  up  for 
you.  Driving  energy  you  never  dreamed  you 
had  will  manifest  itself.  You  will  thrill  with 
a  new  power — a  power  that  nothing  can  resist. 
You'll  have  an  influence  oveV  people  that  you 
never  thought  possible.  Success — in  whatever 
form  you  want  it — will  come  as  easy  as  failure 
came  before.  And  those  are  only  a  few  of  the 
things  the  "secret"  will  do  for  you.  The  "secret" 
is  fully  explained  in  the  wonderful  book  "Power 
of  Will." 

How  You  Can  Prove  This  at 
My  Expense 

I  know  you'll  think  that  I've  claimed  a  lot. 
Perhaps  you  think  there  must  be  a  catch  some- 
where. But  here  is  my  offer.  You  can  easily 
make  thousands — you  can't  lose  a  penny. 

Send  no  money — no,  not  a  cent.  Merely  clip 
the  coupon  and  mail  it  to  me.  By  return  mail 
you'll  receive,  not  a  pamphlet,  but  the  whole 
'"secret"  told  in  this  wonderful  book,  "POWER 
OF  WILL." 

Keep  it  five  days.  Look  it  over  in  your  home. 
Apply  some  of  its  simple  teachings.  It  it  doesn't 
show  you  how  you  can  increase  your  income  many 
times  over — just  as  it  has  for  thousands  of  others 
— mail  the  book  back.    You  will  be  out  nothing. 

But  if  you  do  feel  that  "POWER  OF  WILL" 
will  do  for  you  what  it  has  done  for  over  four 
hundred  thousands  others — if  you  feel  as  they  do 
that  it's  the  next  greatest  book  to  the  Bible — send 
me  only  $3.50  and  you  and  I'll  be  square. 

If  you  pass  this  offer  by,  I'll  be  out  only  the 
small  profit  on  a  three  and  a  half  dollar  sale.  But 
you — you  may  easily  be  out  the  difference  between 
what -you're  making  now  and  an  income  several 
times-  as  great.  So  you  see  you've  a  lot — a  whole 
lot — more  to  lose  than  I. 

Mail  the  coupon  or  write  a  letter  now — you 
may  never  read  this  offer  again. 

Special  Not* 

In  nearly  five  years  the  price  of  "Power 
of  Will"  has  been  increased  only  50c.  Wg 
find  it  necessary  now  to  raise  the  price  as 
soon  as  the  present  edition  is  gone.  This 
means  that  by  July  1st  or  sooner  the 
price  must  be  increased  to  $4.50. 

Pelton  Publishing  Company 

156-J  Wilcox  Block         Meriden,  Con*. 

Pelton  Publishing  Company 
156- J  Wilcox  Block,  Meriden,  Conn. 

You  may  send  me  "Power  of  Will"  st  your 
risk.  I  agree  to  remit  $3.50  or  remail  the  book 
to  you  in  five  days. 

Name   

Address   
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DETROIT 

The  Auto  Center  is  the 


Logical  Place 

To 


The 
Auto  ml  i.i  hi  u- . 
Truck  and  Tractor  bus- 
iness, in  a   few   years,  has 
become  the  world's  greatest  industry. 
In  amount  of  capital  invested,  in  number  of 
men  employed,  in  volume  of  business  it  exceeds 
any  other  Industry.    Manufacturers  tell  us  it  Is  still 
in  Its  infancy.    The  opportunities  for  Trained  Men  in  this 
industry  are  almost  beyond  belief;  future  opportunities  will  be 
even  greater.    Prepare  yourself  to  take  advantage  of  these  oppor- 
tunities by  learning  every  phase  of  the  Automobile,  Truck  and  Tractor 
business  as  Uught  by  the  old  reliable  Michigan  State  Auto  School,  Detroit. 

Earn  $100  to  $400  Monthly 


Factories.  Ilaragea  and  Service  Stations  every- 
where are  calling  for  Trained  Men  tn  ever  Increas- 
ing numbers.    Hundreds  of  our  students  are  In  business 
for  themselves  making  $5,000  to  $10,000  and  more  yearly. 
There  are  thousands  of  valuable  locations  for  Garages  and 
Service  Stations  everywhere-  -the  field  Is  unlimited. 
No  matter  what  you  have  done  or  what  you  are  doing  now.  you 


ran  learn  this  well-paid,  pleasant  work.  Whether 
you  are  young  or  have  reached  more  mature 
years,  our  courses  will  fit  you  to  command  the 
opportunities  you  desire.  To  the  men  with  grit 
and  the  determination  to  get  ahead,  the  future  is 
without  limit.  Michigan  State  Auto  Training 
will  help  you  to  success  in  any  branch  of  the 
Auto.  Truck  and  Tractor  business. 


Auto  Factories  Endorse 


The 


thoroughneoa  "f  "  11  ' 
and  Hi-  i ■> >n 1 1 * i < 1 1 >  i . ■  •  - 
our  equipment  are  well  known 
in  Hi  Auto  Industry.  The  big- 
r»t  factories  in  the  country  heartily 
eudorne  our  Course.  In  fact,  many  of 
the  leading  Auto  Manufacturers  adulated 
In  outlining  our  Course  and  they  aire  our 
students  the  fullest  co-operation  possible. 
These  factories  are  constantly  cslllnf  on  us 
for  graduates  Iwcause  they  know  the  type  of  men 
we  turn  out  K  very  where  l>i  the  Automobile  In- 
dustry M.  H.  A.  8.  graduates  are  given  the 
preference  bt  vttlfeM  ours  Is  the  factory  endorsed 


School 


A'Hupmobile 

Hupp  Motor  Car  Corporation 

D«.rotl.Mlthl«~n  CiA 

Harlot*  had  the  pleasure  of  recently  vlnltine  and  In- 
n[w"'  tin*  in..*t  carefully  your  wh<«il.  pSTSBll  ISS te SBf 
that  I  was  deeply  impressed  with  the  psntonnel  of  your 
orvn mi»t ion .  the  equipment  that  you  have  mna  tho 
methods  you  use  toltesch  your  students  Your*  very  truL". 

HUPP  MOTOR  CAR  CORPORATIOM  _ 

«~.  e.  SathUserr,  Masacse  aervlee  OsswrtssssS 


The  Stldebakfr  (  oici-orvmov 


isjsssssjissj  your  letter  of  Jsnusry  13th.  relative  to  the 
Hfebtsrsn  State  Auto  School  at  Detroit.  It  In  our  under 
atnnding  thnt  they  conduct  a  very  (food  school.  In  fact 
ws  do  not  know  of  s  better  automobile  school  that  wi 
Could  recommend  to  you  than  the  Micnfft*an  State. 
Yours  vsry  truly, 

THE  STUDCBAKER  CORPORATION  OF  AMERICA 


Motor  Car  Company 

OtTROlT  MlCM  USA 

The  MichhrsD  State  Auto  School 
reputation  and  we  believe 


Courses  Thorough  and 

g%  |  _  4,  _         Each  student  is  taught  Auto,  Truck 

O  HI  piCIC  and  Tractor  construction  in  every 
detail.  We  train  both  the  head  and  hand.  There  are  over 
one  hundred  motors  of  all  types  in  our  block  test  department. 
Our  Course  in  Auto  Electrics  is  very  thorough — graduates  have 
no  trouble  locating  any  electrical  trouble  quickly  and  easily. 
Students  get  complete,  thorough  and  practical  knowledge  of 
Motors,  Starting,  Lighting  and  Ignition  Systems,  Carburetion, 
Lubrication,  Transmissions.  l'lfTerentlals,  etc.  As  a  part  of  the  regular 
Course,  students  are  Riven  complete  and  thorough  training  in  the 
care,  repair  and  operation  of  Farm  Tractors.    Brazing  and  Welding 

separate  Courses.  Either  of  these 
Hit  if  taken  with  the  regular  Auto- 


Tire  Repairing  are  taug 
les  may  be  taken  separu 


Read  This 
Money -Back  Guarantee 


Wi  guarantee  to 
qualify  you  for  a 
position  a>  chauffeur, 
repair  man. 


clan,  oarage  man. 
automobile  dealer  or 
tractor  mechanic  and 
operator  paying  from 
JI00  to  $400  month- 
ly,   or   refund  your 


at- 


Detroit  the  Logical 
Place  to  Learn 

Detroit,  with  more  than  180  Auto 
and  Accessory  fat-tori**.  Is  the  logical 
place  to  learn  Uie  Auto  and  Tractor 
f.n-iiL,  —  7dr„  of  all  automobiles 
manulacturru  are  mado  In  Michigan 
— 11%  are  made  In  Detroit  alotio. 
Can  you  think  of  a  better  place  than 
the  Auto  Center  In  which  to  learn 
this  business  of  big  opportunities? 


Detroit  in  Summer 

In  addition  to  being  the  heart  of  the  Automobile  Industry, 
Detroit  In  summer  Is  the  center  of  some  of  the  finest  pleasure 
spots  In  America.  Detroit  has  38  parks,  the  finest  of  which 
Is  Belle  Isle — a  wooded  Island  In  the  Detroit  River,  said  to  be 
one  of  the  most  beautiful  spots  in  America.  Here  you  And 
boating,  bathing  and  a  score  of  other  amusements  within  a 
few  minutes  boat  or  trolley  ride  of  the  heart  of  the  city.  Then 
there  are  dally  boat  trips  up  and  down  the  Detroit  River, 
through  Lake  St.  Clair, — across  Lake  Erie  to  Toledo,  Cleve- 
land, Buffalo  and  Niagara  Falls;  trips  to  Sugar  Island  and  to 
I'ut-ln-Bay  where  you  may  explore  the  caves  in  which  Com- 
mander Perry  hid  his  men  from  the  British  Fleet  in  the  War  of 
1812.  During  the  summer  months  many  pleasant  evenings  may 
he  spent  enjoying  Uio  cooling  breezes  from  Uie  deck  of  a  boat  as  it 
slides  through  the  moonlit  waters.  Already  Uie  Michigan  State 
Auto  School  has  arranged  fur  three  of  these  boat  trips  for  this 
-ummcr.  These  are  freo  to  students  and  their  friends.  At  all  times 
throughout  the  year.  Detroit  la  the  logical  place  to  learn  the  Auto 
and  Tractor  business,  but  the  summer  attracUons  In  and  around 
Detroit  make  May.  June.  July.  August  and  September  ideal  months 
in  which  to  get  this  training  and  at  the  same  time  enjoy  Detroit. 

Big  176-Page  Catalog 

Send  the  coupon  today  for  the  176-Page  Catalog  and  copy  of  latest 
"Auto  School  News"  both  absolutely  FREE.  They  tell  about 
Courses— show  more  than  a  hundred  pictures  of  equipment — give 
letters  from  big  Auto  Factories  and  Graduates.  M.  S.  A.  8.  Courses 
are  a*  reasonable  In  price  as  ihey  are  thorough  In  their  training, 
those  who  have  jumped  on  a  train  and  come  to  Detroit  to  Investigate 
our  school,  have  found  the  Courses  so  satisfactory  and  so  reasonably 
priced  that  they  have  remained  to  get  the  M.  8.  A.  S.  Training 
Our  Money-Bark  guarantee  protects  you  If  you  can't  come,  get  the 
catalog.  Ilesolve  to  learn  the  business  In  Detroit—  Tha  Heart  of  the 
Auto  Industry.    Use  the  coupon  NOW. 


mobile  Course,  make  a  valuable 
addition  to  the  equipment  of  any 
student.  To  men  who  want  to 
Ml]  Autos,  Trucks  and  Tractors, 
(Ills  training  gives  an  exceptional 
advantage  for  they  know  just  how 
to  judge  the  value  of  old  ma- 
chines tiiey  are  asked  to  take 
in  trade  on  new  ones.  They 
know  these  machines  as  no  av- 
erage salesman  can  know  them. 
School  is  open  all  year— you  can 
start  tiny  day. 


NOT  A  ONE-MAN 
SCHOOL 

This  school  li  founded 
on  the  beat,  newest  and 
must  practical  princi- 
ples In  tho  Auto,  Truck 
mid  Tractor  business. 
Our  course  la  built  with 
the-  closest  and  most 
liberal  co-operatlon 
from  Manufacturers. 
Oarages,  Serrlce  8ta  ■ 
tlcns  and  Owners.  It 
Is  not  one  Man's  Ideas, 
but  the  combined  ideas 
of  the  biggest  and  most 
•successful  men  lu  each 
field. 

A.  C    Zeller.  President 


Michigan 


SEND  THIS  COUPON  TODAY 


MICHIGAN  STATE  AUTO  8CH00L 
3965  Auto  Building        687-91  Woodward  Ave. 
Detroit,  Mioh..  U.  8.  A. 

Gentlemen 

Please  send  me.  absolutely  FKEK  New  170- 

I'agc  Illustrated  Catalog.  '  Auto  Sch  not  News." 

and  Information  as  checked  below 

(    )    Auto  and  Tractor  Course 

(    )    Tire  Repairing 

(    )    Brazing  and  Welding 

(Mark   each   course  you   are   interested  In.) 

t>r.    better  still,   you   can   expect   me  about 

Name  

Street  

City  stale  


"Most  Progressive  Auto  School  in  America" — "In  the  Heart  of  the  Auto  Industry 

*  Detroit.  Mich.,  U.S.  A. 
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MODERN  MODERN  MODERN-  MODERN  MODERN  MODERN 
SHOP    SHOP  SHOP    SHOP  SHOP  SHOP 
RACT1CE  PRACTICE  PRACTICE  PRACTICE  PRACTICE  PRACTICE 


Can  You  Answer  these 
Questions  on  Shop  Work? 


Test  Yourself  NOW 

A  surface  of  Cut  iron  U  to  be  finished  In 
one  cut  on  a  milling  machine.    The  castln*  la 

8  inches  long  and  5  inches  wide.  The  milling 
cutter  has  a  diameter  of  3  Inches  and  a  width 
of  2  inches.  How  long  will  it  take  to  do  the 
work?    Assume  a  feed  of  2  4  Inches. 

For  what  purpose  Is  a  magnetic  chuck  used? 

How  many  processes  for  cutting  gear  teeth  f 

How  do  you  determine  the  ratio  of  two 
gears,  when  the  numbers  of  teeth  are  given  f 

The  lead  screw  has  a  pitch  of  \i  inch.  What 
is  the  ratio  of  gears  to  be  used  to  cut  a  screw 
with  18  threads  per  inch? 

What  determines  the  cutting  speed  in  a  mill- 
ing machine? 

Gi?6  a  short  description  of  the  thermit- 
welding  process. 

What  is  essentially  the  first  step  in  making 
any  tool  from  a  tool-maker's  standpoint? 

Why  Is  It  advisable  to  cut  the  threads  of  an 
adjustable  tap  somewhat  smaller  than  the  de- 
sired sire  for  the  tap  to  cut? 

Under  what  circumstances  would  you  con- 
sider it  advisable  to  use  a  counter-bore,  rather 
than  a  drill,  when  enlarging  a  hole?  Why? 

Why  should  undue  accuracy  never  be  ln- 
duUed  in  when  making  drill  Jigs  and  similar 
tools? 

What  Is  the  practical  way  to  test  the  temper 
of  molding  sand? 

How  does  the  riser  on  a  steel  casting  differ 
from  one  for  iron? 

What  are  some  of  the  precautions  necessary 
in  pouring  a  mold  in  order  to  obtain  the  best 
results  ? 

How  are  the  sides  of  deep  molds  vented  when 
a  flask  Is  used? 

What  point  carbon  steel  should  be  used  for 
machine  tools,  milling  cutters,  drills,  and  taps? 

Why  Is  It  necessary  to  reheat  large  pieces 
after  they  have  been  hardened? 

What  must  be  the  outside  diameter  of  the 
original  wooden  pattern  for  the  rim  of  a  pulley 
with  sii  arms,  the  diameter  of  ^ 
pulley  to  be  30  Inches  and  the 

9  Inches? 


of  face 


What  are  the  allowances  for  shrinkage  In  the 
construction  of  a  wooden  pattern  of  a  shaft 
hanger  bearing  cap? 


A  Few  of  the  Subjects  Treated 

Machine  Shop  Tool  Design 

Practice  Die  Making 

Machine  Shop  Metaj  Stamping 

P^aSSKr"*  foundry  Work 

Manufacturing  Forging 

Metallurgy  Pattern  Making 
Welding 
Tool  Making 


Drawing,  etc. 


THE  skilled  mechanic  today  is  a  specialist.  He  has  no  opportunity  to 
build  a  complete  machine  or  even  a  small  part  of  one.  His  active  work 
is  carried  along  rather  limited  lines.  But  to  make  the  best  success  in 
his  work — to  secure  promotion  to  more  responsible  duties  or  to  go  into  busi- 
ness for  himself — it  is  absolutely  necessary  that  he  have  a  broad  and  compre- 
hensive knowledge  of  machine  work  and  shop  practice.  There  is  only  one 
really  feasible  way  for  the  mechanic  to  familiarize  himself  with  other  shop 
lines  outside  his  own  individual  work — and  that  is  to  have  specialists  in  all 
lines  give  him  all  they  have  learned  in  a  form -that  will  be  readily  accessible. 
There  you  have  the  reason  for  the  famous  standard  reference  work,  called 
"Modern  Shop  Practice." 

Thousands  of  Dollar's  Worth  of  Shop  Information 

"Modern  Shop  Practice"  is  a  wonderful  reference  work  in  Machine  Shop 
Practice  and  Management,  Production  Manufacturing,  Metallurgy,  Welding, 
Tool  Making,  Tool  Design,  Die  Making,  and  Metal  Stamping,  Foundry  Work, 
Forging,  Pattern  Making,  Mechanical  Drawing,  etc.  It  has  been  tested 
through  six  editions,  bought  by  thousands  of  mechanics,  consulting  engineers, 
shop  superintendents  and  owners,  production  managers,  etc. 

New  Edition  Only  7c  a  Day 

Six  magnificent  volumes,  flexibly  bound  in  American  Morocco,  gold 
stamped.  2,300  pages.  2,500  illustrations — photographs,  drawing,  explanatory 
diagrams,  tables,  etc.  Here  you  have  at  your  finger  tips  up  to  date  labor- 
saving  methods  that  big  manufacturers  have  spent  thousands  of  dollars  to 
develop.  Facts  that  you  can  use  in  your  everyday  work.  Information  that 
fits  you  to  earn  bigger  pay.  All  this  is  now  yours  in  the  new  6  volume  set  of 
"Modern  Shop  Practice,"  on  payments  so  easy  as  to  average  only  SOc  a 
week  or  only  7c  a  day  I 

SHIPPED  FREE 

No  money,  in  advance.    Not  a  cent.    See  the  books  in  your  own  home  or 
shop  absolutely  free  at  our  risk.    Read  them,  examine  them,  study  them  for 
7  whole  days  before  you  need  decide  whether  you  want  to  keep  them  or  not. 
Send  no  money  to  get  the  books  for  free  examination.    Make  no  deposit. 
Assume  no  obligation.    Simply  sign  and  mail  the  coupon  herewith  and 
the  books  will  be  promptly  shipped  to  you  for  7  days'  free  examina- 
tion.  If  you  are  not  more  than  delighted  with  the  books  and  do  not  ^ 
consider  them  a  wonderful  investment,  just  send  them  back  to 
us,  and  you  won't  owe  us  a  cent.  American 
If  you  prize  the  books  and  consider  them  worth  many  times  their  price  a^r  T*s!!eufiv 

to  you,  send  only  $2.80  within  7  days  and  then  $2  a  month  until  the  _^fk        Dent  M-35J 

special  introductory  price  of  $21.80  has  been  paid.  Chicago.  U.S.  A. 

Extra  Feature  Free  ^       Please  send  me  set 

To  those  who  order  promptly,  we  will  give  free  a  con-  pA*£  forne™  £3 

suiting  membership  in  the  American  Technical  Society  free    examination  ahlp- 

for  one  year.   This  gives  you  the  right  to  ask  our  ex-  ping  charges  collect.    If  I 

pcrts  any  question  regarding  shop  practice  for  an  4^T    decide  to  buy.   I  will  lend 

entire  year.  You  may  ask  as  many  questions  as  ,*# r  *2-80  within  seven  days  and  the 
vnu  nlcisr  balance  at  $2.00  a  month  until 

you  PJ°Ji;!/  _ .  _     m  ./-.air^lr  8:1  80   b»»  bren   P»,d-     Th'a  »" 

SEIND     1NO    IVlCjlNE  I  sod  me  a  receipt  showing  that  the 

M,r,lv  ti.™  ,nH  mail  ZZZ.~Z.~~A  set  of  booka  and  I1S.00  consulting  mem- 

Merely  sign  and  mail  the  coupon  and  berehlp  are  mine,  and  fully  paid  for.  If 

the  books  will  be  shipped  to  you  at  our  1  think  that  I  can  eet  along  without  the 

risk.    Get  the  coupon  in  the  mail  at  books  after  the  seren  days'  trial.  I  wlU  return 

once,   before   this   special   offer   is  -  w     them  at 

withdrawn.  Send  it  today — NOW  I 


Name. . 


AMERICAN  TECHNICAL  SOCIETY,  S36  Chicago,  III. 


Address. . 
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Learn  Drafting 


AT  HOME-IN  SPARE  TIME 

As  You  Would  in  Actual  Practice 

Get  into  this  constructive  branch  of  industry  where  big  salaries  are  paid.  No  previous  training  is 
necessary  to  become  a  capable  draftsman  with  the  help  of  the  Columbia  School  of  Drafting.  You  can 
master  the  practical  lessons  of  our  famous  home  study  course,  at  home,  in  spare 
time.  You  will  be  personally  coached  and  instructed  by  mail,  by  Roy  C.  Claflin, 
president  of  the  school,  whose  long  experience  as  a  draftsman  and  teacher  spe- 
cially qualifies  him  to  give  you  the  training  you  need  to  become  a  successful 
Draftsman. 

BECOME  A  SPECIALIST 

thorough  and  practical  training  in  Mechanical  Drafting, 
teaching  you  to  make  actual  drawings  as  you  would 
in  any  drafting  room,  but  you  receive  the  additional 
benefit  of  a  post-graduate  course  in  some  special  branch 
of  drafting.  A  big  field  of  opportunity  is  thus  opened 
to  you  as  a  trained  specialist  in  this  profession. 

Draftsmen  Get  $35  to  $100  a  Week 

Because  of  the  importance  of  his  work  the  draftsman  is  paid 

a  big  salary  and  is  always  in 

Students    of    the    Columbia       ■  ^   Iine  for  advancement.  The 

School  of  Drafting  often  se-  /     ^  1  draftsman  s  pay  is  from  $35 

cure   positions  at  $2,000  or  ^ ~^  j   :,-   1    AiW<  -MLak.  to  $100  a  week.   A  knowledge 

more  a  year  to  start  before       |  HIbHAlW        LaHisiV^  ^batt         01*   drafting   is   the  stepping 

completing  the  course.    Hun-     Lm^^v^wmbIH1.     '^F-a  'tB  big  technical  posi- 

dreds    of   men    and    women       Chief  Draftsman.  $50  to  Jiso  a  Week       >cs£Mli^9S&!»t^^H        tions  in  tlie  industrial  field, 

with  "Columbia"  training  are  now  making  good  with  big  con-   paying  as  high  as  $50,000  a 

cerns  all  over  the  country.  Many  more  are  needed  for  splen-  year, 
did  positions,  now  open.  Here  is  what  "Columbia"  training  is  doing  for  :fc*r 
some  of  our  graduates;  Laurence  Johnston,  over  $5,000  a  year;  George 
Murray,  $45  a  week  to  start;  G.  Tangorra,  $2,800  a  year;  A.  L.  Gash. 
$140  a  month  to  start;  W.  S.  Burfoot,  $150  a  month  to  start;  T.  R. 
Brown,  $2,860  a  year;  R.  Fowkes,  $3,700  a  year.  These  are  only  a  few 
of  a  great  number  of  similar  cases. 

Big  Concerns  Employ  Columbia  Graduates 

The  best  concerns  in  America  employ  Columbia  graduates  in  their 
drafting  departments  because  of  the  thorough  practical  training  we  give 
which  enables  them  to  step  right  into  important  drafting  positions.  Our 
diploma  is  the  entering  wedge  into  big  drafting  rooms  everywhere.  As 
a  Columbia  graduate  you  are  recognized  as  an  experienced  draftsman, 
not  as  a  mere  apprentice.  Our  training  spells  Success  for  you.  Why  be 
satisfied  with  a  grinding,  underpaid  position  when  there  are  hundreds  of 
promising  positions  open  to  you  in  the  big  field  of  Drafting.  We  are 
called  upon  to  place  trained  draftsmen  more  rapidly  than  we  can  produce 
them.  General  construction  companies,  manufacturers,  railroads,  ship 
building  concerns,  engineering  projects,  etc..  need  draftsmen  today  in 
greater  numbers  and  at  better  salaries  than  ever  before. 

This  Complete  Drafting  Equipment  Furnished 

to  students  of  our  school.  The  instruments  arc  of  standard  American 
make  of  the  best  quality,  fully  guaranteed,  and  become  your  property 
on  completion  of  the  course.  Every  instrument  needed  for  the  course 
is  included. 


Draftsman.  $35  to  $100  a  Weak 
8END  THIS  COUPON  TO-DAY 

ui  toll  you  tho  fascinating  itory  of 
Drifting  and  liow  you  can  master  this 
lucrative  profession  of  big  salaries  and 
steady  advancement  through  our  help. 
Write  to-day  to 

COLUMBIA  SCHOOL  OF 

DRAFTING 
Roy  C.  Claflin.  President 
Dept.  1128,  14th  &  T  Sts.,  N.W. 
Washington,  D.  C. 


shingtor 


rtieal  training  in  Mechanical  Drafting, 
istrated  book  of  particulars,  testimonials, 
ted  in  the  special  post-graduate  course 


I  am  Interested  In  your  pi 
Please  send  me  Free,  your  II 
terms,  etc.  I  am  also  Inter- 
cheeked  below :  -  s 

(Mechanical    Drafting,    or    Machine   Drafting    is    the  foundation 
course  and  is  complete  in  itself.) 

Topographical  Drafting   


Architectural  Drafting  «s  

Automobile  Drafting   

Electrical  Drafting   

Aeroplane  Drafting   

Special  Machinery  Drafting.. 

Sheet  Metal  Drafting  

Structural  Drafting   

Highway  Drafting   

Patent  Drafting  


Ship  Drafting 
Statistical   Drafting   . . 

Radio  Drafting   

Automotive  Drafting  . . 
Hydrographic  Drafting 

Machine  Design   

Tool  Design   

Shop  Mathematics  ... 
Builders  Courso   


Name   

Address   

City   Slule, 
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As  sure  as  you 
are  a  foot  high 

you  will  like  this 

Camel  Turkish  and 
Domestic  blend! 


V 


Camels  are  sold  everywhere  in 
scientifically  sealed  packages  ot 
20  cigarettes  for  20  cents ;  or  ten 
packages  *200  cigarettes  )  in  a 
glaasine- paper-  covered  carton. 
We  strongly  recom  men  d  this 
carton  for  the  home  or  office  sup- 
ply or  when  you  travel. 

R.  J.  Reynolds  Tobacco  Co. 
Winston-Salem,  N.  C. 


► 


YOU  will  prefer  Camels  smooth,  de- 
lightful blend  of  choice  Turkish  and 
choice  Domestic  tobaccos  to  either  kind 
smoked  straight!  It  gives  you  an  en- 
tirely new  idea  of  cigarette  enjoyment 

Camels  never  tire  your  taste  no  matter 
how  liberally  you  smoke.  They  are  al- 
ways appetizing — and  satisfying,  because 
they  have  a  desirable,  mellow  body. 

Camels  leave  no  unpleasant  cigaretty 
aftertaste  nor  unpleasant  cigaretty  odor. 
In  fact,  every  angle  you  get  on  Camels  is 
so  different  from  any  other  cigarette  that 
you  will  be  won  as  you  were  never  won 
before ! 


That's  why  we  say  frankly— compare 
Camels  with  any  cigarette  in  the  world 
at  any  price!    We  know  the  answer. 

Please  mention  Everyday  Engineerh^^a^^^^ 


PRACTICAL  MECHANICS 
FOR  EVERYDAY  MEN 
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IT  TELLS  YOU  HOW  TO 
MAKE  AND  DO  THINGS 


NUMBER  2 


Isolated  Lighting  Plants 

By  Jerry  Dare 


TODAY  the  country  or  suburban 
home  can  be  provided  with  all  of 
the  conveniences  possible  in  the 
modern  city  dwelling.  This  is  espe- 
cially true  with  electrical  conveniences 
and  during  the 
past  ten  years 
many  thousand 
small  lighting 
plants  have  been 
sold  to  people  who 
are  too  far  from  a 
power  station  to 
have  the  mains  ex- 
tended to  their 
homes.  The  iso- 
lated lighting  plant 
is  really  a  little 
power  house  all  in 
itself.  It  is  so 
simple  to  operate 
and  maintain  that 
most  any  one  with- 
out any  experience 
in  electrical  mat- 
ters can  take  care 
of  it. 

Those  contem- 
plating the  instal- 
lation of  a  small 
lighting  plant 
should  first  look 


For  those  who  are  not  well  acquainted 
with  small  lighting  plants  a  general 
outline  of  their  operation  will  be  given. 
The  generator  is  really  the  heart  of  the 
system.    This  is  always  a  direct  cur- 


A  compact  small  lighting  unit  with  the  generator  directly  connected  to  the  gasoline  engine 


over  the  available  space  in  which  the 
plant  is  to  be  placed  and  then  make  the 
purchase   accordingly.     Some  plants 
are  more  compact  than  others.  The 
ideal  location  for  such  an  in- 
stallation  should   be  light, 
clean  and  dry.    A  concrete 
floor  is  also  an  added  ad- 
vantage and  will  greatly 
eliminate   vibration.  The 
attic  or  cellar,  unless  the  lat- 
ter is  very  dry  and  clean,  are 
both  bad  places  to  install  a 
private  lighting  plant.   A  lit- 
tle corner  boarded  off  in  the 
barn  or  a  small  shed  are  good 
places  to  make  an  installa- 
tion.   Care  must  be  taken  to 
see  that  the  place  does  not  get 
too  cold  in  the  winter  else  trouble  will 
be  had  with  the  batteries.    The  plant 
should  never  be  allowed  to  stand  in  an 
atmosphere  at  a  freezing  temperature. 
On  the  other  hand  it  is  not  necessary 
that  the  building  containing  the  plant 
should  be  heated. 


rent  machine  driven  by  a  gasoline  en- 
gine. The  voltage  generated  by  these 
machines  is  generally  in  the  neighbor- 
hood of  32  although  some  are  manu- 
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factured  that  operate  at  1 10  volts.  The 
generator  is  usually  directly  connected 
to  the  gasolene  engine  but  in  the  case 
of  a  gas  engine  the  generator  is  driven 
by  a  belt. 

The  output  of  the  generator  is  fed 
to  a  battery  of  storage  cells.   When  the 
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current  of  the  storage  battery  reaches  a 
certain  value  the  plant  automatically 
stops.  This  is  brought  about  by  a  lit- 
tle cut-out  or  circuit  breaker  which 
functions  when  the  current  passing 
through  it  reaches 
a  certain  point. 
When  the  current 
of  the  storage  bat- 
tery falls  below  a 
certain  value,  the 
plant  is  automatic- 
ally started  in  most 
cases  although 
some  systems  do 
not  have  this  ad- 
vantage.  Some 
man  uf  acturers 
claim  that  a  per- 
fectly automatic 
system  causes  the 
plant  to  be  neglect- 
ed because  the  per- 
son responsible  for 
its  operation  does 
not  have  to  go  near 
it.  The  author 
feels  that  this  is  a 
poor  argument  and 
that  there  is  a 
great  advantage  in 
a  perfectly  auto- 
matic system.  If  one  makes  a  practice 
of  looking  the  plant  over  every  few 
days  there  will  be  no  danger  of  anything 
going  wrong. 

Once  the  storage  batteries 
of  a  small  lighting  plant  are 
charged,  the  whole  system 
can  remain  idle  until  the 
charge  in  the  battery  falls  be- 
low a  certain  value.  Aside 
from  general  depreciation,  the 
only  expense  of  operating 
such  a  plant  is  incurred  while 
it  is  in  actual  operation. 

A  very  novel  little  isolated 
lighting  plant  that  has  re- 
cently appeared  on  the  mar- 
ket is  illustrated  in  the 
drawing.  This  has  become 
known  as  the  Sunnyhome  Farm  Plant 
and  is  extremely  neat  and  compact. 
This  little  plant  comes  complete 
with  a  small  enclosure  which  obvi- 
ates the  necessity  of  providing  a  special 
building  for  it.  The  space  occupied  is 
very  small  and  the  plant  is  so  designed 
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that  it  is  very  efficient  in  its  operation. 
In  the  winter  the  engine  is  cooled  with  oil 
which  is  carried  in  a  5-gallon  tank  in 
the  base  of  the  machine.  The  same  oil 
is  used  to  lubricate  the  entire  system 
and  is  forced  into  the  bearings  of  the 
engine  under  pressure.  One  filling  of 
the  tank  is  sufficient  to  run  the  ma- 
chine for  an  entire  year. 

This  plant  is  probably  the  most  auto- 
matic one  that  has  been  designed.  For 
instance,  if  the  gasoline  in  the  fuel 
tank  runs  out  a  small  red  light  in  the 
house  is  lit  If  the  piston  of  the  en- 
gine freezes  up,  the  main  switch  is 
caused  to  open  within  three  seconds 
time. 

This  plant  is  provided 
with  a  110-volt  generator 
and  this  makes  it  possible 
to  obtain  all  the  wiring 
fixtures  at  any  electrical 
supply  house.  In  the  case 
of  a  32-volt  system  the 
electrical  fixtures  cannot 
be  obtained  as  easily. 
With  this  system,  how- 
ever, the  standard  type 
electric  irons,  toasters, 
fans,  etc.,  cannot  be  used. 
This  is  a  very  important 
consideration  and  should 
not  be  overlooked  by  those 
who  contemplate  the  in- 
stallation of  a  private 
lighting  plant. 

The  Sunnyhome  plant 
has  a  2j4-hp.  gasoline 
motor  which  reaches  a 
speed  of  2,000  r.p.m.  This 
motor  drives  a  lj^-kw. 
generator  which  is  capable 
of  supplying  sufficient 
current  for  the  average 
size  country  or  suburban 
home.  Unlike  most  plants 
of  this  nature,  the  starting 
and  stopping  of  the  gen- 
erator  depends  entirely 
upon  the  terminal  voltage 
of  the  storage  battery. 
When  the  voltage  reaches 
a  certain  maximum  value, 
a  switch  is  opened  and  the 
plant  stops.  As  the  bat- 
tery discharges  the  voltage  drops  and 
when  it  passes  beyond  a  certain  limit  a 
switch  is  closed  and  the  plant  again 
starts.  The  starting  of  the  gasoline  en- 
gine is  brought  about  by  feeding  the 
current  from  the  storage  battery  into 
the  generator  which  then  acts  as  a  mo- 
tor. This  is  not  a  feature  of  the  par- 
ticular plant  in  question  but  is  used 
on  most  all  small  lighting  systems. 

In  case  the  coupling  between  the 
motor  and  the  generator  of  the  Sunny- 
home  plant  breaks,  the  gasoline  motor 
is  prevented  from  racing  by  a  simple 
form  of  suction  governor  which  is 
placed  in  the  inlet  passage. 

Compactness  and  simplicity  of  con- 
struction are  the  two  most  important 


considerations  in  farm-lighting  equip- 
ment. While  dwelling  on  the  features 
mentioned  above  a  brief  outline  of  a 
new  system  employing  the  Knight 
sleeve-valve  engine  will  be  interesting. 
This  outfit  is  provided  with  a  32-volt 
generator  whose  armature  shaft  is  ex- 
tended with  the  engine  crank  at  one 
end.  The  engine  is  rated  at  2  hp.  when 
turning  at  1,100  r.p.m  It  is  fitted 
with  an  aluminum  cylinder  head,  par- 
ticularly designed  to  dissipate  heat. 
The  cylinder  is  a  gray  iron  casting  with 
the  cooling  fins  cast  integral. 

The  method  of  govering  this  engine 
is  by  a  fixed  air  passage  which  re- 
stricts the  engine  under  load  to  1,100 
r.p.m.  While  running 
light  it  would  run  in  ex- 
cess of  1,600  r.p.m.  The 
ignition  circuit  is  includ- 
ed  between   one   of  the 
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The  plan  of  the  Sun- 
nyside  lighting  plant. 
This  little  plant  sets 
m  a  small  enclosure 
not  much  larger  than 
a  dog  kennel 
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main  brushes  and  an  auxiliary  or  third 
brush.  In  starting  the  ignition  voltage 
is  12  but  owing  to  the  armature  reac- 
tion this  drops  down  to  about  three 
volts  while  the  engine  is  running.  When 
the  battery  is  fully  charged,  the  igni- 
tion is  automatically  cut  out.  The 
battery  cut-out,  manual  starting  switch 
and  overload  switch  are  combined  in  a 
single  electro-magnetic  device.  This 
device  carries  three  windings,  one  series 
and  two  shunt.  The  electro-magnet  also 
has  two  armatures  arranged  side  by 
side  one  of  which  carries  the  switch 
contacts  for  both  the  main  line  and  the 
field  circuit. 

The  generator  of  this  outfit  is  con- 
structed along  the  most  modern  lines. 


There  are  no  brush  wires,  the  leads  to 
the  brushes  being  strips  of  copper  im- 
bedded in  Bakelite.  The  control  box  is 
mounted  on  the  field  frame  which  gives 
a  very  compact  outfit.  The  comlpete 
unit  weighs  but  350  lbs.  without  the 
battery.  The  battery  •  weighs  52  lbs. 
per  cell. 

Most  farm-lighting  outfits  are  pro- 
vided with  storage  cells  mounted  in 
glass  jars.  A  shelf  or  number  of 
shelves  must  be  constructed  to  carry 
these  cells.  It  is  also  necessary  to  paint 
these  shelves  with  an  acid-resisting 
paint.  The  room  in  which  the  cells  are 
placed  should  also  be  very  well  venti- 
lated to  carry  off  the  gases  generated  by 
the  storage  cells  while  they  are  being 
charged.  These  gases  will  corrode  ex- 
posed parts  unless  they  are  well  pro- 
tected and  it  is  also  best  for  the  health 
of  the  person  taking  care  of  the  plant 
that  means  be  provided 
for  removing  them. 

The   voltage    of  a 
farm-lighting  outfit  is 
a  very  important  con- 
sideration as  this  will 
depend  largely  upon 
the  nature  of  the  in- 
stallation and  the  dis- 
tance that  current  is  to 
be  transmitted.  The 
usual  outfit  which  has 
a  voltage  of  32  is  suit- 
able in  all  cases  where 
the  lighting  is  confined 
to  a  fairly  small  area. 
In  the  average  8-  to 
10- room  house  the  32- 
volt  system  will  make  a 
suitable  installation  if 
the  current  is  not  to  be 
transmitted  over  a  dis- 
tance of  300  feet  Of 
course,  if  larger  wire 
was  used,  the  current 
could  be  sent  a  greater  distance 
but  on  the  other  hand  this  would 
entail  a  greater  expense  which 
would  probably  meet  the  cost  of  a 
110-volt  system.    It  can  be  said 
in  general  that  for  distances  over 
_     300  feet  a  110-volt  system  will 
prove  to  be  more  economical  and 
satisfactory. 

On  farms  where  a  gas  engine  is  al- 
ready in  use  for  driving  cream  sepa- 
rators, wash  machines,  etc.,  a  lighting 
dynamo  can  be  very  easily  belted  to  the 
engine  directly  or  to  a  point  on  the  line 
shaft.  Some  farmers  prefer  to  have  the 
whole  outfit  together.  If  the  gas  en- 
gine is  powerful  enough,  the  battery- 
charging  generator  can  be  driven  while 
the  washing  machine  or  water  pump  is 
being  operated. 

For  country  use  the  Edison  type  of 
storage  battery  possesses  many  ad- 
vantages over  the  ordinary  lead  plate 
battery.  Although  the  lead  type  of 
battery  will  give  splendid  service  if 
taken  care  of  properly,  it  is  very  sensi- 
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tive  to  abuse  of  any  kind  and  when 
once  injured  it  requires  expert  at- 
tention to  put  it  back  into  a  service- 
able condition.  The  Edison  alkaline 
battery  never  requires  expert  attention, 
does  not  need  to  be  cleaned,  does  not 
make  use  of  a  corrosive  acid  and  is  not 
injured  if  discharged  completely.  The 
alkaline  battery  is  also  capable  of  re- 
ceiving and  making  use  of  a  charge  "at 
any  old  time"  which  is  not  true  of  the 
lead  battery  which  is  generally  charged 
only  when  its  voltage  falls  below  a  cer- 
tain point.  Another  point  in  favor  of 
the  alkaline  battery  is  the  fact  that  an 
accidental  change  in  the  polarity  of  the 
charging  current  will  in  no  way  injure 
the  plates.  Such  an  accident  would  be 
ruinous  to  a  lead  plate  battery.  The 
alkaline  battery  gives  off  non-corrosive 
fumes  which  is  a  very  important  con- 
sideration as  the  ventilating  problem 
does  not  give  so  much  trouble.  A  lead 
plate  battery  is  very  sensitive  to  a  low 
temperature  and  they  should  never  be 
exposed  to  a  temperature  below  the 
freezing  point.  The  alkaline  solution 
used  in  an  Edison  type 'battery  cannot 
be  frozen  at  any  winter  temperature 
common  to  this  part  of  the  country  as  it 

ELECTRIC  MOTORS  FOR  MODEL 
LOCOMOTIVES. 
By  R.  D.  McMukry. 

MANY  readers  of  this  magazine 
who  are  engaged  in  the  construc- 
tion of  model  electric  locomotives  will 
probably  welcome  a  few  notes  along 
this  line  that  come  as  the  result  of  con- 
siderable experience  the  writer  has  had 
in  making  and  operating  such  devices. 

Experience  has  proven  that  the  fiat 
type  of  commutator  is  much  better  for 
this  purpose  than  the  drum  type.  This 
used  in  conjunction  with  a  laminated 
field  motor  makes  it  possible  to  produce 
a  motor  that  will  fit  into  a  very  small 
space  and  yet  be  efficient.  The  writer 
makes  his  field  laminations  of  black 
iron  (the  thinner  the  better).  After 
they  are  all  cut  out  they  are  packed 
together  and  placed  in  a  vise  when  they 
are  filed  and  the  rough  edges  trimmed 
off.  When  this  is  done  four  holes  are 
placed  in  the  pieces  and  brass  studs 
or  rivets  used  to  hold  them  together. 

The  armature  from  an  old  electric 
horn  motor  makes  a  very  suitable  type 
for  use  in  railway  motors  but,  of  course, 
these  are  not  always  available  when 
they  are  wanted  most  Armature  discs 
can  be  easily  cut  out  of  sheet  iron. 
First  the  plain  discs  are  cut  and 
then  the  holes  for  the  shaft  are  drilled 
in  the  center.  When  this  is  done  the 
slots  can  be  drilled  out. 

Motors  constructed  along  these  lines 
are  in  general  much  more  satisfactory 
than  those  of  the  permanent  magnet 
type.  They  are  lighter  in  weight  and 
far  less  bulky.  For  given  size  they  are 
also  much  more  powerful.    The  one 


is  capable  of  withstanding  a  temper- 
ature of  50  degrees  below  zero.  It  is 
possible  to  leave  "the  alkaline  battery 
standing  in  a  discharged  condition  for 
an  indefinite  period  without  the  slight- 
est deterioration  which  cannot  be  done 
with  a  battery  of  the  lead  plate  type. 

In  a  recent  issue  of  Automotive  In- 
dustries, a  splendid  outline  of  isolated 
lighting  plants  was  given.  The  author 
has  taken  the  liberty  to  include  this : 

"Most  of  these  plants  were  specially 
designed  for  use  on  farms  and  country 
estates,  while  a  few  were  developed  for 
war  purposes  and  are  continued  as 
meeting  a  certain  peacetime  demand. 
An  output  of  1  kw.  or  close  to  it  is 
common,  and  this  seems  to  best  meet 
the  requirements  of  the  average  fanner 
who  wants  light  mainly.  The  great 
majority  of  the  engines  are  single 
cylinder  uprights,  but  there  are  two 
two-cylinder  engines  listed  and  four 
four-cylinder  ones.  While  several  of 
the  most  prominent  makes  use  ball  and 
roller  bearings  on  the  crankshaft,  bab- 
bitt-lined bearings  are  used  in  most 
instances.  Water  cooling  is  common, 
though  air  cooling  has  advantages  for 
an  outfit  that  is  expected  to  run  for 


advantage  of  the  permanent  magnet 
type  is  that  the  armature  can  be  re- 
versed at  any  point  on  the  lines  by 
simply  reversing  the  polarity  of  the 
rails. 

In  the  drawing,  A  is  the  motor  the 
author  has  used  with  great  success.  At 
Fig.  1,  B  is  the  common  type  of  com- 
mutator; the  disc  type  is  shown  at  C. 
This  consists  merely  of  a  fibre  washer 
with  copper  segments  riveted  to  it.  The 
holes  for  the  rivets  must  be  counter- 
sunk. At  D  Fig.  2  is  shown  the  method 
of  mounting  a  small  electric  motor  in 
a  model  "steam"  locomotive.  One  is 
the  motor,  2  is  the  small  driving  pinion 


long  periods  without  attention.  In-one 
case,  oil  is  used  as  the  cooling  fluid  to 
overcome  the  freezing  difficulty. 

"Ignition  is  almost  equally  divided 
between  battery  and  magneto  system 
and  one  manufacturer  gives  customers 
an  option,  fitting  either  the  one  or  the 
other. 

"About  two-thirds  of  the  systems  are 
adopted  to  burn  kerosene,  while  the  rest 
use  gasoline  only.  Two  voltages  are 
standard,  viz.,  32  and  110.  For  the 
former  16  battery  cells  are  invariably 
used,  while  either  54  or  56  cells  are 
used  with  110  volts.  *  There  is  consider- 
able variation  in  the  proportionate 
amount  of  battery  capacity  provided, 
ranging  from  about  3  to  about  10  kw.- 
hrs.  per  kilowatt  generator  output,  but 
the  average  is  very  close  to  5.4  kw.-hrs. 
There  is  also  an  enormous  range  in  the 
governed  engine  speeds,  from  340  to 
2,000  r.p.m.  Two  speeds  have  recently 
been  adopted  by  the  S.  A.  E.  as  stand- 
ard for  farm-lighting  plants,  namely, 
1,200  and  1,800  r.p.m.,  but  there  is 
really  little  indication  in  the  table  that 
the  speeds  gravitate ,  toward  the  two 
figures." 


meshed  with  the  main  gear  3,  which  is 
not  on  the  shaft  but  on  the  hub  of  the 
driver.  Four  is  a  frame  fastened  to  the 
motor.  This  acts  as  a  brush  holder. 
Bearings  for  the  motor  are  drilled  and 
the  axle  put  in  place.  The  hook  7  rests 
on  the  cross-pin  8.  Five  is  the  contact 
shoe  for  the  third  rail.  This  is  a  tube 
fastened  on  an  insulated  cross  member 
on  the  frame.  The  shoe  has  a  plunger 
and  fits  loose  in  the  tube  6  with  a  light 
spring  inside  the  tube. 

Motors  of  this  type  run  heavy  trains 
at  a  considerable  speed  and  they  may 
be  used  with  either  D.C.  or  A.C.  cur- 
rent. 
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Heat  Treating  Alloy  Steels 

4  Simplified  Exposition  of  the  Precautions  to  be  Taken  in  Heat  Treating  Modern 
Alloy  Steels  to  Bring  Out  Their  Physical  Properties  to  the  Best  Advantage 
and  Reasons  Why  Such  Steels  Demand  Careful  Treatment 

By  Victor  W.  Page,  M.  S.A.E. 


Part  One 

THE  rapid  growth  of  the  automo- 
tive industries  and  the  increas- 
ing use  of  automobiles,  motor- 
cycles, airplanes,  and  tractors  has  cre- 
ated an  entirely  new  series  of  problems 
for  mechanical  engineers  to  solve.  The 
solution  of  these  resulted  in  the  devel- 


have  brought  hardening  steel  from  the 
old  hit  or  miss  methods  of  temperature 
determination  by  color  to  an  exact  sci- 
ence where  the  temperature  of  the  fur- 
naces may  be  determined  with  great 
accuracy  by  electrical  pyrometers  which 
show  the  heat  within  the  furnace  on  a 
plainly  read  scale.   Any  mechanic  who 


t=2>  M 


Porcelain  Inmluiton 


Complete  Th«rmo~Co(tpl« 


Fig.  1— Steps  in  the  construction 

opment  of  alloy  steels,  that  require  en- 
tirely different  treatment  than  the  high 
carbon  steels  of  a  decade  back  as  the 
alloying  elements  ordinarily  employed, 
nickel,  chromium  and  vanadium,  im- 
part certain  qualities  to  steel  only  when 
it  is  given  a  predetermined  heat  treat- 
ment found  to  be  best  for  that  particu- 
lar alloy.  It  is  not  within  the  province 
of  this  series  of  articles  to  discuss  the 
effects  of  the  various  alloying  elements 
as  it  is  not  a  work  on  metallurgy.  The 
heat  treating  department  of  the  modern 
shop  will  be  given  the  chemical  com- 
position of  the  steel  to  be  treated  and 
the  point  to  which  the  steel  is  to  be 
treated  before  quenching  will  have  been 
accurately  determined  previously  by 
testing  samples  of  the  steel  in  a  small 
electric  furnace  and  finding  its  critical 
or  quenching  point.  This  means  that 
any  particular  alloy  has  a  point  to 
which  it  must  be  heated,  no  more,  no 
less,  before  quenching  and  the  range 
of  temperature  permitted  in  some  alloys 
is  not  more  than  twenty-five  degrees 
either  side  of  the  theoretically  correct 
temperature  if  its  physical  properties 
are  not  to  be  sacrificed. 

Science  in  Modern  Hardening. 

The  chemist,  metallurgist  and  hard- 
ener work  in  very  close  relation  in  the 
modern  manufacturing  plant.  Scien- 
tific research  and  exacting  processes 


of  heat  measuring  thermocouple 

can  tell  time  will  be  able  to  read  the 
temperature  scale  and  know  the  heat 
without  attempting  to  approximate  it 
by  color  of  the  furnace  interior.    On  a 


Alloy  Steels  Demand  Multiple- 
Treatments 

Modern  alloy  steels  must  receive 
double,  triple  and  even  quadruple  treat- 
ments in  some  cases  whereas  the  steels 
of  the  usual  high  carbon  variety  seldom 
required  more  than  two  treatments,  the 
hardening  and  a  tempering  that  fol- 
lowed. The  tendency  of  the  old-time 
hardener  to  guess  at  the  proper  heat 
treatment  is  no  longer  in  evidence  as 
costly  experience  has  demonstrated  that 
modern  alloy  steels  cannot  be  treated 
intelligently  unless  their  critical  point 
and  chemical  composition  are  known. 

Critical  Point  Important 

The  critical  point  determination  is  a 
scientific  process  based  on  the  princi- 
ple that  steel  undergoes  a  change  in 
molecular  structure  when  heated  to  the 
proper  point,  and  that  the  quenching  of 
the  steel,  when  this  point  is  reached, 
sets  the  molecules  so  that  the  steel  is 
hard  instead  of  soft.  A  small  piece  or 
specimen  of  the  alloy  to  be  tested  is 
placed  in  a  special  holder  and  heated  in 
a  small  furnace.  The  temperature  may 
be  controlled  with  great  exactness  and 
is  measured  and  constantly  recorded. 


Fig.  2 — An  electrical  recording  instrument  with  calibrated  scale  is  attached  to 

the  thermocouple 


light  day,  the  colors  do  not  appear  as 
bright  to  the  normal  eye  as  on  a  dark 
day  and  it  is  easy  to  misjudge  tempera- 
tures by  SO  to  100  degrees  Fahrenheit, 
which  would  be  a  serious  matter  if  an 
alloy  having  a  limited  range  of  per- 
missible treatment  was  to  be  hardened. 


The  temperature  of  the  piece  is 
also  recorded  and  in  some  types  of 
instruments  it  is  registered  on  a  re- 
cording chart.  The  heat  curve  rises 
up  to  a  point  where  the  critical  point  is 
at  which  point  the  steel  specimen  heat 
curve  flattens  out  and  finally  drops. 
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The  steel  must  be  quenched  at  this  or 
decalescent  point  and  before  the  curve 
indicating  the  changed  molecular  struc- 
ture drops. 

Specimens  of  the  steel  are  then  hard- 


the  instruments  function  that  it  is  pos- 
sible to  maintain  a  uniformity  in  the 
hardness  that  would  not  have  been  pos- 
sible with  the  old  processes  where  in- 
dividual skill  of  the  hardener  deter- 


tig.  3  at  top  shows  how  thermo-couple  or  fire  end  is  inserted  in  furnace  wall, 
and  coupled  to  indicating  and  recording  instruments.    Fig.  4  shows  how  one 
set  of  instruments  may  take  readings  from  a  number  of  furnaces 

xened  by  the  metallurgist  who  breaks 
them  in  a  tensile  testing  machine  to  de- 
termine their  strength  and  examines  the 
structure  under  a  powerful  microscope 
to  make  sure  the  hardening  process  has 
been  accurate.  Other  testing  machines 
determine  the  hardness  and  endurance 
to  fatigue  the  treated  specimen  pos- 
sesses. It  is  only  after  the  laboratory 
men  have  determined  accurately  the 
qualities  of  the  alloy,  that  recom- 
mendations are  issued  to  the  hardeners 
for  treating  the  steel  in  a  commercial 
manner. 

Accurate  Gauging  of  Temperature 

By  the  use  of  recording  pyrometers, 
which  are  a  type  of  electric  thermome- 
ter, it  is  possible  for  the  men  in  charge 
of  the  furnace  to  regulate  them  to  main- 
tain a  uniform  temperature  at  all  times, 
and  for  those  in  charge  to  make  sure 
that  the  heat  has  been  properly  main- 
tained for  the  period.  This  is  espe- 
cially valuable  in  carburizing  or  case 
hardening  certain  work  where  the 
proper  depth  of  penetration  is  only  ob- 
tained after  a  period  of  10  to  24  hours 
at  the  carburizing  temperature  which 
is  between  1650-1700  degrees  Fahren- 
heit. Pyrometers  also  indicate  the 
temperature  of  the  oil  baths  and  lead 
pots  for  tempering  and  the  hardening 
furnaces.  The  secret  of  heat  treating 
modern  alloy  steel  is  control  of  tem- 
perature, quenching  at  the  critical  point 
and  then  carefully  following  the  sub- 
sequent treatment.    So  accurately  do 


principle  discovered  by  Seeback,  that 
if  the  juncture  of  two  dissimilar  metals 
is  heated,  an  electric  current  will  be 
generated,  the  voltage  varying  in  pro- 
portion to  the  heating  temperature. 
Different  metals  are  used  for  this  pur- 
pose, as  the  voltage  will  vary  with  the 
type  of  metals  used.  Base  metal  fire 
ends  are  commonly  used  in  commercial 
application,  rare  metal  couples  are  used 
for  fine  measurements  and  checking 
purposes.  All  that  is  necessary  is  a 
suitable  fire  end  which  is  joined  to  a 
millivolt  meter  which  can  have  a  scale 
calibrated  in  temperature  units  instead 
of  fractions  of  a  volt.  This  is  done  by 
a  pair  of  wires  and  they  may  be  of  con- 
siderable length,  so  the  recorder  does 
not  need  to  be  combined  with  the  fire 
end  as  in  the  mechanical  types.  The 
temperature  indicator  may  be  in  one 
building,  the  fire  end  in  another.  Base 
metal  thermo  couples  are  usually 
formed  of  nickel  alloy  wire  and  gen- 
erate more  current  than  the  more  ex- 
pensive platinum-rhodium  combina- 
tions. Typical  thermo  couples,  indi- 
cators and  method  of  installation  are 
shown  in  Figs.  1  to  3.  A  recording 
outfit  and  the  method  of  connecting  it 
so  it  will  serve  a  number  of  furnaces 
is  shown  at  Fig.  4.  It  is  not  necessary 
to  go  deeply  into  this  subject  as  full 
information  may  be  obtained  by  writing 
the  manufacturers  of  these  devices. 


Fig.  5 — Special  apparatus  for  determining  the  critical  point  of  steel  specimens 
and  indicating  il  by  making  a  chart 


mined  the  grade  of  excellence  of  the  out- 
put, which  obviously  could  not  be  uni- 
form because  of  the  varying  conditions. 

Electric  Pyrometers 
Electric  pyrometers  operate  on  the 


Transformation  Point  Determinator 

The  freqent  reference  to  "critical" 
point  of  alloy  steel  in  the  heat  treat- 
ments described  can  be  easily  under- 
stood when  it  is  explained  how  this 
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critical  or  transformation  point  can  be 
determined  with  an  apparatus  such  as 
shown  at  Fig.  5.  Briefly  the  operation 
of  this  instrument  is  as  follows: 

There  are  two  small  pieces  of  metal 
placed  in  the  electric  furnace  shown. 
One  is  a  neutral  body  of  pure  nickel, 
the  other  is  the  piece  of  steel  to  be 
tested.  These  pieces  are  about  y$ 
inch  in  diameter  and  1  inch  long.  A 
5/16  inch  hole  is  drilled  in  each  piece. 
It  will  be  noticed  that  there  are  two 
thermo  couples,  one  of  which  is  placed 
in  the  test  piece  and  the  other  in  the 
neutral  body. 


by  the  combined  E.  M.  F.'s  of  both 
pieces. 

An  actual  transformation  chart  at 
Fig.  6  made  by  this  instrument  gives 
a  clear  idea  of  the  well-defined  record 
line.  On  a  rising  temperature,  the 
transformation  occurs  at  which  is 
known  as  the  "decalescent"  or  "Ac" 
points,  while  those  occurring  on  falling 
heats  are  known  as  recalescence  or 
"Ar"  points.  At  the  highest  Ac  point 
the  steel  will  have  the  finest  grain  and 
should  be  quenched  when  that  point  is 
reached.  Steel  should  be  quenched  on 
a  rising  rather  than  a  falling  heat,  so 
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Fig.  6 — Chart  showing  how  critical  point  of  steel  is  recorded  by  special  apparatus 


The  couples  are  connected  to  the 
proper  binding  posts  on  the  instrument 
and  current  turned  on.  Each  piece 
heats  up  at  approximately  the  same 
temperature.  Due  to  the  fact  that  the 
instrument  has  two  coils  and  a  switch- 
ing mechanism,  the  E.  M.  F.  of  the 
neutral  body  opposes  the  E.  M.  F.  of 
the  test  piece  when  one  record  is  made. 
When  the  other  record  is  made  the 
switch  opens  and  the  true  temperature 
of  the  test  piece  is  recorded  on  the 
chart 

When  the  point  of  transformation  is 
reached,  however,  the  necessary  work  to 
change  the  molecular  structure  of  the 
steel  means  that  the  test  piece  will  not 
heat  up  for  probably  several  minutes. 
During  this  time,  however,  the  neutral 
body  which  is  not  experiencing  this 
transformation  phenomena  exerts  its 
strong  counter  E.  M.  F.  and  produces  a 
very  exaggerated  buck  in  the  line  made 


the  highest  "Ac"  point  is  that  usually 
chosen  and  the  furnace  maintained  at 
a  higher  temperature  to  allow  for  the 
inevitable  cooling  that  results  during 
transfer  of  the  piece  to  the  cooling  me- 
dium. 

(To  be  continued) 

For  brazing  steel,  immersion  in  melted 
spelter  is  found  very  efficacious.  The  spelter 
picks  up  traces  of  iron,  and  this  makes  it 
much  stronger.  The  joint  may  show  from 
10,000  to  20,000  pounds  to  the  square  inch 
strength.  The  steel  is  attacked  at  the  rate 
of  one  thousandth  of  an  inch  for  each  two 
minutes  of  immersion.  In  the  brazing  the 
metal  may  be  kept  in  the  spelter  for  three 
minutes  up  to  an  hour. 


It  seems  to  be  the  oxygen  in  water  which 
makes  it  corrode  pipes.  In  hot  water  prac- 
tice it  is  found  that  if  no  new  water  is 
added  that  the  pipes  will  not  corrode.  If 
water  has  to  be  added  from  time  to  time,  it 
is  good  practice  to  keep  such  water  in  a  tank 
with  expanded  metal  or  other  form  of  iron 
of  large  surface.  This  takes  the  oxygen 
out  of  the  water. 


WELDING  COMPOUND 

THIS  process  relates  to  the  use  of 
certain  chemicals  and  ingredients 
which  are  dried  and  mixed  to  form  a 
fine  powder,  and  in  this  form  are  ready 
to  apply  to  the  iron  or  steel  to  be 
welded,  when  these  metals  are  in  a 
heated  state  and  nearly  ready  for  weld- 
ing. 

The  chemicals  and  ingredients  form 
a  flux  which  spreads  over  the  surface 
of  the  metal  and  prevents  the  steel  or 
iron  from  burning  if  it  be  slightly  over- 
heated and  in  part  so  protects  the  heated 
surface  from  oxidation,  so  that  a  clear, 
sound  weld  is  easily  secured,  the  flux 
being  driven  out  from  the  joint  by 
means  of  the  hammer  carrying  cinder 
or  other  impurities  with  it. 

To  prepare  this  welding  compound 
use  the  materials  listed  below  and  in 
the  proportions  specified. 

Ounces 

Boracic  Acid  11 

Fused  Borax.   4 

Fine  Iron  Filings  3 

Fine  Steel  Filings  4 

Carbonate  of  Potash   2 

Chloride  of  Ammonium  J/£ 

Potassium  Nitrate   3 

Silver  Sand  y2 

All  the  chemicals  and  ingredients 
given  above  are  dried  on  a  tray  over  a 
low  frame,  and  then  finely  powdered 
by  tamping  with  a  hammer,  and  when 
reduced  to  a  fine  powder  are  intimately 
mixed  together  by  sifting. 

After  mixing  the  various  ingredi- 
ents, unless  wanted  for  immediate  use, 
they  should  be  stored  in  airtight  metal 
containers. 

In  using  the  mixture,  the  intended 
weld  is  first  scarfed  in  the  usual  way, 
and  when  the  parts  to  be  welded  ap- 
proach welding  heat  withdraw  each 
part  from  the  fire  and  apply  a  small 
portion  of  the  mixture  to  what  will  be 
the  actual  joint  and  then  return  it  to 
the  fire  and  bring  the  heat  to  a  little 
less  than  the  heat  required  for  ordinary 
welding. 

When  the  parts  are  then  brought  to- 
gether, apply  the  hammer  slightly  at 
first,  and  then  more  heavily  to  complete 
the  weld.  If  any  part  of  the  scarf  is 
imperfectly  welded,  it  can  again  be  re- 
heated and  some  of  the  composition 
sprinkled  over  the  defective  joint,  and 
heat  again  to  the  desired  point  and  com- 
plete the  weld  under  the  hammer. — 
American  Blacksmith. 


The  water-power  of  British  Columbia  has 
been  estimated  lately  at  three  millions 
horse  power.  One  falls,  Helmokon,  has  a 
clear  descent  of  450  feet.  In  the  United 
States  the  steam  railroads  use  25  per  cent 
of  all  the  coal  mined.  The  utilization  of 
water  power  and  the  more  economical  gener- 
ation of  steam  will  have  a  profound  effect 
on  the  future  of  the  coal  question. 
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Putting  the  Boat  Hull  in  Condition 

A  Spring  Cleaning  Process  that  Keeps  the  Boat  Looking  Fit 

By  Andrew  Jackson,  Jr. 


WHEN  spring  comes  around 
and  you  are  ready  to  get  your 
boat  in  the  water,  you  should 
commence  in  plenty  of  time.  To  prop- 
erly put  a  boat  in  commission  requires 
considerable  time  and  care.  The  hull, 
both  above  and  below  the  water  line, 
should  be  well  cleaned  and  all 
loose  or  scaly  paint  scraped  off  and 
sandpapered  smooth.  Any  cracks,  open 
seams  or  other  spots  that  may  leak 
should  be  well  caulked  with  spun  cot- 
ton and  finished  off  with  white  lead  or 
some  good  calking  compound.  For 
many  places  marine  glue  or  similar 
preparations  can  be  used  to  advantage. 
Jeffrey's  marine  glue  or  "Petro"  liquid 
calking  are  excellent.  These  com- 
pounds are  applied  hot  or  semiliquid 
and  are  allowed  to  harden  after  which 
the  excess  is  scraped  off.  If  the  edges 
of  the  crack,  or  hole,  are  cleaned  and 
free  from  paint  and  are  dry  the  com- 
pound will  adhere  firmly  to  the  wood 
and  will  expand  and  shrink  with  it, 
thus  insuring  a  tight  seam.  White 
lead  is  good  for  finishing  a  seam  or 
crack  but  ordinary  putty  should  be 
avoided.  Any  badly  rotted,  decayed  or 
worm-eaten  wood  should  be  cut  away 
and  replaced  by  new  timber  or  if  on 
the  bottom  of  the  keel  or  skeg  it  may 
be  merely  cut  away  to  solid  wood, 
planed  smooth  and  given  a  good  coat 
of  copper  paint. 

Tools  and  Supplies  Needed 
The  following  tools  and  supplies  will 
be  found  of  value  in  putting  the  boat 
in  commission.  If  the  boat  is  a  large 
one,  an  old  hoe  will  be  very  useful  for 
removing  marine  growths.  On  smaller 
craft,  cabinet  scrapers  or  putty  knives 
of  large  size  will  be  adequate.  A  steel 
wire  brush  is  also  useful  in  this  con- 
nection. A  plumber's  gasoline  torch  is 
very  good  for  paint  burning.  Small 
calking  irons  and  a  calking  mallet  and 
two  old  files  for  cleaning  out  seams  can 
be  used  advantageously.  Paint  and 
varnish  brushes  will  be  needed,  two 
flat  brushes  about  2j4  to  3  inches  wide 
for  paint  and  a  varnish  brush  about 
iyi  or  2  inches  wide.  For  sharpening 
the  scraper  fine-cut  flat  files  are  valu- 
able. For  general  work  around  the 
engine,  an  auto  tool  kit  will  be  useful. 

The  materials  used  will  include 
white  lead  and  raw  linseed  oil,  turpen- 
tine for  thinning  paint  and  Japan  dryer 
for  insuring  that  the  paint  will  not  take 
too  long  to  dry.  Special  prepared  paint 
may  be  obtained  for  canvas  decks  and 
anti-fouling  or  copper  paint  will  be 
needed  for  the  bottom.  Spar  varnish  of 
the  best  quality  will  be  used  for  natural 


finished  woodwork.  If  one  wishes  to 
do  a  real  good  job,  the  engine  should 
not  be  neglected  and  a  small  can  of 
engine  enamel  can  be  purchased  to 
advantage.  Paint  and  varnish  remover 
will  help  in  stripping  off  the  old  colors. 
Sandpaper  and  steel  wool,  about  No.  1 
grade,  will  help  in  smoothing  down  the 
wood  preparatory  to  painting.  If  a 
wooden  deck  is  used,  some  seam  filler 
composition  will  prove  useful  to  fill 
cracks  and  if  calking  is  found  neces- 
sary, special  seam  composition  and 
calking  cotton,  should  be  provided. 
Removing  Old  Paint 
Sometimes  the  old  paint  and  varnish 
may  be  so  badly  cracked,  blistered  or 


cleaned  woodwork  is  of  great  value  as 
it  removes  all  old  traces  of  oil,  paint, 
varnish,  etc.,  remaining  in  minute 
cracks  or  pores  and  gives  a  fresh,  clean, 
surface  for  the  new  paint  Boiling  ox- 
alic acid  solution  will  bleach  out  wood- 
work and  provides  a  clean  surface  for 
paint  or  varnish. 

While  almost  any  sort  of  paint  will 
cover  up  wood  and  almost  any  varnish 
will  give  more  or  less  of  a  gloss,  yet 
for  marine  work  you  cannot  be  too  care- 
ful in  getting  the  very  best  and  high- 
est grades  of  paint  and  varnishes. 
Many  paints  and  varnishes  which  will 
answer  very  well  for  use  on  shore  are 
absolutely  unsuited  to  boat  work  for  the 


worn  that  it  must  be  removed.  This 
may  be  done  either  by  burning  and 
scraping  or  by  the  use  of  some  good 
paint  and  varnish  remover.  A  num- 
ber of  these  preparations  are  on  the 
market  and  all  are  about  equally  good. 
Be  sure  and  scrape  off  the  old  paint 
and  varnish  thoroughly  after  softening 
with  the  remover  and  then  rub  well 
with  gasoline.  When  thoroughly  dry 
sandpaper  until  smooth  and  do  not 
apply  new  paint  or  varnish  until  the 
wood  has  dried  and  aired  for  8  or  10 
hours:  if  you  neglect  this  the  new  paint 
may  peel  or  soften  from  the  action  of 
chemicals  remaining  in  the  pores  of 
the  wood. 

Old,  hard  paint  or  paint  of  several 
thicknesses  is  best  burnt  off.  A  gaso- 
line torch  should  be  used  and  as  fast 
as  the  old  paint  blisters  up  it  should  be 
scraped  off  with  a  ship  scraper,  putty 
knife,  broken  glass  or  old  knives.  After 
all  the  paint  has  been  scraped  off,  sand- 
paper smooth  and  rub  with  gasoline. 
The  use  of  gasoline  on  scraped  or 


conditions  are  totally  different  and  are 
far  more  severe  and  moreover  the  paint 
and  varnish  stands  all  the  hard  knocks 
and  wear  on  a  boat.  For  underwater 
parts  either  a  high  grade  copper,  anti- 
fouling,  or  bronze  paint  should  be  used. 
The  particular  kind  and  color  which 
you  put  on  will  depend  upon  your  own 
taste,  for  practically  all  the  standard 
copper  and  bronze  paints  are  equally 
good.  Do  not  expect  too  much  from 
any  of  these  compounds  however; 
they  will  prevent  worms  and  marine 
growths  to  some  extent  but  the  best 
made  will  not  prevent  some  weeds  and 
barnacles  from  growing  on  your  boat. 

If  you  are  situated  near  a  river  you 
may  readily  keep  your  boat  free  from 
salt  water  growths  by  occasionally  run- 
ning her  into  fresh  water  and  leaving 
her  there  for  a  day  or  two.  If  you 
cannot  do  this,  it  will  be  necessary  to 
beach  her,  or  haul  her  out,  two  or  three 
times  each  season  and  thoroughly  scrub 
or  scrape  off  all  marine  growth  and 
when  dry  give  her  another  good  coat  of 
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paint.  A  wire  brush  is  excellent  for 
cleaning  a  boat's  bottom  but  barnacles, 
young  oysters  and  other  shell  fish  must 
be  scraped  away  with  a  ship's  scraper, 
an  old  putty  knife  or  a  short-handled 
hoe. 

Painting  the  Hull 

For  the  topsides  above  the  water  line 
you  should  use  either  the  very  best 


old  board  or  plank,  for  the  best  brushes 
will  always  shed  a  few  hairs  at  first. 
Keep  each  brush  for  a  certain  purpose 
and  keep  them  clean.  Cleanliness  is 
one  of  the  main  points  in  successful 
painting  or  varnishing. 

For  metal  work  use  enamels  or  alum- 
inum paint  but  avoid  gilt,  bronzes,  etc. : 
if  gold  stripes  are  required  use  size  and 
gold  leaf  as  no  other  gilt  will  stand  salt 


Burning  off  or  Paint  Removal  with  Torch . 


yacht  paint  or  mix  your  own  paint  with 
white  lead,  oil  and  a  little  turpentine. 
Avoid  zinc  white  as  it  dries  very  hard 
and  is  almost  impossible  to  scrape  off 
while  too  much  dryer  renders  the  paint 
less  liable  to  stand  the  weather  and 
hard  usage.  If  colors  are  to  be  used 
you  may  either  mix  them  yourself  by 
adding  the  desired  color  to  the  lead 
paint  or  you  can  purchase  them  ready 
made.  If  a  durable  glossy  surface  is 
desired  add  some  spar  varnish  to  your 
paint  or  better  still  use  the  "Enamolin" 
colors.  These  paints  are  made  in  black, 
white  and  various  colors  for  both  above 
and  below  water  and  for  exterior  and 
interior  work.  They  are  brilliant,  dur- 
able and  will  stand  up  two  or  three 
times  as  long  as  ordinary  paints. 

Use  Only  High  Grade  Varnish 
For  varnishing,  use  the  highest  grade 
marine  or  spar  varnish  you  can  buy. 
"Valspar,"  is  as  good  as  any  but  sev- 
eral other  makes  answer  practically 
every  requirement.  In  varnishing  you 
must  be  sure  to  have  your  surface 
smooth,  clean  and  dry  and  if  you  wish 
a  high  finish  you  must  first  use  a  "fil- 
ler" and  apply  two  or  three  coats  of 
varnish  and  if  unusually  fine  work  is 
required  each  coat  should  be  rubbed 
down  with  pumice  stone  and  water  be- 
fore applying  the  next  coat.  A  good 
brush  must  be  used  and  cheap  brushes 
do  not  pay.  Rubberset  brushes,  or 
brushes  which  are  guaranteed  not  to 
shed  their  bristles,  should  be  used  and 
before  using  on  the  boat  they  should  be 
broken  in  by  painting  or  varnishing  an 


water  use.  For  decks  use  regular  dark 
paint  or  mix  the  color  desired  with 
your  spar  varnish  until  the  proper 
shade  is  obtained.  White  is  the  most 
common  color  for  boats  but  it  is  hard 
to  keep  clean  and  looks  badly  when 


Filling  the  Deck 
Seams  before 
Applying 
i>par  Varnish 


The  Best  Part 

of  the  Job  ■• 
Painting 


Anti- Fouling  Paint  be/on  Wafer  L 


scarred  or  dirty.  Black  is  a  neat  and 
good  color  but  it  is  harder  to  keep  in 
good  shape  than  white  and  makes  a 
boat  very  hot,  as  well  as  dingy  looking. 


Many  boats  are  now  painted  bright 
colors  and  this  custom  is  to  be  recom- 
mended as  the  colors  serve  to  identify 
the  boats  and  on  small  launches  it 
gives  an  excellent  appearance.  Blues 
and  greens  wear  well  and  are  easily 
kept  presentable  but  reds  fade  and  turn 
color  badly.  The  various  "battleship 
grays"  that  have  recently  become  so 
popular  wear  well  but  are  not  at  all 
attractive. 

It  is  economy  in  the  end  to  keep  a 
boat  in  good  shape  outside  as  well  as 
in  for  a  boat  badly  painted  or  with  the 
paint  scarred  and  rubbed,  is  an  eyesore 
l>esides  being  more  liable  to  rot,  injury 
and  decay  than  a  well  painted,  clean 
craft.  A  boat  may  be  readily  touched 
up  above  the  water  line  without  pull- 
ing out  but  if  the  spots  or  places  to  be 
touched  up  are  badly  rubbed  they 
should  be  smoothed  with  fine  sand- 
paper before  painting  and  care  should 
be  taken  that  they  are  thoroughly  dry. 
Varnish  should  be  kept  smooth  and 
bright  at  all  times  for  if  varnish  is  al- 
lowed to  get  scurfy,  white  or  rough  a 
new  coat  cannot  be  applied  until  the 
old  is  removed.  As  fast  as  varnished 
surfaces  show  scratches,  wear,  or  dis- 
coloration they  should  be  rubbed  with 
fine  sandpaper  or  with  pumice  stone 
and  water  and  revarnished.  Varnish 
that  is  in  good  shape  but  is  scratched, 
bruised  or  dull  in  spots  may  be  re- 
vived by  rubbing  with  a  soft  rag  dipped 
in  oil  and  turpentine.  Never  use  alco- 
hol, kerosene  or  gasoline  on  varnish  or 
paint;  it  may  brighten  it  temporarily 
but  will  ruin  it  sooner  or  later. 


LARGE  BRITISH  DIRIGIBLE 
AIRSHIP 

Reliable  reports  indicate  that  the 
British  Government  has  started  to  build 
the  largest  airship  that  has  yet  been 
constructed  in  any  part  of  the  world. 
This  is  to  be  large  enough  to  carry  six 
airplanes  as  auxiliaries  for  its  own  pro- 
tection against  enemy  heavier-than-air 
craft.  This  airship  and  the  two  hangars 
to  be  built  for  it  will  cost  $9,000,000. 
It  will  have  a  capacity  of  10,000,000 
cu.  ft.,  will  be  1,100  ft  long,  137  ft. 
in  diameter  and  capable  of  lifting  100 
tons,  which  would  be  about  five  times 
the  lifting  capacity  of  the  R-34,  which 
has  recently  completed  a  round-trip 
voyage  across  the  Atlantic.  The  cruis- 
ing radius  of  the  new  airship,  which 
will  be  completed  in  about  twenty 
months,  is  estimated  as  16,000  miles. 
It  looks  as  though  Britain  will  have 
the  largest  air  fleets  as  well  as  being 
mistress  of  the  seas. 


In  Switzerland  electric  steam  boilers 
have  been  experimented  with.  The  cur- 
rent at  a  voltage  of  10,000  is  sent 
through  vertical  tubes  immersed  in  the 
boiler  contents.  By  changing  the  posi- 
tion of  the  electrodes  in  the  -tubes  the 
current  is  modified  as  desired. 
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Building  A  Two-Passenger  Seaplane 


By  Charles  E.  Muller,  M.A.E. 

Consulting  Aeronautical  Engineer 


THE  dynamic  balance  and  easy 
control  of  any  airplane  absolute- 
ly depends  on  the  alignment, 
providing  the  machine  is  designed  cor- 
rectly. The  first  airplane  that  I  was 
responsible  for  was  a  Farman  type  in 
1911  which  was  badly  out  of  balance 
at  the  first  trial.  But  realigning  it  sev- 
eral times  by  varying  the  incidence  in 
the  main  planes  and  the  empennage 
planes  it  was  considered  a  fairly  stable 
plane.  The  final  alignment  of  a  new 
machine  can  only  be  made  by  actual 
trial,  but  it  is  absolutely  necessary  to 
diligently  check  up  and  inspect  every 
detail  before  flight  is  attempted. 

The  method  of  alignment  generally 
accepted  by  manufacturers  and  fol- 
lowed by  the  Air  Service,  U.  S.  A.,  is 
as  follows: 

1.  Place  the  airplane  in  its  normal 
flying  position,  *.      the  top  longerons 


11.  Alignment  of  rudder. 

12.  Adjustment  of  rudder  control 
wires  and  foot  bars. 

13.  Adjustment  of  joy  stick  and  its 
control  wires. 

14.  Checking  up  propeller. 

Fuselage  Alignment 

1.  Level  up  the  fuselage  by  a  spirit 
level  or  in  its  absence  a  device  may  be 
made  by  combining  a  straight  edge  90 
degrees  to  a  plumb  line,  shown  at  Fig- 
ure 4. 

2.  Align  the  fuselage  by  starting 
at  Stations  3  and  4,  Plate  Seven  (Jan- 
uary, 1920,  issue).  When  tightening 
the  diagonal  wires  be  sure  to  loosen  the 
opposition  wires.  Stations  2,  5  and  7, 
Plate  7,  should  have  diagonal  wires 
laterally  in  a  plane  parallel  to  the 
motor  bulkhead. 

The  engine  section  should  be  checked 


The  pontoons  must  be  properly  blocked 
to  avoid  damaging  the  planking.  This 
is  usually  done  by  constructing  a  cradle 
with  padded  blocking  that  bears  along 
the  chines  and  keel  runners.  It  is  a 
wise  precaution  to  always  support  the 
tail  end  of  the  fuselage  when  working 
on  the  machine  or  when  in  storage. 
The  above  cradle  may  be  equipped 
with  wheels  to  serve  as  a  truck. 

The  end  of  all  struts,  particularly 
the  landing  gear  struts,  must  fit  solidly 
with  a  full  cross  area  bearing,  other- 
wise the  ends  squash  or  flatten  out, 
which  slackens  the  wires,  throwing 
the  entire  machine  out  of  alignment. 

Pontoon  Alignment 

The  alignment  of  the  landing  gear 
is  accomplished  by  adjusting  the  "in- 
cidence" wires  shown  in  Figs.  2  and  4, 
Plate  8,  and  the  cross  wires,  Fig.  3, 


Curtis*  JN4D  Biplane  viewed  from  above  shows  clearly  all  wiring  and  controls  of  typical  standard  design 


to  be  levelled  laterally  and  longi- 
tudinally, supported  by  wooden  horses 
or  blocking  under  the  tail  struts  at  sta- 
tion 7  and  the  nose  station  1. 

2.  Alignment  of  the  fuselages. 

3.  Alignment  of  the  landing  gear. 

4.  Alignment  of  leading  edge  of 
lower  plane — dihedral,  stagger  and  in- 
cidence. 

5.  Alignment  of  leading  edge  of 
upper  plane. 

6.  Alignment  of  trailing  edges. 

7.  Tightening  and  safetying  all 
wires,  turn  buckles,  nuts  and  pins. 

8.  Alignment  of  ailerons. 

9.  Alignment  of  stabilizers. 

10.  Alignment  of  elevator  flaps. 


next.  Then  work  from  the  starting 
point  aft  to  the  tail  post,  which  must 
be  plumb,  as  it  determines  the  position 
of  the  rudder. 

The  dynamic  balance  may  be 
checked  up  approximately  by  rigging 
up  a  bearing  with  a  round  edge  to  set 
under  the  lower  longerons  Or  the  pon- 
toons directly  under  a  center  midway 
between  the  centers  of  pressure  of  the 
top  and  lower  planes  as  shown  in  the 
side  elevation  Plate  1  (August,  1919, 
issue).  Bags  of  sand  equaling  the 
weight  of  the  pilot,  computed  at  165 
pounds,  must  be  set  in  the  rear  cockpit 
for  this. 

3.   The  landing  gear  is  then  aligned. 


Plate  9,  and  Fig.  12,  Plate  13.  The  bow 
of  the  pontoons  should  extend  3  ft.  10 
in.  forward  at  the  end  of  the  lower  lon- 
gerons. The  center  of  the  wheels  of 
the  wheel  chassis  should  be  10  inches 
in  the  rear  of  the  same  point.  A  plumb 
bob  should  be  dropped  from  the  cen- 
ter of  the  propeller  shaft  to  die  center 
established  between  the  pontoons  at 
the  bows  and  one  similarly  at  the  stern. 
The  pontoons  must  line  up  fore  and 
aft.  The  wheel  chassis  must  also  be 
correspondingly  aligned.  Take  all 
measurements  from  similar  points  on 
the  longerons  and  tack  light  strips 
across  the  bows  and  stern  of  the  pon- 
toons shown  in  Fig.  12. 
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Determining  Dihedral 

4.  Align  the  leading  edge  of  the 
lower  plane  for  a  dihedral  of  3  degrees 
for  each  wing.  This  may  be  increased 
to  4  degrees  at  the  option  of  the  builder. 
The  more  the  dihedral  angle,  the  bet- 
ter inherent  lateral  stability  and  the  re- 
duction in  lift  is  unappreciable  up  to 
7  degrees  dihedral  to  each  wing.  The 
dihedral  or  declivity  board  may  be 
also  used  as  an  incidence  board,  as 
they  are  the  same  in  this  particular 
case.  A  number  of  methods  are  shown 
in  Figs.  1,  3,  4,  5,  6,  the  method 
outlined  at  Fig.  1  being  the  simplest. 

This  board  may  be  made  by  laying 
off  1  inch  in  height  to  every  57  inches 
in  length  for  each  degree,  therefore 
there  is  a  taper  of  3  inches  in  a  57- 
inch  straight  edge  for  the  3  degrees 
incidence  and  dihedral.  The  level  may 
be  used  as  shown,  or  along  the  under 
edge  if  parallel  or  if  the  declivity  is 
laid  out  from  the  lower  edge.  The 
natural  sine  is  .017452  for  1  degree, 
which  equals  .994764  inches  in  57.  A 
block  of  wood  on  a  straight  edge  may 
be  used  if  figured  and  placed  correctly 
as  suggested  in  Fig.  4. 

Adjusting  Incidence  and  Stagger 

5.  The  angle  of  incidence  and  the 
stagger  of  the  top  plane  may  be  ad- 
justed considerably  by  the  manipula- 
tion of  the  wires  shown  in  Figs.  2,  4, 
5,  6.  They  are  therefore  known  as  in- 
cidence or  stagger  wires.  If  a  machine 
proves  nose  or  tail  heavy,  due  to  a  dif- 
ference in  weight  of  materials  used 
from  that  estimated,  or  if  it  is  desired 
to  allow  for  a  difference  in  the  weight 
of  operator  and  that  computed,  it  may 
be  compensated  for  by  slightly  increas- 
ing or  decreasing  the  stagger  as  de- 
cribed  in  a  previous  issue.  The  stagger 
of  the  plane  with  the  2-ft  6-in.  plane 
is  9>Ya,  in,  for  the  4-ft.  chord  it  is  5% 
inches.  Two  methods  of  setting  and 
checking  the  stagger  are  shown  by 
Figs.  2  and  4. 

6.  The  trailing  edge  is  now  aligned 
for  "wash  in  and  "wash  out"  to  com- 
pensate for  the  propeller  torque.  This 
is  accomplished  by  the  rear  flying  and 
landing  wires  that  are  a  duplicate  of 
the  A  and  B  wires  shown  at  Fig.  12. 

7.  All  wires  must  be  carefully  in- 
spected, particularly  for  over  tension, 
as  this  is  a  common  error  even  with  ex- 
perienced men.  When  tightening  or 
loosening  a  wire,  be  sure  to  test  all 
opposition  and  adjacent  wires,  as  the 
adjustment  of  one  always  affects  one 
or  more. 

Wire  Tension  Important 

Too  great  an  emphasis  cannot  be 
placed  on  the  importance  of  the  even 
tension  of  all  wires,  otherwise  the  air- 
plane will  become  distorted  and  fly 
badly.    The  tension  should  only  be 


sufficient  to  keep  the  framework  rigid, 
if  in  excess  of  this  it  reduces  the  safety 
factor  and  by  undue  compression  in 
various  components  of  the  framework 
crushes  the  fitting  into  the  wood, 
thereby  distorting  the  entire  machine. 
There  is  no  one  best  rule  for  tensioning 
wires.  Experiments  have  been  made 
with  many  devices  for  this  purpose,  but 
with  little  success.  Only  by  careful 
observation  can  one  be  assured  that  the 
wires  are  not  over  tensioned. 

When  adjusting  turnbuckles  do  not 
use  a  pair  of  pliers  because  the  barrels 
are  not  as  stout  as  they  look.  They  are 
easily  squashed  out  of  round,  thereby 
rendered  useless.  A  piece  of  heavy 
wire  or  a  nail-set  inserted  in  the  holes 
provided  will  answer  the  purpose  much 
better.  All  turnbuckles  must  be  prop- 
erly safety-wired  in  the  right  direction, 
if  not  the  barrel  is  liable  to  unscrew 
from  a  quarter  to  a  half  turn,  destroy- 
ing the  fine  adjustment  necessary  for 
the  success  of  the  airplane.  A  piece 
of  16  to  20-gauge  soft  copper  or  iron 
wire  is  threaded  through  the  eye  in  the 
barrel,  then  carried  in  the  direction 
that  tightens  the  tumbuckle,  then 
through  the  stem  3  or  4  times.  Do  this 
to  both  ends.  The  rule  that  the  eye 
bolts  of  turnbuckles  be  screwed  into 
the  barrel  for  a  distance  equal  to  at 
least  twice  their  diameter  should  be  ex- 
ceeded. 

Control  Surface  Alignment 

8.  The  alignment  of  controlling 
surfaces  is  of  utmost  importance,  as 
the  pilot  depends  upon  them  entirely 
in  managing  the  airplane.  Figure  9 
graphically  depicts  the  manner  of  al- 
lowing for  the  necessary  slack  of  the 
aileron  control  wires.  The  general 
rule  is  to  allow  J^-inch  drop  for  every 
18  inches  of  chord  in  the  controlling 
surface.  The  air  pressure  in  flight  will 
hold  it  in  the  stream  line. 

9.  The  stabilizer  or  tail  plane  on 
this  machine  was  designed  to  set  at  a 
zero  angle  of  incidence  and  must  be 
carefully  aligned  to  be  horizontal.  It 
is  supported  by  J^-inch  20-gauge 
tubing  braces  from  the  trailing  edge 
to  lower  part  of  the  stern  post.  The 
same  bolts  that  are  used  for  the  cen- 
ter hinges  of  the  elevators  may  be  used 
to  anchor  these  braces.  The  ends  of 
the  braces  are  reinforced  with  a  16- 
gauge  plate  internally,  then  flattened 
and  brazed  to  accommodate  the  anchor 
bolts.  The  stabilizer  cross  section  is 
known  as  a  symmetrical  wing  surface, 
which  produces  a  lift  even  at  2  to  3 
degrees  negative  angle  of  incidence, 
varying  with  the  depth  of  the  section. 

10.  The  elevators  (flaps)  are  set 
as  shown  in  Fig.  10,  because  any  ad- 
justment needed  is  taken  care  of  by  a 
slight  movement  of  the  "stick".  Each 
should  have  three  hinges  described 
later. 


Di 


11.  The  rudder  is  aligned  with  the 
stern  post,  which  is  essentially  plumb. 
It  should  have  three  hinges,  as  sug- 
gested in  Figs.  5-9,  Plate  4  (Novem- 
ber-December issue),  or  may  be  sim- 
ply modified  strap  hinges  with  a  plate 
brazed  to  it  to  form  a  yoke  section  sim- 
ilar to  Fig.  30,  Plate  5.  Another 
method  of  attaching  these  members  is 
to  have  the  rudder  post,  the  trailing 
edge  of  the  stabilizer  and  the  leading 
edge  of  the  ailerons  of  20-gauge  Shelby 
tubing  to  1  inch  in  diameter,  and 
then  use  16-gauge  shaped  brass  strips 
1  inch  or  more  wide,  to  pass  around 
the  tubing,  bolting  on  to  the  adjacent 
components. 

This  arrangement  if  properly  lubri- 
cated is  simple,  neat  and  effective. 

Adjusting  Control  Wires 

When  adjusting  control  wires  the  joy 
stick  and  rudder  bar  must  be  oper- 
ated smartly  to  be  sure  there  is  no 
binding  over  the  pulleys  or  that  there 
is  no  snatch  due  to  slackness.  If  the 
adjustment  is  correct  the  control  sur- 
faces should  show  a  slight  movement 
when  the  joy  stick  moves  %  inch  either 
side  of  the  neutral  position.  After 
every  flight  examine  the  control  wires, 
especially  when  they  run  over  the  pul- 
leys by  passing  the  hand  over  them;  if 
a  strand  is  broken,  take  no  chances,  re- 
place them.  Keep  all  internal  wires 
well  enamelled  and  external  wires  well 
greased  or  oiled  for  protection  against 
rust.  When  inspecting  the  wires  the 
airplane  must  be  level  or  blocked  up 
in  the  flying  position,  otherwise  it  is 
liable  to  have  a  twist,  throwing  some 
wires  in  undue  tension  and  slackening 
others.  If  you  find  a  slack  wire  do 
not  jump  to  the  conclusion  that  it  must 
be  tensioned,  perhaps  its  opposition 
wire  is  at  fault. 

Get  the  habit  of  sighting  the  leading 
edge  to  see  if  it  is  parallel  to  the  wing 
bars,  the  trailing  edges  allowing  for 
wash  in  and  wash  out,  the  position  of 
the  stabilizer,  etc.  With  practice  you 
will  become  expert  in  determining  by 
the  eye  faults  in  efficiency,  stability  and 
control. 

Checking  the  Propeller 

The  propeller  is  usually  the  last 
thing  to  be  attached  and  adjusted.  The 
performance  of  the  machine  varies  con- 
siderably with  various  propellers.  Not 
only  is  the  R.  P.  M.  of  the  engine  in- 
fluenced by  the  careful  checking  up  of 
the  propeller,  but  the  thrust  of  the  pro- 
peller itself  is  greatly  influenced  by  the 
correct  pitch  and  tracking  of  the  blades. 

"Pitch"  is  the  distance  that  the  pro- 
peller would  screw  or  travel  forward  in 
a  medium  if  there  were  no  slip.  "Slip" 
is  the  difference  between  this  (the- 
oretical pitch)  and  the  actual  distance 
travelled. 

(Continued  on  page  188) 
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The  Knack  of  Carburetor  Adjustment 

Some  Easily  Understood  Instructions  for  Adjusting  Various 
Types  of  Carburetors  to  Secure  Smooth  Engine  Action 
and  Maximum  Fuel  Economy 

By  Victor  W.  Page,  M.S.A.E. 


THE  average  motorist  who  takes 
care  of  his  own  car  and  many 
of  those  engaged  in  running  au- 
tomobiles or  for  caring  for  them  as  a 
means  of  earning  their  living  do  not 
realize  the  importance  of  carburetor  ad- 
justment and  usually  any  setting  that 
will  run  the  motor,  regardless  of  the 
amounts  of  air  and  gasoline  vapor  in 
the  mixture,  is  considered  satisfactory. 
The  result  is  often  a  waste  of  valuable 
fuel  and  actual  mechanical  depreciation 
may  be  caused  by  the  dilution  of  the 
engine  sump  oil  with  excess  fuel.  Care- 
ful carburetor  adjustment  is  especially 
important  in  these  days  of  low  grade 
gasoline,  or  rather  motor  fuel,  which 
bears  but  little  resemblance  to  the 
liquid  known  as  gasoline  several  years 
ago  for  which  most  of  the  carburetors 
were  initially  designed. 

Carburetor  Construction 

The  modern  form  of  spraying  car- 
buretor is  provided  with  two  chambers, 


of  late  in  which  auxiliary  air  valves 
are  done  away  with  and  proper  com- 
pensation for  mixture  variation  due  to 
the  various  engine  speeds  is  made  by 
ingenious  applications  of  double  jets. 
In  some  manual,  regulation  of  the  in- 
coming air  is  again  resorted  to. 

Automatic  compensation  is  made 
necessary  because  a  satisfactory  mix- 
ture must  be  furnished  at  all  engine 
speeds  without  the  operator  constantly 
varying  the  fuel  supply  or  air  propor- 
tions to  allow  for  different  conditions 
of   operation    produced    by  varying 


Fig.  i  at  top  . 
center  shows 
how  the  mix- 
ture is  drawn 
in  by  de- 
scending pis- 
ton through 
inlet  valve 
opened  by 
rocker  arm  on 
intake  stroke 


gas  speed  will  be  sufficiently  high  when 
the  engine  is  pumping  slowly.  The  re- 
duced diameter  of  the  mixing  chamber 
increases  the  velocity  of  the  gases  be- 
cause the  cylinder  must  be  filled 
through  a  smaller  hole  in  a  certain  unit 
of  time  than  would  be  the  case  if  the 
bore  were  larger.  Therefore  to  insure 
a  full  supply  reaching  the  cylinder  the 
gases  must  pass  the  top  of  die  jet  at  a 
high  rate  of  speed  even  if  the  piston  is 
working  slowly.  As  the  opening  is 
constricted  not  enough  air  will  be 
drawn  in  at  high  speed,  and  it  is  neces- 
sary to  supply  it  through  an  auxiliary 
opening  usually  controlled  by  some  au- 
tomatic form  of  valve.  This  can  be  ad- 
justed to  open  only  when  the  suction 
effect  is  sufficiently  high  to  overcome 
the  tension  of  the  spring  which  holds 
the  valve  to  the  seat,  and  this  increased 
suction  effect  obtains  only  at  high 
speeds. 

The  Venturi  type  of  mixing  cham- 
ber is  being  widely  used  at  the  present 


Fig.  2  at  left 
shows  sec- 
tional view  of 
one  model 
carburetor 
used  on  Ford 
cars.  Fig.  3 
at  right  out- 
lines simple 
two  jet  mix- 
ing chamber 


one  a  mixing  chamber  through  which 
the  air  passes  and  mixes  with  a  gaso- 
line spray,  the  other  a  float  chamber  in 
which  a  constant  level  of  fuel  is  main- 
tained by  simple  mechanism.  A  jet  or 
standpipe  is  used  in  the  mixing  cham- 
ber to  spray  the  fuel  through  and  the 
object  of  the  float  is  to  maintain  the 
fuel  level  to  such  a  point  that  it  will 
not  overflow  the  jet  when  the  motor  is 
now  drawing  in  a  charge  of  gas. 

The  design  of  the  components  of 
modern  carburetors  differ  largely,  but 
most  of  the  modern  mixing  devices 
operate  on  the  same  general  principle. 
Certain  features  of  design  have  been 
accepted  generally,  such  as  automatic 
mixture  compensation  by  auxiliary  air 
valves,  Venturi  type  of  mixing  cham- 
ber, float  and  mixing  chamber  concen- 
tric, separate  adjustment  for  gasoline 
and.  air,  and  simplicity  of  construction. 
Various  carburetors  have  been  devised 


speeds.  On  early  types  of  carburetors 
it  was  necessary  to  constantly  vary  the 
mixture  proportions  by  working  the  air 
shutter  or  fuel  valve  from  the  driver's 
seat  while  the  vehicle  was  in  motion. 
The  aim  was  to  secure  a  mixture  that 
best  adapted  to  the  conditions  of  opera- 
tion then  present,  and  while  a  skillful 
driver  would  manipulate  the  adjust- 
ments in  a  way  to  deliver  well  propor- 
tioned mixtures  to  the  cylinder  the 
average  operator  did  not  control  the 
mixture  exactly  and  the  results  ob- 
tained did  not  make  for  efficiency. 

The  velocity  of  entering  gases  de- 
pends upon  engine  speed,  and  as  the 
draught  diminishes  it  will  not  pick  up 
as  much  fuel  as  when  it  is  traveling  at 
a  higher  rate.  The  present  type  of 
compensating  carburetor  provides  for 
a  sufficiently  rapid  flow  of  gas  at  low 
speed  by  constricting  the  mixing-cham- 
t>er  bore  at  the  spray  nozzle  so  that  the 


time  because  it  has  properties,  when 
properly  proportioned,  of  insuring  high 
gas  velocity  at  low  engine  speed.  Spe- 
cial care  must  be  taken  in  the  propor- 
tions of  the  air  passage,  as  it  is  neces- 
sary that  the  area  be  large  enough  to 
allow  the  air  stream  to  pass  through 
freely,  yet  at  the  same  time  it  must  be 
constricted  to  such  a  point  that  the  en- 
tering air  stream  will  pass  the  top  of  a 
standpipe  with  sufficient  momentum  to 
draw  an  adequate  supply  of  gasoline 
from  the  spray  nozzle.  The  velocity  of 
the  air  stream  has  been  variously  esti- 
mated, but  most  authorities  are  agreed 
that  it  should  be  from  7,000  to  9,000 
feet  per  minute  to  insure  picking  up  a 
sufficient  amount  of  liquid  as  it  passes 
around  the  spray  nozzle.. 

It  is  not  possible  to  describe  in  de- 
tail several  hundred  carburetors  that 
are  procurable  in  America  in  an  article 
of  this  nature,  so,  representative  types 
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are  selected  to  familiarize  the  reader 
with  the  essential  features  of  modern 
vaporizing  devices,  as  well  as  sugges- 
tions for  their  adjustment. 

One  Adjustment  Forms 

One  form  of  Ford  Carburetor  is 
shown  at  Fig.  2.  This  is  a  "puddle" 
type  that  is  exceptionally  simple  in 
construction.  The  gasoline  is  admitted 
to  the  float  bowl  through  the  usual 
form  of  gasoline  supply  valve  regulated 
by  a  float,  which  determines  the  proper 
level  of  fuel  in  the  float  chamber.  The 
mixing  chamber  is  a  peculiar  form,  so 
designed  that  all  air  entering  through 
the  main  air  intake  must  pass  over  the 
small  pool  of  gasoline  at  the  bottom  of 
mixing  chamber  before  it  can  reach  the 
engine.  The  amount  of  gasoline  sup- 
plied the  mixture  may  be  varied  by  a 
regulating  needle  valve,  and  the  amount 
of  gas  reaching  the  cylinders  is  con- 
trolled in  the  usual  manner  by  a  butter- 
fly throttle  valve.  At  low  engine  speeds, 
as  when  starting,  the  air  cannot  fail 
to  pick  up  gasoline  vapor  no  matter 
how  slow  it  passes  over  the  top  of  the 
spray  nozzle.  At  higher  speed  the  mix- 
ture is  diluted  by  auxiliary  air  supply. 
Only  one  adjustment  is  provided,  that 
regulating  the  fuel  supply  by  a  needle 
valve. 

The  Packard  carburetor  is  an  ex- 
ceptionally simple  device  of  the  single 
jet  type  having  auxiliary  air  valve  con- 
trol of  the  extra  air  needed  at  high 
engine  speeds.  As  all  parts  are  clear- 
ly lettered  in  the  diagram,  Fig.  4,  the 
construction  and  operation  can  be 
readily  understood. 

The-  carburetor  is  placed  above  and 
between  the  cylinder  blocks.  Thus  the 
heat  derived  from  the  exhaust  pipes  in 
addition  to  the  hot  water  jacketed  cross 
and  cylinder  block  manifold  permits  a 
uniform  temperature  and  insures  ef- 
ficiency in  mixing  the  sprayed  gaso- 
line with  air.  The  mixing  chamber  is 
a  cylindrical  chamber  around  and 
above  the  spray  nozzle..  The  vacuum 
created  by  the  pistons,  causes  air  to 
rush  into  the  mixing  chamber  through 
both  the  primary  and  the  auxiliary  air 
inlets.  The  air  passes  through  the  mix- 
ing chamber  around  the  nozzle,  atom- 
izes and  mixes  with  the  gasoline 
sprayed  through  the  latter.  In  this  car- 
buretor, the  adjustment  is  by  varying 
the  air  valve  spring  tension.  Changing 
spray  nozzles  or  altering  float  level  is 
work  that  should  be  attempted  only  by 
expert  factory  service  men. 

It  is  important  that  the  proportion  of 
air  and  gasoline  in  the  mixture  be  cor- 
rect for  all  motor  speeds.  Consequent- 
ly, although  the  primary  air  inlet  valve 
is  controlled  by  springs,  so  that  while 
the  valve  opens  slightly  at  low  speed, 
the  increased  vacuum  of  high  speed 
opens  it  still  more,  letting  in  the  greater 
amount  of  air  required  to  maintain  the 


correct  proportion  of  the  mixture.  The 
carburetor  thus  automatically  pro- 
duces a  correct  mixture  for  all  motor 
speeds,  the  auxiliary  air  valve  hand 
wheel  on  the  control  board  being  used 
only  for  the  regulation  of  the  mixture 
for  starting  and  to  suit  different  atmos- 
pheric conditions. 


Fig.  A — The  Packard  carburetor  and  Us  in- 
stallation 

Multiple  Nozzle  Vaporizers 
To  secure  properly  proportioned  mix- 
tures some  carburetor  designers  have 
evolved  forms  which  two  or  more  noz- 


ing  a  slightly  augmented  bore  so  .that 
it  is  employed  on  intermediate  speeds. 
At  high  speeds  both  jets  would  be  used 
in  series.  Some  multiple  jet  car- 
buretors could  be  considered  as 
a  series  of  these  instruments  each 
one  being  designed  for  certain  condi- 
tions of  engine  action.  They  would 
vary  from  small  size  just  sufficient  to 
run  the.  engine  at  low  speed  to 
others  having  sufficient  capacity  to 
furnish  gas  for  the  highest  possible  en- 
gine speed  when  used  in  conjunction 
with  the  smaller  members  which  have 
been  brought  into  service  progressively 
as  the  engine  speed  has  been  augment- 
ed. The  multiple  nozzle  carburetor 
differs  from  that  in  which  a  single 
spray  tube  is  used  only  in  the  con- 
struction of  the  mixing  chamber,  as  a 
common  float  bowl  can  be  used  to  sup- 
ply all  spray  pipes.  It  is  common 
practice  to  bring  the  jets  into  action 
progressively  by  some  form  of  mechani- 
cal connection  with  the  throttle  or  by 
automatic  valves;  as  shown  in  the 
simple  mixing  chamber  of  the  two  jet 
type  shown  at  Fig.  3.  This  carburetor 
has  two  adjustments,  one  regulating 
the  air  flow  valve  for  high  speeds,  the 
other  a  gasoline  adjustment  for  low  and 
medium  speeds. 

TUlotson  Two-Jet  Type 

This  is  a  double  jet,  variable  Venturi 
carburetor  and  has  been  widely  used  on 
Overland  cars.  A  partially  uniform 
vacuum  is  maintained  at  the  fuel  noz- 
zle by  two  flexible  reeds  mounted  on  a 
cage  designed  so  that  the  maximum 
opening  takes  care  of  the  volume  re- 
quired to  fill  the  combustion  chamber 
at  maximum  piston  speed.  When  the 
reeds  are  seated  they  provide  the  high- 
est possible  vacuum  at  slower  engine 
speeds.  They  are  placed  so  as  they 
move  they  form  a  virtually  variable 
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Fig.  5 — Views  showing  construction  and  adjustment  of  TUlotson  Carburetor,  a  simple 

two  jet  type 


zles  are  used  in  a  common  mixing 
chamber.  The  usual  construction  is  to 
use  two,  one  having  a  small  opening 
and  placed  in*  a  small  air  tube  and 
used  only  for  low  speeds,  the  other  be- 
ing placed  in  a  larger  air  tube  and'hav- 


Venturi.  A  secondary  nozzle  comes  in- 
to operation  at  higher  engine  speeds 
and  is  not  in  use  at  the  lower  speeds. 
The  body  design  of  the  carburetor  per- 
mits only  one  air  intake,  and  thus  it 
is  quite  simple  to  pre-heat  the  entire 
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air  supply.  The  particular  feature  is 
that  the  heavier  fuel  is  taken  care  of  by 
the  pre-heated  air  and  that  the  veloci- 
ties through  the  variable  Venturi  are 
as  high  as  possible.  The  construction 
is  clearly  shown  in  the  sectional  views 
at  Fig.  5,  and  the  relation  of  the  car- 


metering  pin  is  controlled  by  the  aux- 
iliary valve;  when  the  valve  moves 
downward  in  opening,  it  carries  the 
metering  pin  with  it,  the  latter  being 
designed  to  increase  the  jet  as  it  is 
lowered. 

In  the  Stewart  carburetor,  the  meter- 


Fig.  6 — How  the  TiUotson  carburetor  is  installed  on  popular  four-cylinder  engine 


buretor  to  the  engine  is  outlined  at 
Fig.  6. 

There  is  but  one  adjustment  neces- 
sary in  the  Tillotson  instrument — the 
low  speed  adjustment  or  needle  valve. 
The  air  supply  is  controlled  by  auto- 
matic valves. 

1.  To  regulate  the  carburetor  first 
run  the  motor  until  it  is  warmed  up. 

2.  Retard  the  spark  and  set  the 
throttle  so  that  the  motor  is  running  at 
a  car  speed  approximating  fifteen.miles 
per  hour. 

3.  Turn  the  needle  valve  to  the  left 
or  right  until  the  best  results  are  at- 
tained. When  this  adjustment  is  made 
the  valve  should  be  from  one  to  one  and 
one-half  turns  off  its  seat.  For  the 
most  economical  adjustment  the  valve 
should  be  gradually  turned  into  the 
carburetor  until  the  motor  starts  to  miss 
and  then  slowly  turned  out  again  until 
firing  becomes  perfect. 

Metering  Pin  Carburetors 

Another  carburetor  classification  is 
the  type  in  which  some  form  of  meter- 
ing pins  are  placed  in  the  nozzle  and 
provision  made  to  lift  this  pin  by 
raising  or  lowering  it.  The  metering 
pin  is  like  a  pointed  pencil,  made  with 
different  degrees  of  taper  to  supple- 
ment the  auxiliary  air  valve,  the  air 
valve  perhaps  caring  for  the  high 
speeds  and  the  metering  pin  for  all 
intermediate  speeds,  while  idling  and 
low  speeds  may  be  taken  care  of  in 
other  ways  such  as  pilot  nozzles. 

Controlling  the  metering  pin  is  ac- 
complished by  various  methods.  In 
one  design  it  is  raised  by  the  throttle 
as  at  A,  Fig.  7,  in  another  by  the  aux- 
iliary air  valve,  and  in  a  third  by  an 
air  valve  within  the  mixing  chamber. 
In  the  Schebler  carburetor  Fig.  7,  the 


ing  pin  action  of  which  is  shown  in 
diagram  form  at  B,  Fig.  7,  the  entire 
spray  nozzle  and  air  valve  combination 
move  together,  the  action  being  damp- 
ened by  a  dashpot.  The  metering  pin 
may  be  regulated  from  the  dash  board 


Fig.  7 — Metering  pin  carburetor  designs 

but  when  once  set  it  is  intended  to  be 
left  alone.  At  higher  suctions,  the  air 
valve  and  spray  nozzle  combination  lift 
away   from  the  metering  pin. 

Compound  Nozzle  Form 

In  the  Zenith  carburetor  which  is 
shown  at  Fig.  8,  a  compound  nozzle  is 
used,  this  being  composed  of  two  jets 
designated  as  G  and  H.  The  center 
nozzle  G  is  the  main  member  and  con- 


centric with  it  is  a  tube  which  forms 
the  compensating  jet  H.  The  inner 
nozzle  communicated  with  the  float 
chamber  through  passages  E  and  C 
while  the  annular  space  between  the 
main  jet  and  the  cap  of  the  compensat- 
ing member  is  supplied  with  gasoline 
by  the  passage  F.  At  one  side  of  the 
mixing  chamber,  and  between  that 
member  and  the  float  compartment,  is  a 
cylinder  in  which  the  secondary  well 
P  and  the  priming  tube  K  are  suspend- 
ed. The  upper  end  of  the  priming  tube 
is  in  communication  with  the  passage 
U  in  the  mixing  chamber  walls.  The 
passage  U  is  controlled  by  the  throttle 
T.  When  the  throttle  is  closed  the 
suction  through  the  priming  tube 
K  is  so  great  that  it  drains  the 
gasoline  from  the  secondary  well  and 
furnishes  a  very  rich  mixture  through 
the  opening  U  in  the  wall  of  the  air  4 
tube  D.    The  gasoline  enters  the  sec- 


Fig.  8  at  top  shows  Zenith  carburetor  con- 
struction 

Fig.  9  is  a  sectional  view  of  Ray  field  car- 
buretor 

ondary  well  P  through  the  small  hole 
Q  at  the  bottom.  With  this  vaporizer 
the  quantity  of  air  increases  almost 
directly  as  the  engine  speed  but  the 
gasoline  supply  does  not. 

Since  the  air  supply  increases  with  a 
constant  ratio  the  amount  of  gasoline 
must  be  regulated  to  such  proportions 
that  a  correct  mixture  will  be  obtained 
at  all  speeds.  This  is  the  function  per- 
formed by  the  double  nozzle  because 
at  low  speed  the  outer  or  compensating 
nozzle  has  a  large  quantity  of  fuel,  but 
this  decreases  as  the  engine  speed  aug- 
ments until  at  high  speed  the  compen- 
sating nozzle  does  not  add  much  fuel  to 
{Continued  on  page  186) 
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A  New  X-Ray  Outfit 


FOR  many  years  the  X-ray  has 
been  the  invaluable  ally  of  sur- 
gery and  medicine,  but  until  re- 
cently it  has  been  necessary  always  to 
transport  the  patient  to  the  X-ray 
laboratory.  Those  sufferers  whose  con- 
dition forbade  this,  were,  through  no 
fault  or  desire  of  their  own,  deprived 
of  the  X-ray's  benefits  with  the  result 
that  medical  skill  has  been  handicapped 
in  diagnosing  conditions  which  other- 


radiography  which  requires  greater 
speed  and  power. 

The  portable  Coolidge  set  has  been 
greatly  compacted  and  simplified  over 
the  army  type  familiar  to  medical  corps 
men.  The  bulb  itself  has  been  reduced 
in  size  to  2y2  inches.  By  making  the 
tube  of  thick  lead  glass  thus  replacing 
a  heavy  shield,  the  total  weight  of  the 
tube  and  its  protection  was  reduced  five 
pounds  with  a  consequent  lightening  of 


Coolidge, 
X 


wise  might  not  have  been 
recognized.  Dr.  W.  D. 
Coolidge  and  his  associ- 
ates in  the  Research 
Laboratory  of  the  Gen- 
eral Electric  Company  at 
Schenectady  have  recent- 
ly perfected  a  portable 
X-ray  outfit  which  meets 
this  need.  The  U.  S. 
Army  Portable  Outfit, 
which  they  devised,  ren- 
dered service  of  a  high 
order  in  the  European 
war  and  the  new  and 
more  compacted  outfit  is 
the  peace  outgrowth  of 
the  army  set 

It  is  now  possible  for 
any  doctor  to  transport  the  entire  new 
outfit,  packed  in  four  hand-borne  units, 
to  any  home  wired  for  electricity  and 
produce  radiographic  results  as  good 
as  those  secured  in  a  completely 
equipped  X-ray  laboratory.  The  proc- 
ess of  operating  the  machine  is  simpli- 
fied for  him  by  control  systems  enabling 
him  to  use  the  exact  ray  intensity  he 
needs  and  a  time  switch  that  accurately 
controls  the  length  of  each  exposure. 
With  these  adjusted,  the  doctor  merely 
presses  a  button  and  the  machine  does 
the  rest  Plates  can  thus  be  produced 
which  show  remarkable  uniformity. 
An  ordinary  incandescent  light  circuit 
supplies  all  the  necessary  current. 

The  portable  Coolidge  X-ray  outfit 
is  made  also  for  hospital  use,  so  that 
it  can  be  taken  to  the  bedside  of  pa- 
tients who  cannot  be  conveniently 
moved  to  the  X-ray  laboratory.  The 
results  produced  with  this  outfit  are 
comparable  with  those  of  any  ordinary 
X-ray  machine  except  its  power  is  too 
low  for  instantaneous  gastro-intestinal 


inventor  of  the 
■Ray  outfit 


the  frame  which 
supports  it.  This 
lead  glass  made 
from  a  formula 
developed  in 
the  Schenectady 
laboratory  con- 
tains about  57 
per  cent  metal- 
lic lead  and  in 
its  resistance  to 
X-rays,  is  equal 
i  n  protective 
power  to  lead 
one-sixteenth  of 
an  inch  thick. 

The  new  tube 
rectifies  its  own 
current,  thus  do- 


ing away  with  a  heavy,  bulky  rectifier 
and  adding  to  the  efficiency  of  the  set 
as  a  whole.  The  transformer  has  been 
reduced  in  size  by  the  use  of  smaller 
windings  and  a  case  shaped  to  fit  the 
coils.  A  minimum  of  weight  and  bulk 
is  secured  in  all  other  parts  of  the  out- 
fit by  a  careful  choice  of  materials  and 
a  study  of  sizes  and  shapes.  Thus  when 
the  outfit  is  ready  to  be  taken  out  for 
use,  the  doctor  carries  an  ordinary  size 
suit  case,  containing  the  tube,  reels, 
cables,  base  of  the  stand  and  other 
small  parts,  the  transformer  borne  by 
a  special  carrying  cover,  the  tube  stand 
in  a  cloth  container  resembling  a  golf 
bag  and  a  small  instrument  and  control 
box.  The  whole  load  is  such  as  can 
be  put  easily  into  the  tonneau  of  a 
small  automobile  and  as  easily  carried 
in  or  out  of  a  house.  The  transformer, 
which  is  the  heaviest  unit  of  the  four, 
weighs  43  pounds  with  its  case.  It  is 
oil  insulated  and  delivers  to  the  tube 
10  milliamperes  at  60,000  volts. 


DETACHABLE    BROOM  MADE 
POSSIBLE  BY  LOW  COST  OF 
OXWELD  MANUFACTURE 

THIS  is  the  day  of  H.  C.  L.  plus— 
but  it  is  also  the  day  of  new  and 
crafty  ways  of  sidestepping  the  on- 
slaughts of  the  ugly  ogre.  The  latest 
device  to  enlist  on  the  side  of  the  people 
is  the  detachable  broom  handle. 

At  first  thought  the  broom  handle 
seems  inconsequential.  Isolated  and 
individually  it  is.  Multiply  it  by  some 
fifty  millions  or  moire,  which  probably 
approximates  the  number  of  brooms 
sold  yearly  in  the  United 
States,  and  you  have  something 
quite  different. 

The  detachable  broom  han- 
dle is  a  brand  new  idea  and 
it  is  "taking".   At  the  present 
time  there  is  a  factory  in  Ver- 
mont devoted  exclusively  to 
manufacturing   brooms  with 
this  type  of  handle.  The  han- 
dle is  of  wood  fitted  into  an 
oxwelded  metal  holder  that 
clamps  easily  onto  the  brush 
of  the  broom.   The  metal  part  is  light 
but  very  strong,  being  securely  welded 
by  the  oxy-acetylene  process,  which  not 
only  makes  it  rigid  but  allows  the  en- 
tire piece  to  be  neatly  finished. 

This  is  but  one  of  a  long  list  of 
interesting  new  departures  from  man's 
habitual  thriftlessness  that  have  sprung 
out  of  the  need  for  widespread  econo- 
mies to  combat  living  costs.  In  fact, 
the  oxy-acetylene  process  itself  is  per- 
haps the  most  far-reaching  of  all  mod- 
ern economies  in  the  metal  working  in- 
dustries. Owing  to  the  superior  qual- 
ity of  welds  made  by  this  process,  its 
remarkable  speed  and  almost  unbe- 
lievable economy,  it  is  now  almost  uni- 
versally applied  in  manufacture,  con- 
struction and  repair  work.  All  that  is 
required  for  a  complete  portable  outfit 
is  an  Oxweld  blowpipe  for  welding,  a 
cutting  torch,  a  cylinder  of  Linde  oxy- 
gen and  a  tank  of  Prest-O-Lite  dis- 
solved acetylene,  with  which  practically 
everyone  is  familiar. 

HOW  TO  FILL  HOLES  IN 
FURNITURE 

A CEMENT  for  stopping  holes  in 
mahogany  and  other  furniture  or 
woodwork  may  be  made  by  melting  to- 
gether five  parts  of  shellac  with  one  of 
Indian  red  and  enough  yellow  ochre  to 
give  the  correct  color. 

Or  beeswax  may  be  used,  in  the  pro- 
portion of  one  part  to  Indian  red  to  four 
of  wax.  When  properly  mixed  and 
applied  this  filler  after  drying  cannot 
be  distinguished  from  the  wood  itself. 

It  is  also  good  for  other  woods  of  a 
dark  color,  as  oak  and  cherry.  The 
proportions  may  be  varied  to  suit  the 
shade  of  the  woods  and  all  cracks  and 
holes  which  are  not  too  prominent  may 
be  well  hidden. — John  Upton. 
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A  Model  Engineer  Aboard  A  Destroyer 

By  Harvey  Dale 


THE  writer  is  a 
member  of  that 
unfortunate  class 
of  model  makers  whose 
desire  to  build  models  is 
aggravated  to  an  intense 
degree  by  the  sight  of  a 
suitable  subject.  Con- 
sequently, when  the  new 
twelve-hundred-ton  de- 
stroyers of  the  United 
States  Navy  first  made 
their  appearance  he  suf- 
fered an  acute  attack  of 
the  building  fever  which 
raged  for  a  long  time 
unquenched  owing  to  the 
absolute  dearth  of  any 
data  regarding  the  boats. 
Most  people  whom  he 
consulted  knew  nothing  about  the  boats 
except  that  they  didn't  look  like  the 
old  ones,  and  the  few  who  did  know 
were  forced  by  the  censor  to  maintain 
an  exasperating  silence.  At  last,  how- 
ever, the  Atlantic  Fleet  paid  a  visit  to 
New  York,  and  for  the  first  time  since 
the  war  visitors  were  allowed  to  go  on 
board  the  various  vessels  and  even  to 
take  photographs. 

The  writer  promptly  hied  himself  to 
the  Naval  Landing  and  jumped  aboard 
the  first  small  boat  from  a  destroyer 
that  came  to  the  float  It  happened  to 
be  a  dory  from  U.  S.  S.  Blank,  No.  000. 
a  brand  new  boat,  a  month  off  the  ways 
of  Cramp's  yard  at  Philadelphia.  He 
explained  his  mission  to  the  officer  of 
the  deck  and  was  taken  below  to  the 
ward  room  and  presented  to  the  com- 


The  bow  of  the  destroyer 

not  disclose  their  names,  he,  neverthe- 
less, thanks  them  for  their  courtesy. 

After  the  consultation  in  the  ward 
room  the  writer  sallied  forth  in  search 


This  is  a  vivid  little  article  prepared 
by  a  "young  salt"  who  would  rather 
build  model  boats  than  call  on  his  best 
girl — if  he  has  any.  It  gives  many  de- 
tails that  will  greatly  assist  those  who 
contemplate  the  construction  of  a 
model  of  one  of  the  new  destroyers. — 
Editor. 


of  fair  game  for  the  all-seeing  eye  of 
his  camera.  There  were  many  details 
of  deck  fittings  that  he  recognized  only 
in  outline,  and  which  were  necessary 


On  the  system  of  start- 
ing at  the  bow  and  work- 
ing aft  the  ground  tackle 
came  in  for  first  consid- 
eration. By  getting  a  fair- 
ly general  view  from  the 
top  of  a  hatch  the  details 
of  the  chocks,  chain 
guides,  anchors  and  an- 
chor davit  were  fully  taken 
in.  The  next  things  of 
interest  were  the  forward 
4-inch  and  anti-aircraft 
guns,  but  they  were  so 
shaded  by  the  awning  as 
to  prevent  detailed  photo- 
graphs, so  one  of  the  after 
guns  was  used  as  a  model 
instead.  The  forward  gun 
differs  from  these  only  in 
a  small  steel  shield  designed  to  keep 
some  of  the  water  away  from  the 
mechanism  in  a  heavy  sea.  The  shape 
of  this  is  apparent  from  the  photo- 
graphs. 

Next,  of  course,  came  the  bridge,  and 
this  furnished  opportunity  for  several 
pictures  and  also  for  nice  model  work 
in  the  future.  First  a  general  view  of 
the  bridge  taken  from  the  extreme  star- 
board after  corner  covered  the  arrange- 
ment of  steering  wheel  and  indicators 
fairly  well.  A  close-up  of  a  torped* 
director,  one  of  which  was  mounted  on 
each  side,  gave  an  excellent  idea  of  the 
appearance  of  these  interesting  and  in- 
tricate range  and  deflection  finders. 
The  signal  and  searchlight  platform 
atop  the  bridge  deck  house  seemed  diffi- 
cult of  photographing  until  a  climb  up 


The  bridge  of  the  new  destroyer 


manding  officer.  Both  these  gentlemen 
showed  him  every  kindness  and  gave 
every  assistance  in  getting  sufficient  de- 
tails of  the  boat  for  a  model,  and  al- 
though the  writer  unfortunately  can- 


for  the  construction  of  a  presentable 
model.  Chief  among  these  were  the 
appearance  of  the  gun  and  torpedo  tube 
mounts  and  the  arrangement  of  bridge 
and  bow  fittings. 


The  group  of  open  hatches 

the  foremast  to  the  crow's  nest  spread 
the  whole  ship  out  like  a  map.  The 
searchlight  platform  with  its  two  sig- 
nal stations  at  the  sides  was  taken  and 
a  view  looking  aft,  which  was  not  of 
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great  help  owing  to  the  awnings  which 
hid  almost  everything  on  deck  from 
sight 

On  coming  back  down  to  the  deck 
the  ship's  mascot,  a  young  and  lively 
goat  suitably  tinted  a  low-visibility 
grey  obligingly  posed  with  the  assist- 
ance of  one  of  the  men  and  was  snapped 
on  the  last  picture  on  the  film.  It  is 
sure  that  no  model  of  the  vessel  would 
be  complete  without  the  ever-present 
goat,  but  the  writer  is  afraid  he  may 
be  difficult  to  copy,  especially  his  bleat. 

The  gun  platform  over  the  galley  and 
beween  the  two  funnel  groups  looked 
interesting,  but  the  photograph  shows 
its  shape  and  arrangement  better  than 
a  word  description  could.  However, 
the  two  4-inch  guns  gave  an  excellent 
opportunity  for  views  of  both  sides  of 
their  mouths,  which  were  promptly 
taken. 

The  anti-aircraft  gun  on  the  port 
side  between  the  first  and  second  fun 
nels  was  next  taken  and  although 
shaded  by  the  awning  a  short  time  ex- 
posure recorded  its  details  very  well. 
In  passing  it  may  be  noted  that  the 
guns  differ  on  different  boats.  The  one 
shown  is  a  short  barreled  three-inch 
with  a  high  angle  mount.  Other  boats 
are  fitted  with  a  semi-automatic  one- 
pounder,  which  is  of  quite  different 
appearance. 

Any  picture  of  the  general  appear- 


ance of  the  deck  was  unobtainable 
owing  chiefly  to  the  awning,  but  one 
was  taken  looking  forward  over  the 
after  engine  room  skylight  which  is  of 
some  assistance.  One  of  the  four  units 
of  triple  torpedo  tubes  was  photo- 


Tke  anti-aircraft  gun  carried  by  the  destroyer 

graphed  both  from  the  side  to  show  its 
mount  and  from  the  rear  to  show  the 
breach  mechanism.  The  "tin  fish" 
fired  is  a  Whitehead  21  feet  long  and 


21  inches  in  diameter  overall. 

The  afterdeck  house  came  next,  and 
was  taken  from  the  after  searchlight 
platform.  Unfortunately,  the  depth 
charges  and  "Y-gun"  for  throwing 
them  were  not  in  their  places,  but  the 
name  "ash-can"  is  almost  sufficient  de- 
scription of  the  charges  and  several 
pictures  of  the  projectors  have  appeared 
in  the  press.  Just  what  is  contained  in 
the  Radio  Compass  Box  is  a  mystery 
to  the  writer,  but  its  external  appear- 
ance is  simple  enough. 

The  after  gun  gave  another  oppor- 
tunity for  pictures,  and  one  of  the  men 
obligingly  swung  it  so  as  to  show  the 
view  from  the  muzzle  when  elevated 
and  from  the  breech  when  depressed. 
The  four  pictures  of  a  mount  of  the 
same  mark  and  modification  should 
be  sufficient  to  enable  anyone  to  draw 
up  plans  of  a  very  accurate  model. 

The  possibilities  for  useful  photo- 
graphs and  the  film  being  both  ex- 
hausted at  about  the  same  time,  the 
writer  went  below  decks  and  tried  to 
puzzle  out  the  maze  of  pumps  and  pip- 
ing connected  with  the  powerful  tur- 
bines that  drive  the  vessel  at  a  thirty- 
seven  knot  clip.  These  consist  of  a 
high  pressure  and  low  pressure  turbine 
connected  to  each  shaft  by  reduction 
gears.  The  necessary  condenser  is 
mounted  alongside  each  engine.  The 
port  engine  is  forward  of  the  starboard 


A  group  of  interesting  pictures  showing  the  top  of  the  bridge  from  above,  the  torpedo  tubes  and  a  deck  gun 
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making  two  separate  and  complete  en- 
gine rooms. 

When  the  writer  finally  set  his  feet 
on  the  shore  he  was  in  possession  of  the 
following  information: 

Length  over  all,  314  ft. 

Length  between  perpendiculars,  310 

ft 

Beam,  31  ft 
Draft,  9  ft. 

Molded  depth,  20  ft.  7  in. 


Top  of  main  mast  100  ft.  10  in. 
above  water. 

177  frames  spaces  21  in.  apart. 
Small  boats. 

1  24-ft.  motor  sailing  launch. 

1  24-ft.  whale  boat. 

1  21 -ft  motor  dory. 

1  14-ft  wherry  (carried  between  cut- 
ter and  dory). 

1  10-ft.  punt  (carried  on  deck  by 
galley). 


at  the  top  about  three  feet  high  and 
shaped  as  shown.  The  two  power  boats 
are  carried  on  steel  supporting  frames 
when  hoisted  aboard  ship,  but  the 
whale  boat  not  having  the  weight  of 
an  engine  simply  hangs  from  its  davits 
six  feet  above  the  deck.  The  sections 
shown  are  taken  on  the  frames  as 
numbered,  and  are  not  evenly  spaced  as 
is  the  usual  procedure.  This  accounts 
for  the  apparently  somewhat  irregular 


This  group  of  pictures  show  two  more  views  of  the  deck  gun  and  one  of  the  range  finders 


Shafts  incline  downward  and  aft  at 
2  deg.  40  ft.  54  in. 

Shafts  diverge  from  center  line  at 
1  deg.  16  ft  12  in. 

Screws  110  in.  x  122  in.  Port,  left 
hand;  starboard,  right  hand. 


The  photographs  are  very  nearly  self- 
explanatory,  but  one  or  two  things  are 
worthy  of  note.  The  forced  draft  blow- 
ers on  the  port  side  of  the  galley  are 
simply  steel  boxes  with  a  wire  grating 


Secretary  of  the  Navy  Daniels  was  recently  presented  with  several  very  elaborate  modeU  of 
the  new  coast  defense  guns  now  being  constructed  by  the  Baldwin  Locomotive  Works.  The 
guns  are  of  the  railroad  type  and  are  somewhat  similar  to  those  employed  in  France.  The 
models  are  exact  scale  reproductions,  and  cost  several  thousand  dollars  to  build 
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shape  of  the  hull.  The  separate  de- 
tails show  the  tops  of  the  three  deck 
houses,  while  the  main  deck  plan  shows 
the  shape  of  the  house  itself.  It  will 
be  noted  that  in  each  case  the  two  are 
quite  different  One  detail  not  shown 
in  the  photographs  is  the  railing  stanch- 
ions. These  are  slender  steel  rods 
spaced  about  eight  feet  apart  and  carry- 
ing two  wire  hand  lines.  They  run 
wherever  no  obstruction  such  as  torpedo 
tubes  interfere. 

It  is  sincerely  hoped  that  this  brief 
account  and  the  pictures  and  drawings 
will  enable  many  builders  to  make  an 
accurate  model  of  these  magnificent 
boats  which  have  doubtless  already  at- 
tracted their  interest 

ENDURANCE  OF  OXWELDED 
JOINTS 

OUT  of  the  debris  of  a  $400,000 
fire  that  swept  two  blocks  of 
Tampa's  industrial  district  last  De- 
cember practically  the  only  salvage  was 
a  12,000-gallon  oxwelded  oil  storage 
tank,  which  was  afterwards  found  in- 
tact excepting  for  dents  and  scars  that 
were  later  removed.  Inspection  showed 
that  the  oxwelded  seams  held  tight  at 
every  point,  no  leak  developing  any- 
where in  the  welds.  The  tank  con- 
tained 5,000  gallons  of  gasoline  at  the 
time  of  the  fire. 
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Turning  Wheels  and  Pulleys* 


THE  machining  operations  on 
flywheels,  pulleys,  rings,  casings, 
etc,  are  not  so  simple  as  those 
on  objects  of  smaller  diameter  because 
of  difficulties  attendant  on  the  chuck- 
ing and  the  production  of  true  running 
surfaces  in  the  finished  article.  The 
proportions  of  the  diameters  in  relation 
to  thicknesses  of  rims  and  arms  or 
webs  are  so  great  that  it  is  very  easy 
to  spring  and  warp  the  castings  with  a 
chuck  or  clamp  pressure  that  does  not 
appear  to  be  actually  excessive.  The 
resistance  of  a  disc-shaped  casting  in 
the  flat  plane  direction  is  not  very  ef- 
fective against  clamping  pressure,  un- 
less the  metal  is  supported  on  firm  bed- 
ding in  a  line  with  the  direction  of  the 
pressure. 

Neither  is  the  power  to  resist  distor- 
tion circularly  on  open  portions  of  a 
rim  or  flange.  Yet,  unless  a  sufficient 
hold  is  obtained  for  driving,  the  piece 
will  move  in  the  chuck,  or  on  the  face- 
plate, possibly  after  a  certain  amount 
of  work  has  been  performed  on  it,  with 
resulting  waste  of  time,  sometimes  dam- 
age to  the  surfaces,  or  occasionally  a 
loss.  The  large  diameter  on  which 
cutting  has  to  be  done  renders  the  prob- 
lem a  difficult  one,  especially  if  the 
amount  to  come  off  is  considerable,  or 
the  metal  is  hard.  The  secret  of  suc- 
cess in  the  majority  of  awkward  exam- 
ples lies  in  getting  a  drive  somehow 
without  making  the  friction  of  the 


chuck  jaws  or  of  the  face-plate  clamps 
assume  all  this  duty.  The  inclusion 
of  bolts,  pegs  or  occasionally  of  special 
clamps  projected  in  a  suitable  manner 
solves  the  matter  and  reduces  the  ma- 
chining time  and  the  risks  of  disaster. 

In  considering  this  subject,  the  ques- 
tion of  concentricity  takes  an  important 
place.  It  looks  very  bad  to  see  a  fly- 
wheel or  pulley  or  other  element  run- 
ning slightly  eccentric  on  the  rim,  or 
wobbling  ever  so  little  sideways,  while 
in  the  case  of  gear  blanks,  friction 
wheels,  brake  drums,  certain  types  of 
covers,  etc.,  any  error  in  these  direc- 
tions is  fatal  to  correct  fitting  and  run- 
ning. The  relation  of  a  bore  to  an  ex- 
terior must  he  ensured  correctly  by 
careful  workmanship  at  one  chucking, 
or  the  operation  must  be  divided,  turn- 
ing the  outside,  (or,  at  any  rate,  fin- 
ishing it)  while  the  piece  is  mounted 
on  a  mandrel.  Very  careful  boring  is 
required  to  get  accuracy  by  the  first 
named  method,  as  a  small  deviation 
from  truth,  by  reason  of  the  spring  of 
the  boring  tool  or  fault  in  the  lathe 
head  or  the  slide-rest,  is  much  magni- 
fied at  the  periphery  of  the  casting 
when  mounted  on  its  shaft.  Hence  the 
popularity  of  the  practice  of  putting 
the  job  on  a  mandrel,  which  enables 
concentricity  to  be  more  easily  gained 
and  any  faint  imperfections  to  be  seen 
readily,  either  with  the  eye  or  more 
closely  by  an  indicator. 


Two  important  variations  arise  in 
respect  of  the  methods  of  chucking,  say, 
a  flywheel  or  pulley  of  good  size — that 
is,  whether  one  desires  to  have  the  rim 
portion  free  for  turning  or  at  least 
roughing  out,  or  whether  its  covering 
with  jaws  or  clamps  does  not  matter, 
when  boring  the  hub  is  the  only  opera- 
tion desired.  The  relative  advantage 
of  having  the  rim  available  for  holding 
depends  on  several  factors,  such  as  the 
diameter  in  respect  to  that  of  the  chuck 
or  face-plate,  the  thickness  of  the  sec- 
tion, the  presence  or  otherwise  of  arms 
or  spaces  in  the  web.  In  certain  in- 
stances it  becomes  advisable  to  drill  two 
or  three  holes  in  a  solid  web  for  the 
purpose  of  passing  bolts  through,  being 
an  easier  way  than  trying  to  secure  a 
hold  on  the  rim  with  a  chuck  that 
barely  reaches  thereto  while  the  jaws 
are  but  inadequately  supported  in  their 
slots,  and  also  leaving  the  rim  clear  for 
the  action  of  a  tool. 

The  matter  of  support  really  settles 
the  point  whether  a  wheel  will  spring 
and  warp  out  of  truth  during  the  time 
it  is  held.  This  applies  both  to  pres- 
sure radially  and  axially.  For  exam- 
ple, a  severe  degree  of  pressure  exer- 
cised radially  against  a  rim  where  it  is 
unable  to  offer  effective  resistance  is 
certain  to  cause  disturbance  of  circular 
truth.  The  pressure  may  come  on  an 
open  portion  of  the  rim,  away  from 
arms,  or  the  thickness  of  the  metal  may 


Fig.  2 


'  Reprinted  from  the  English  Modi  I  Engineer  and  Electrician. 
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be  not  enough  to  resist  the  push  of  the 
jaws  or  screws;  chucking  force  must 
therefore  be  always  tempered  to  the  cir- 
cumstances. If  arms  come  suitably  the 
grip  should  be  taken  directly  in  line 
'with  them  in  holding  on  the  outside  of 
a  rim,  and  as  closely  adjacent  to  them 
as  practicable  when  gripping  from  the 
outside.  Some  of  the  risks  can  in  any 
case  be  obviated  by. the  expedient  of 
bolting  a  driving  pin  to  the  chuck, 
thereby  carrying  the  wheel  around  posi- 
tively and  lessening  the  need  for  hard 
setting  out  of  the  jaws. 

If  clamping-plates  are  employed  to 
fasten  a  wheel  on  a  face-plate  the  ef- 
fects of  their  pressure  upon  the  shape 
of  the  casting  will  depend  upon  the  de- 
gree of  support  that  is  afforded  to  it. 
Bearing  down  at  positions  where  the 
metal  lies  over  air  must  inevitably  in- 
troduce chances  of  deflection.  The 
ideal  method,  and  a  simple  one,  is  to 
rely  on  the  well-known  three-point 
principle,  giving  three  supports,  with 
an  equal  number  of  clamps  placed  di- 
rectly over  them,  and  not  adding  to 


Fig.  1.    A  correct  method  of  packing  and 
clamping  wheel  to  avoid  distortion 


these  with  a  view  of  gaining  greater 
holding  power.  This  is  illustrated  at 
A,  Fig.  1,  the  rim  in  this  instance  rest- 
ing on  packing  blocks  and  the  clamps 
biting  on  the  curve  of  the  inside  of  run. 
A  peg  may  be  projected  from  the  face- 
plate to  give  a  circular  drive,  if  found 
desirable.  Two  pegs  are  really  more 
correct,  located  at  opposite  positions  of 
the  circle,  otherwise  the  cut  may  induce 
the  casting  to  slew  round  in  an  eccentric 
path.  Increase  of  friction  is  easily  se- 
cured by  the  dodge  of  placing  emery- 
cloth  between  the  packings  and  the 
meeting  surfaces,  or  by  using  wood 
packings.  These  give  an  excellent 
drive  on  rough  castings,  as  the  metal 
sinks  into  the  wood  slightly  where  the 
little  bumps  and  nodules  occur.  The 
inclusion  of  inside  dogs  is  common  in 
dealing  with  such  objects  as  these,  as 
they  assist  the  drive,  but  still  better, 
provide  a  rapid  means  of  setting  to  ad- 
just the  interior  of  the  rim,  see  B.  The 
screws  are  not  tightened  up  more  than 
to  a  moderate  degree  or  the  risk  of  bulg- 
ing out  the  rim  is  involved.  Three 
clamps  seen  in  the  previous  view  are 
retained  as  given. 

The  alternative  practice  of  setting 
the  clamps  across  the  arms  in  order  to 


leave  the  rim  entirely  free  is  repre- 
sented at  A  in  Fig.  2,  with  packing  di- 
rectly beneath  the  pressure  spot  Pre- 
vention ot  skidding  here  is  dealt  with 
by.  stop-plates,  one  being  dotted  at  A, 
these  being  tightened  up  while  pushed 
against  the  rim  with  the  fingers.  No 
actual  driving  friction  is  thereby 
brought  about,  but  the  wheel  cannot 
change  its  concentric  position  so  long 
as  these  plates  remain  firm.  The  idea 
is  specially  useful  in  chucking  thin 
pieces,  such  as  rings  and  washers;  for 
these  the  projecting  bolt-head  may  be 
in  the  way  of  the  tool,  so  a  countersunk 
head  will  be  let  into  the  plate  to  .leave  a 
flush  face.  Where  wheels  and  pulleys 
with  regulation  shapes  of  arras  are  fre- 
quently handled  it  pays  to  make  special 
dogs  for  their  chucking,  to  avoid  the 
time  consumed  in  preparing  packings 
and  fixing  up  them  and  their  bolts.  A 
simple  device  comprises  the  preparation 
of  small  plummer-blocks,  either  cast  on 
a  disc  at  fixed  radii  for  repetition  work, 
or  with  stems  adjustable  in  the  standard 
face-plate  B,  the  only  operation  for 
chucking  and  releasing  being  the  ma- 
nipulation of  the  two  setscrews  on  each 
cap,  which  can  be  done  rapidly  with  a 
socket  wrench.  Another  useful  ar- 
rangement may  be  observed  in  sketch 
C.  Three  of  these  castings  are  em- 
ployed for  a  six-arm  pulley,  and  after 
the  latter  has  been  gently  pinched  and 
adjusted  to  run  true  laterally,  through 
the  medium  of  the  screws  a  and  b  the 
screw  c  is  adjusted  (in  collaboration 
with  its  two  companions  on  the  other 
clamps)  to  bring  the  rim  concentric. 
Incidentally,  the  rig-up  brings  the 
wheel  clear  off  the  face-plate  so  that 
with  suitable  hooked  tools  it  may  be 
practicable  to  turn  the  inner  faces  of 
the  rim  and  boss. 

Limitations  of  size  often  bring  the 
turner  up  against  difficulties  when  his 
lace-plate  does  not  reach  to  the  diam- 
eter of  a  rim.  A  mode  of  giving  a  tem- 
porary increase  of  range  consists  in 
bolting  on  straps  or  plates  of  a  suffi- 
cient thickness  to  form  a  firm  support 
for  the  work,  and  fixing  the  latter  in 
any  of  the  ordinary  ways  with  dogs  or 
clamping  plates  arranged  inside  or  out- 
side the  rim.  These  extension  portions 
can  be  either  formed  in  link  shape  for 
convenience,  Fig.  3,  A,  or  made  from 
plates  B,  this  showing  countersunk 
bolts  so  as  to  present  a  level  surface 
right  across.  Sometimes  it  may  be 
preferable  to  utilize  a  complete  ring  or 
a  disc,  should  such  a  one  be  available; 
this  procedure  offers  more  variety  in 
the  choice  of  holes  or  slots  on  the  en- 
hanced temporary  diameter,  since  there 
is  more  metal  around  the  circle  for 
drilling  suitable  holes  into. 

Reduction  of  overhang  of  bolts  is 
usually  prevented  by  reversing  them, 
running  the  tail  into  a  nut  at  the  back 
of  the  face-plate.  Or,  on  occasion,  it 
may  be  necessary  to  employ  hook  bolts 
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so  as  to  get  the  least  possible  projection 
at  the  front,  to  avoid  dulling  the  tools. 
Another  matter  in  connection  with 
bolting,  that  concerns  the  turner  more 
in  repetition  work  than  in  occasional 
and  varied  jobs,  is  that  of  keeping  the 
bolts  stationary  while  removing  a  wheel 
and  putting  on  another.  The  bother  of 
the  bolts  slipping  in  their  slots,  and 
flopping  about  with  much  waste  of  time, 
can  be  avoided  by  locking  them  with  a 
nut,  C,  Fig.  3,  the  body  being  threaded 
down  to  permit  this;  the  bolt  is  thus 
held  out  rigidly  always  at  the  same  spot 
on  the  plate  ready  for  setting  up  or 
releasing  the  work.  In  dealing  with 
thin-rimmed  pulleys,  a  handy  type  of 
bolt  or  clamp  is  the  hooked  design,  ap- 
plicable when  it  is  not  required  to  turn 
the  rim,  but  only  to  bore  the  boss  at  the 
first  chucking.  Either  the  bolt  head  is 
shaped  to  catch  round  the  rim  D,  or  a 
loose  clamp  of  similar  outline  is  slid 
over  tne  bolt.  The  second  idea  enables 
bolts  of  different  lengths  to  be  used  with 
one  clamp. 


TWO  INTERESTING  EXPERI- 
MENTS WITH  BORAX 

THE  writer  has  performed  two  very 
interesting  experiments  which,  he 
believes,  ought  to  be  familiar  to  the 
chemistry  student.  They  are  both  easily 
performed,  using  borax. 

For  the  first  experiment  a  concen- 
trated solution  of  borax  is  prepared. 
It  has  been  found  advisable  to  saturate 
the  solution  in  the  hot,  and  get  the  best 
results  by  dissolving  about  20  gms.  of 
borax  in  the  least  quantity  of  water 
necessary.  The  success  of  the  experi- 
ment depends  on  having  the  least 
amount  of  water  possible.  Some  blue 
litmus  is  added,  followed  by  acetic  acid 
until  the  litmus  is  just  red;  if  water 
is  now  added  the  solution  is  diluted 
and  turns  blue. 

The  reason  for  this  is  that  boric  acid 
is  a  very  weak  acid;  its  salts  conse- 
quently are  highly  hydrolyzed.  When, 
after  the  concentrated  solution  of  borax 
is  reddened  by  acetic  acid,  the  water  is 
added,  the  base  (sodium  hydroxide)  is 
set  free  and  colors  the  litmus  blue. 
Boric  acid  is  so  weak  that  it  has  scarce- 
ly any  effect  on  litmus. 

The  second  experiment  is  also  the 
result  of  hydrolysis — in  this  case  of 
silver  borate.  Silver  borate  is  formed 
by  mixing  concentrated  solutions  of 
borax  and  silver  nitrate.  It  is  thrown 
down  as  a  white  precipitate.  If,  in- 
stead of  using  concentrated  solutions, 
dilute  (usually  dilute  solutions  should 
be  used)  ones  are  used,  a  dark  brown 
precipitate  of  silver  oxide  is  obtained 
This  brown  precipitate  may  often  be 
hastened  by  application  of  heat.  The 
reason  for  this  is  that  silver  borate  is 
completely  hydrolyzed  to  silver  oxide 
and  free  boric  acid  in  the  dilute  solu- 
tion. 
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SPECIAL  TOOLS  FOR  VALVE 
REPAIR 

\  FTER  an  engine  has  been  used  for 
±\  a  time,  valve  grinding  no  longer 
suffices  to  keep  the  valve  mechanism  in 
proper  condition  because  of  deprecia- 
tion at  various  points.  For  example, 
the  valve  stem  bearing  guides  at  the 
top  of  the  cylinder  block  and  the  push 
rod  guides  at  the  bottom  are  apt  to 
wear  out  of  round  which  will  result  in 
noisy  action.  The  remedy  is  to  ream 
out  the  guides  when  they  are  cast  in- 
tegrally with  the  cylinder  block  and 


A  RESILIENT  WHEEL  FOR 
AUTOMOBILES 

THE  pneumatic  tire,  which  has 
helped  to  bring  the  bicycle  and 
the  automobile  into  common  use,  can- 
not be  said  to  be  a  wholly  satisfactory 
solution  of  the  problem  of  minimizing 
vibrations  and  joltings  on  uneven  roads. 
The  risk  of  puncture  is  an  ever-present 
source  of  trouble.  A  French  inventor, 
M.  Guiot,  has  devised  an  elastic  wheel 
which  is  free  from  this  defect  of  the 
pneumatic  tire.  It  may  be  said  to  have 
passed  the  experimental  stage,  for  it 


ffeomzr 
Guide. 


,-fta.amar 


Valve  Stem 
Guide 


■  Push rod 


-Guide. 


Pressure 
fScrew 


■Pushrod 
Guide 


s~Guide 


use  valves  having  oversize  stems  or  use 
oversize  push  rods  in  their  guides.  If 
these  holes  are  reamed  out  larger  than 
can  be  taken  care  of  by  oversize  valve 
stems  or  valve  plungers,  as  the  case 
may  be,  it  may  be  possible  to  place  thin 
bushings  of  steel  tubing  in  the  enlarged 
guide  bearings.  The  important  thing 
to  observe  in  this  connection  is  to  cen- 
tralize the  reamer  tools  so  that  they 
will  not  bore  out  the  holes  one  sided 
and  so  the  parts  will  be  in  absolute 
alignment  after  restoration  is  complete. 
Two  forms  of  guiding  fixtures  are 
shown  that  do  this  work  on  the  Ford 
motor,  in  accompanying  illustration. 
The  sketch  at  A  shows  the  use  of  a 
simple  fixture  for  reaming  out  the  valve 
stem  guides.  That  at  B -shows  a  simi- 
lar fixture  for  reaming  out  the  push 
rod  guides.  In  order  to  restore  the 
valves  to  proper  condition  after  they 
have  been  in  use  for  a  time,  it  is  ad- 
visable to  reface  the  valve  head  in  a 
special  fixture  such  as  shown  at  C  and 
ream  out  the  valve  seat  in  the  cylin- 
der block  with  a  special  form  of  reamer 
shown  at  D.  When  the  valve  head  is 
properly  dressed  off  and  the  pits  and 
scores  reamed  out  of  the  seat,  it  will  be 
a  very  easy  matter  to  grind  them  to  a 
correct  seating. 


has  stood  the  test  of  a  6,250  miles  trial 
adapted  to  a  4-seater  car,  with  a  full 
load. 

The  wheel  consists  of  two  concentric 
rims,  both  rigid,  but  joined  together  by 
steel  helical  springs.  The  axes  of  these 
springs  are  not  set  in  line  with  the 
spokes  of  the  wheel,  but  obliquely,  so 
as  to  withstand  the  maximum  strain  of 
starting  and  when  stopping  with  the 
brake  on.  The  outer  rim  is  provided 
with  a  solid  rubber  tire.  Experience 
has  shown  that  on  rough  roads,  this 
elastic  wheel  runs  quite  as  easily  as  the 
ordinary  pneumatic-tired  wheel,  and 
that  the  springs  have  a  long  life  when 
the  speed  does  not  exceed  50  miles  an 
hour.  Breakage  of  one  of  these  springs 
does  not  involve  stoppage,  so  that  no 
repairs  or  change  of  wheels  on  the  road 
are  said  to  be  necessary.  This  type 
of  elastic  wheel  is  claimed  to  be  suit- 
able for  motor  trucks  and  other  heavy 
vehicles,  as  well  as  for  motor  carriages 
and  cabs.  This  is  but  one  of  a  legion 
of  similar  devices  as  the  resilient  or 
elastic  wheel  has  long  been  a  problem 
that  has  defied  complete  solution  and 
the  Patent  Office  archives  of  all  civilized 
countries  have  thousands  of  patent  ap- 
plications pending  and  have  granted 
hundreds  of  patents  on  devices  of  this 


character  during  the  past  decade.  In 
spite  of  this,  the  air  filled  tire  still 
reigns  supreme  for  passenger  cars,  bicy- 
cles and  motor-cycles  and  is  gaining 
ground  in  the  heavy  vehicle  field  as 
well. 


HOLDING  SHORT  STUD 

TO  hold  a  short  stud  while  thread- 
ing the  end  sometimes  troubles  the 
mechanic.  A  stud  box  is  useful  to  hold 
the  stud,  also  to  drive  it  into  position. 
But  as  an  off-hand  kink  the  writer 
learned  a  new  one  the  other  day.  Sim- 
ply hacksaw  a  nut  lengthwise  across 
the  centre  of  one  of  the  flats  through  to 
the  thread.  This  gives  the  nut  a  spring 
hold.  Run  the  stud  into  the  nut,  place 
the  nut  in  the  vise  and  you  have  a  per- 
fect hold  for  the  stud  without  injuring 
the  thread. 


CUTTING  SHEARS 

SHEARS  for  cutting  sheet  metal  and 
intended  to  be  attached  to  a  bench 
can  be  constructed  by  any  mechanic. 
The  stationary  jaw  that  is  fastened  to 
the  bench  may  be  formed  from  a  sec- 
tion of  wagon  spring.  Heat  the  spring 
in  the  forge  and  bend  to  the  shape 
shown  in  the  illustration.  Drill  holes 
near  the  end  to  fasten  to  the  bench  and 


Cutter  in  Place-. 


^-fietv  of  Cutter 


another  hole  as  a  bearing  for  the  cut- 
ting bar.  Grind  the  cutting  edge  on  a 
sharp  bevel  so  that  it  will  retain  its 
edge.  The  lever  is  made  from  a  14-inch 
file,  the  teeth  of  which  are  ground  off 
on  an  emery  wheel  and  the  cutting  edge 
beveled.  Clamp  the  two  sections  to- 
gether with  a  bolt  which  is  used  as  a 
bearing.  The  file  must  be  annealled  to 
drill  the  hole  in  it  as  a  bearing. 


The  electrical  resistance  of  carborundum 
diminishes  with  increasing  voltage.  This 
makes  it  valuable  to  be  used  in  parallel  with 
any  apparatus  which  needs  to  be  protected 
from  sudden  increases  of  voltage  or  so- 
rolled  surges.  For  series  resistance  this  prop- 
erty is  undesirable. 
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ELECTRICAL  SYSTEM  TESTERS 

THE  Defectometer  is  a  new  and 
useful  device  for  those  engaged  in 
magneto  repair  work.  It  enables  the 
repair  man  to  quickly  locate  shorts  in 
the  various  parts  of  the  magneto.  It  is 
designed  and  manufactured  by  a  firm, 
who  are  authorities  on  magnetos.  It 


THE    HEAT    TREATMENT  OF 
DROP  FORGINGS 

THE  forging  heat  of  the  part  is  so 
far  above  the  average  critical  tem- 
perature that  it  is  necessary  to  heat-treat 
the  steel  after  the  forging  process  to  re- 
store its  physical  properties;  all  forg- 
ings  which  will  be  subjected  to  severe 
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is  the  first  instrument  of  its  kind  ever 
put  upon  the  market  and  should  prove 
to  be  a  valuable  assistant  to  electrical 
repair  men,  as  its  possibilities  are  very 
extensive  for  test  work,  as  all  parts  may 
be  tested  for  short  or  open  circuits  and 
any  other  electrical  faults  that  may 
prevent  proper  generation  of  current. 

Another  handy  all  around  testing 
device  for  the  repair  man  and  acces- 
sory dealer,  as  well  as  the  individual, 
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is  illustrated.  It  is  designed  for  test- 
ing spark  plugs,  single  or  double  con- 
tact lamp  bulbs,  horns,  or  for  locating 
general  electrical  troubles.  There  are 
two  types,  the  first  for  attachment  to 
alternating  current  lighting  circuits, 
and  the  second  for  battery  attachment. 
In  either  case  lamps  of  any  candle 
power  or  voltage,  spark  plugs  of  any 
length,  or  electric  horns  of  any  voltage 
can  be  tested. 


shocks  or  strains  should,  therefore,  be 
properly  heat-treated.  Simply  allowing 
the  forging  to  cool  from  the  forging 
heat  is  by  no  means  proper  heat-treat- 
ment. Heat-treatment  begins  after  the 
forging  has  cooled.  The  forgings  are 
taken  from  the  hammers  to  the  heat- 
treating  department.  Here  they  are 
given  a  preparatory  heat  to  reduce  forg- 
ing strains.  Next  they  are  treated  to 
the  critical  temperature  and  quenched 
and  then  drawn  and  tested  to  the  proper 
hardness.  This  hardness  is  the  proof 
of  the  suitability  of  the  forging  for  the 
wear  and  strain  of  actual  use.  The 
forgings  are  then  pickled  to  remove  the 
scale. 

The  forging  is  then  subjected  to  an 
oil  and  water-quenching  operation. 
An  abundance  of  water  insures  abso- 
lutely uniform  cooling  and  conse- 
quently a  uniform  hardness.  After  the 
forgings  have  been  heat-treated,  it  is 
necessary  to  heat  them  again  to  reduce 
the  quenching  strains,  and  prepare  the 
metal  for  the  machine.  This  is  known 
as  the  "draw-heat,"  and  is  considerably 
lower  than  the  critical  temperature. 
After  the  forgings  have  remained  in 
this  heat  for  the  required  length  of 
time,  they  are  removed  from  the  fur- 
nace, and  allowed  to  cool  in  the  air. — 
American  Blacksmith. 


In  the  southwestern  part  of  the  United 
States  much  trouble  is  experienced  with  the 
presence  of  fine  silt  in  the  water  used  in 
irrigation  developments.  In  the  Zuni  reser- 
voir 4.86  per  cent,  of  its  capacity  is  filled 
up  annually.  Sixty  per  cent,  of  the  volume 
of  the  reservoir  is  now  filled.  No  solution 
of  the  problem  of  getting  rid  of  the  silt  has 
as  yet  been  evolvea. 


POLISHING  WOOD 

AVERY  nice  polish  on  wood  is  ob- 
tained by  using  the  following  mix- 
ture: x/z  pinf  of  alcohol,  ounce  of 
shellac,  and  l/\  ounce  of  resin.  Dis- 
solve the  shellac  and  resin  in  the  alco- 
hol; then  add  Yi  pint  of  linseed  oil, 
and  shake  the  whole  mixture.  Apply 
with  a  sponge,  brush  or  flannel.  Rub 
the  wood  thoroughly  after  the  appli- 
cation. 


TO  CASE  HARDEN  CAST  IRON 

A CORRESPONDENT  has  suc- 
cessfully case  hardened  cast  iron, 
using  the  following  receipt.  Pulverize 
and  mix  together  equal  weights  of  salt- 
petre', prussuate  of  potash  and 
ounce  of  sal-ammoniac.  Heat  the  cast 
iron  pieces  till  red  hot,  roll  them  in 
the  powder,  and  then  plunge  them  into 
the  liquid. 


HARDENING    FORMULA  FOR 
CUTTING  TOOLS 

TO  make  a  hardening  solution  for 
metal-cutting  tools,  mix,  saltpetre, 
2  ounces;  sal-amoniac,  2  ounces;  alum, 
2  ounces;  salt,  l^i  pound;  and  soft 
water,  3  gallons.  Keep  the  solution  in 
a  stone  jar  for  it  will  eat  a  wooden  tub 
and  rust  an  iron  pot.  Do  not  draw 
the  temper  but  only  warm  the  tools 
enough  to  relieve  the  hardening  strains. 
It  is  also  well  to  rinse  the  tools  well  in 
water,  for  if  this  is  not  done,  the  solu- 
tion will  rust  them. 


BRACING  MUDGUARDS 

MANY  cars  rattle  at  high  speeds 
due  to  vibrating  front  fenders. 
These  can  be  reinforced  and  made 
more  rigid  by  joining  them  with  a  rod 


fliiHMimuiiiiiSjj^        /Brace  Roof 


Roaf-^ 


Nut-- 


Angle  Washer 


below  the  lamps.  Make  two  angle 
washers  of  metal  and  draw  the  rod  tight 
into  place.  Pull  the  fenders  back  first 
by  hand  to  get  the  length  of  the  rod 
and  the  angle  at  which  to  make  the 
angle  washers.  Make  the  rod  of  one- 
quarter  inch  iron  and  cut  the  thread 
long  enough  so  a  nut  can  be  placed  on 
each  side  of  the  fender  apron  as  shown 
in  accompanying  illustration. 
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A  Universal  Lathe  Attachment 


THIS  device  is  called  a  universal 
attachment  for  the  reason  that  it 
is  used  on  a  small  lathe  for  sur- 
face and  other  grinding;  milling,  with 
the  work  held  in  the  lathe  chuck, 
clamped  to  the  lathe  bed  or  to  a  table 
between  centers,  or  in  the  attachment 
itself.  It  can  also  be  used  for  indexing 
and  shaping  or  planing.  One  three- 
quarter  inch  bolt  clamps  the  device  to 
the  cross  slide  and  the  drive  may  be 
either  from  an  overhead  drum  pulley 
or,  as  in  the  writer's  case,  from  a  small 
electric  motor  bolted  to  a  wooden  base 
which  is  screwed  directly  to  the  vertical 
slide.  The  work  can  all  be  done  on  a 
small  screw  cutting  lathe,  the  round 
column  with  slide  keyed  to  it  being 
chosen  as  more  adapted  to  amateur  con- 
construction  than  flat 
or  vee-d  sliding  sur- 
faces which  require  a 
planer  or  shaper  to  fin- 
ish accurately.  The 
long  keyway  in  the  col- 
umn is  cut  in  the  lathe, 
after  first  drilling  a  se- 
ries of  shallow  holes  to 
remove  some  of  the 
material,  by  clamping  a 
cutting  tool  on  its  side 
in  the  tool  post  and  by 
running  the  car- 
riage back  and 
forth  by  hand,  thus 
making  the  tool  cut 
the  groove  like  a 
shaper  tool.  The 
keyway  in  the  slide 

casting,  of  course,  must  be  sawtd  and 
filed  to  shape  by  hand. 

Although  only  intended  to  be  used 
on  small  and  light  work,  such  as  parts 
of  models,  this  attachment  will  be 
found  of  great  service  for  a  large  va- 
riety of  operations,  especially  if  the 
builder  is  not  equipped  with  a  small 
grinder  or  shaper  or  miller,  as  is  usually 
the  case.  One  instance  in  which  the 
shaper  head  would  be  of  value,  for  ex- 
ample, occurs  in  undercutting  the  seg- 
ments of  a  dynamo  or  motor  commuta- 
tor— rather  a  mean  piece  of  work  to 
attempt  by  hand.  The  dimensions  given 
arc  suitable  for  a  ten-inch  engine  lathe, 
but  these  may  readily  be  altered  to  suit 
any  individual  machine.  It  would  be 
a  good  idea  to  draw  a  rough  plan  view 
of  the  column,  slide  and  spindle  sleeve 
and  cut  out  a  cardboard  templet.  Then 
by  laying  this  upon  the  cross  slide  of 
the  lathe  and  moving  the  tool  slide  in 
and  out,  any  changes  in  the  dimensions 
necessary  to  be  made  could  be  decided 
upon.    We  will  not  go  into  a  detailed 


By  H.  H.  Parker 

Drawing  by  the  Author 

PART  I 

description  of  the  various  machining 
operations,  believing  this  to  be  unneces- 
sary except  in  a  few  instances,  but  will 
give  a  general  idea  of  the  various  parts 
and  their  uses. 

Figs.  3,  4  and  5  show  the  vertical 
slide,  column  and  cap,  all  of  cast  iron, 
though  the  column  could  be  turned  up 
from  a  piece  of  steel  shafting  drilled 


Fig.  1 


for  the  clamping  bolt.  No  complicated 
core  work  is  used  in  the  patterns,  the 
cores  all  being  straight  and  cylindrical. 
It  is  optional  with  the  builder  whether 
or  not  the  horizontal  hole  in  the  slide 
casting  is  cored  out  or  drilled  out  of  the 
solid;  the  latter  method  being  perhaps 
preferable,  as  there  would  be  no  sand 
or  chilled  surfaces  to  throw  the  boring 
bar  out  of  true  or  dull  the  cutter.  If  the 
column  is  cast,  it  should  be  cored  out 


to  one  inch,  and  it  will  be  unnecessary 
to  drill  out  this  hole  later. 

The  machining  of  the  column  is  a 
simple  lathe  job;  if  the  builder  under- 
stands lapping  he  could  make  a  lead 
lap  and  finish  the  surface  accurately, 
and  another  lap  mounted  on  a  taper 
mandrel  could  also  be  used  to  smooth 
up  the  slide  after  boring;  in  any  event, 
these  must  fit  over  each  other  with  no 
binding  or  play  at  any  joint.  Four  lugs 
are  shown  on  the  bottom  of  the  slide; 
the  actual  purpose  of  these  is  to  hold 
the  wooden  motor  base,  but  they  should 
be  cast  on  even  if  the  motor  is  not  to 
be  used,  as  they  are  a  means  of  holding 
the  slide  to  the  face  plate  while  boring. 
The  slit  through  the  clamping  lugs  is 
made  by  hand  with  a  hack-saw  frame. 
In  making  the  keyways  and  fitting  the 
key  to  the  slide  care  must  be  taken  that 
the  key  fits  into  place  without  play  in 
either  direction,  as  the  accuracy  of  the 
device  depends  upon  this  to  a  great 
extent  Similarly,  the  keyway  should 
be  perfectly  parallel  with  the  axis  of 
the  column.  A  jig  will  be  found  neces- 
sary for  drilling  and  reaming  the  holes 
in  Cap  and  slide  for  the  adjusting  screw; 
if  this  screw  does  not  stand  parallel  to 
the  vertical  axis,  binding  will  occur. 

Fig.  6  shows  the  bushing  into 
which  the  adjusting  screw 
turns.  This  is  made  a  driv- 
ing fit  into  the  slide,  but  not 

Bso  tight  as  to  split  the  casting, 
and  held  by  a  set  screw  as  an 
^  I  extra  precaution.  The  screw, 
i  Fig.  7,  is  fitted  with  two  lock- 
ri  nuts  which  will  take  up  all 
lost  motion  through  the  cap. 
In  Fig.  8  there  is  a  rather 
elaborate  handle.  Castings 
and  forgings  of  such  handles 
are  on  the  market  or  one  may 
be  turned  up  on  the  lathe,  or, 
if  the  builder  prefers,  a  more 
simple  form  can  be  substi- 
tuted. The  quarter-inch 
square  steel  key  is  shown  in 
Fig.  9,  and  Fig.  10  is  the 
clamping  bolt.  This  is  a 
standard  iron  or  steel  three- 

  quarter  inch  bolt  with  the 

head  filed  down  to  fit  into 
the  tool  block.  The  S.A.E.  pitch 
of  sixteen  threads  to  the  inch  would 
allow  of  an  easier  tightening  of 
the  bolt  than  the  10  pitch  U.S.S., 
though  either  may  be  used.  The  split 
slide  is  tightened  on  the  column  by  a 
nut  into  which  is  fitted  a  sliding  handle 
and  screws  down  over  a  three-eighths 
inch  stud  screwed  fast  into  the  clamp- 
ing lug.  Figs.  11  and  12.  In  setting 
up  work  when  the  attachment  is  to  be 


Ml 


Digitized  by 


Gqpgle 


128 


Everyday  Engineering  Magazine  for  May 


Everyday  Engineering  Magazine  for  May 


129 


used,  a  surface  gauge  or  dial  indicator 
is  necessary,  and  in  Fig.  13  is  a  short 
three-eighths  inch  steel  upright  which 
screws  into  the  slide  at  any  convenient 
joint  and  over  which  is  slipped  a  stand- 
ard surface  gauge  or  dial  or  other  indi- 
cator. We  are  now  ready  to  take  up 
the  various  grinding,  milling  and  other 
attachments. 

Surface  Grinding 

For  surface  grinding  a  narrow  two 
to  three  inch  wheel  is  used,  the  spindle 
of  which  rotates  in  two  bronze  bush- 
ings (Fig.  14)  set  into  a  steel  sleeve 
(Fig.  15).  The  sleeve  makes  a  snug 
sliding  fit  into  the  horizontal  one-inch 
hole  in  the  clamp.  The  obvious  way 
to  make  this  hole  is  to  clamp  the  slide 
to  the  column  and  the  latter  to  the  tool 
slide,  making  sure  that  it  stands  verti- 
cal. Then  move  the  cross  slide  over 
until  the  boss  can  be  drilled  out  about 
seven-eighths  of  an  inch  in  diameter 
and  finish  nearly  to  size  with  a  boring 
bar  between  centers.  A  reamer  is  then 
run  through  to  finish  the  hole,  and  the 
boss  is  split  with  a  hack-saw.  To  return 
to  the  spindle  sleeve,  this  is  first  drilled 
and  reamed  to  five-eighths  inch  inside 
diameter,  then  set  on  centers  and  turned 
down  to  one  inch,  thus  making  the  sur- 
face concentric  with  the  bore.  Then 
the  bushings  are  drilled  with  a  reamer 
drill,  turned  down,  driven  into  the 
sleeve  and  a  finishing  reamer  run 
through.  If  the  builder  desired  he 
could  fit  tapered,  split  adjustable  bear- 
ings to  take  up  the  wear,  otherwise  they 
are  discarded  when  worn  and  new  ones 
fitted.  The  grinding  wheel  spindle  is 
three-eighths  of  an  inch  in  diameter  and 
carefully  lapped  to  fit  the  spindle 
sleeve.  The  pulley  depends  upon  the 
type  of  drive. 

As  mentioned  above,  the  writer  has 
used  a  one-sixth  horsepower  electric 
motor,  running  at  1750  r.p.m.  mounted 
directly  upon  the  slide  casting,  to  drive 
the  grinding  wheel.  This  has  given 
good  results,  but  if  no  motor  was  at 
hand  an  overhead  driving  drum  would 
have  to  be  rigged  up.  Fig.  2  shows  a 
plan  view  of  the  motor  drive.  (To 
appear  in  Part  II.)  If  a  wooden 
base  bolted  directly  to  the  bot- 
tom of  the  slide  interfered  with  the 
lathe  cross  feed  handle,  an  offset  flange 
could  be  made  of  cast  or  plate  iron 
which  would  raise  the  base  up  higher. 

Some  work  may  be  held  between  cen- 
ters for  surface  grinding;  sometimes  it 
is  clamped  directly  to  the  lathe  bed  or 
to  the  face  plate  or  to  an  angle  plate, 
but  small  fiat  pieces  are  best  operated 
upon  by  being  clamped  to  a  small  flat 
table  held  between  centers  (Fig.  18) 
provided  with  adjustable  legs  to  level 
the  table  transversely.  The  size  of  such 
a  table  would  depend  upon  the  builder's 
tastes  and  the  size  of  his  lathe.  A  pair 
of  Starrett  Toolmakers'  Clamps,  Fig. 


19,  are  very  useful  for  work  of  this 
kind,  as  they  may  be  fastened  to  the 
table  in  any  position  by  flat  head 
screws  and  the  work  clamped  in  them. 
This  table  is  also  used  for  milling, 
when  the  cutter  is  rotated  in  the  sleeve 
spindle  as  described  later.  Cylindrical 
grinding  also,  to  a  limited  extent,  may 
be  performed  by  swinging  the  sleeve 
around  parallel  to  the  lathe  bed. 

Milling,  Cutter  in  Spindle  Sleeve 

A  side  elevation  of  the  attachment 
is  shown  in  Fig.  1,  where  the  device  is 
fitted  up  to  do  milling.  A  second  spin- 
dle like  that  of  Fig.  5  is  made  and 
fitted  with  bushings  reamed  out  to  half- 
inch,  Fig.  17,  and  a  half-inch  shaft. 
The  business  end  of  the  shaft  is  ma- 
chined to  take  a  drill  chuck,  lathe  chuck 
or  whatever  is  used  to  hold  the  milling 
cutters,  while  a  pulley  is  fitted  to  the 
other  end.  Of  course,  the  pulley  must 
be  taken  off  when  the  sleeve  is  to  be 
removed.  The  electric  motor  can  be 
used  here  also,  the  same  as  in  surface 
grinding,  but  the  spindle  would  rotate 
at  a  much  lower  speed.  Fig.  1  shows 
the  adaptation  to  overhead  drive. 

A  SIMPLE  DEMAGNETIZER 
By  J.  A.  Statlek. 

THE  little  demagnetizer  illustrated 
in  the  photograph  will  be  found 
very  useful  in  different  work.  It  can 
be  used  very  successfully  in  a  jewelry 


A.  C.  current  is  used  with  the  device, 
the  handle  need  not  be  turned.  Of 


repair  shop  for  the  demagnetization  of 
watches.  It  will  also  find  a  number 
of  uses  about  the  experimenter's  labo- 
ratory. 

The  connections  for  the  device  are 
sketched  in  on  the  drawings.  By  ro- 
tating the  shaft  carrying  the  reverser 
and  collector  rings,  the  polarity  is 
changed  at  each  revolution  of  the  shaft. 
The  ratio  of  the  gearing  is  such  that  the 
current  reversals  can  be  made  very 
rapid  by  turning  the  handle  slowly.  If 


The  completed  demagnetiter 

course,  magnetizing  cannot  be  done 
with  this  current.  When  the  device  is 
used  with  batteries,  a  fuse  is  merely 
inserted  in  place  of  the  lamp  seen  in 
the  photograph.  The  lamp  is  used 
when  the  device  is  employed  on  a  110 


The  gearing  of  the  demagnetiter 

volt  circuit.  A  50  C.  P.  lamp  is  em- 
ployed because  it  draws  a  heavier  cur- 
rent through  the  coil. 

The  author  has  since  made  a  ma- 
chine similar  to  that  described  above 
but  driven  with  a  spring  motor  so  that 
the  hands  are  free  to  manipulate  the 
work. 

A  TIP  ON  DRILLING 

THE  average  mechanic  who  uses  a 
handdrill  always  reverses  the  rota- 
tion of  the  drill  when  he  desires  to  take 
the  drill  out  of  the  hole  made.  This  is 
bad  practice,  as  it  not  only  helps  to 
take  the  edge  off  the  flutts  but  is  also 
liable  to  break  the  drills.  In  remov- 
ing the  drill  it  should  always  be  re- 
volved in  the  one  direction. 
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The  Langmuir  Condensation  Pump 

By  L.  A.  Hawkins 


SCIENCE  and  industry  have  pro- 
duced many  triumphant  feats 
through  the  agency  of  vacuum, 
for  in  it  there  can  be  no  loss  of 
energy  through  heat  conduc- 
tion and  matter  cannot  decom- 
pose by  oxidizing.  So  the  de- 
gree of  achievement  has  been 
in  proportion  to  the  perfection 
of  vcauum  attained.  Many 
machines  have  in  the  past  been 
devised  to  extract  as  much  air 
as  possible  from  containers. 
Suction  pumps  are  sufficient 
even  today  for  exhausting  such 
containers  as  electric  light 
bulbs,  but  for  the  higher  grade 
vacuua  such  as  those  required 
for  Coolidge  X-ray  tubes  and 
for  high  power  tubes  for  wire- 
less use,  a  mechanism  of  much 
higher  efficiency  is  required. 
Many  types  of  pump  have  been 
designed  to  pro- 
duce a  specially 
high  vacuum,  but 
the  crowning 
triumph  in  their 
construction  was 
reached  when  Dr. 
Irving  Langmuir 
devised  his  mer- 
cury vapor  mechan- 
ism since  come  to 
be  known  as  Lang- 
muir Condensation 
Pump. 

This  device  is 
not  only  the  most 
rapid  of  all  high 
vacuum  pumps, 
but  it  a  1  s  o  w  i  1 1 
produce  the  high- 
est vacuum. 

It  came  into  be- 
ing as  the  result  of 
efforts  to  get  high- 
er and  higher 
vacuum  'for  the 
purpose  of  re- 
search and  to  get 
i  t  quickly.  The 
pump,  in  spite  of 
its  remarkable  ef- 
fectiveness, is  sim- 
plicity itself  in  op- 
eration. It  has  no 
moving  mechanical 
parts.  A  stream  of 
mercury  vapor, 
produced  by  a 
small  electric 
boiler,  and  moving 
at  high  velocity, 
entraps  and  sweeps 
along  with  it  the 


air  or  gas  molecules  from  the  vessel 
undergoing  exhaustion  and  delivers 
them  to  the  rough  pump,  which  ejects 


A  Langmuir  pump  with  driving  motor  for  the  two-stage  rough 
rotary  pump 


The  Langmuir  pump  m  use:  D  is  the  rough  rotary  pump;  A  the  Langmuir  pump,  and 
F  the  vessels  being  exhausted;  B  is  a  liquid  air  trap  for  the  mercury  vapor 


them  into  the  air,  while  the  mercury 
vapor  itself  is  condensed  and  flows  back 
into  the  little  boiler. 

Like  most  new  tools  of 
science,  the  Langmuir  Con- 
densation Pump  has  found  a 
field  of  great  practical  utility. 
All  the  Coolidge  tubes,  which 
have  revolutionized  X-ray 
practice,  and  all  the  high- 
power  radio  tubes  or  pliotrons, 
as  they  are  called,  which  have 
made  long-distance  wireless 
telephony  practicablefi  are  ex- 
hausted by  this  pump. 

Its  speed  has  been  stated  in 
this  way — it  will  reduce  the 
pressure  in  a  1 -liter  vessel 
(approximately  1  quart)  from 
100  microns  (approximately 
1/10,000  atmosphere)  to 
1/100  micron  (approximately 
1/100,000,000  atmosphere)  in 
two  seconds. 

But  such  a  state- 
ment, while  it  tells 
the  whole  story  to 
a  physicist,  does 
not  mean  much  to 
a  layman,  so  sup- 
pose we  put  it  this 
way — Since  a  mil- 
lion is  about  as 
large  a  number, 
and  a  second  about 
as  short  a  time,  as 
have  a  real  mean- 
ing to  the  average 
man,  how  long 
would  it  take  to 
accomplish  the  re- 
sult above  stated, 
if,  from  the  vessel 
in  question,  we  re- 
moved a  million 
molecules  a  sec- 
ond? The  answer 
is  750-,000,000 
years. 

As  for  the  de- 
gree of  vacuum 
which  may  readily 
be  obtained  with 
the  Langmuir 
pump,  the  physic- 
ist would  say:  Bet- 
ter  than  a  ten- 
thousandth  of  mi- 
cron. This  can  be 
expressed  approxi- 
mately as  1/10,- 
000,000,000  at- 
mosphere ;  but, 
even  so,  the  state- 
ment lacks  clear- 
(Cont.  on  p.  180) 
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Surface  Combustion 

A  Special  Process  of  Burning  Hydro  Carbon  Gases  in 
Industrial  Furnaces 

By  Prof.  T.  O'Conor  Sloane 


SURFACE  combustion  is  the  term 
adopted  to  designate  a  system  of 
burning  hydrocarbon  gases,  in  in- 
dustrial furnaces,  using  just  enough  air 
to  give  an  explosive  mixture.  The  air 
and  gas  are  mingled  intimately  outside 
of  the  furnace  by  means  of  a  sort  of 
mixing-valve.  If  such  a  mixture  is 
ignited  at  a  given  point,  time  is  required 
for  the  explosion  to  be  promulgated,  the 
explosive  wave  travels  at  a  definite 


Low  pressure  mixing  valve 


speed  of  so  many  feet  per  second,  ac- 
cording to  the  proportion  of  the  con- 
stituency. If  therefore  the  velocity  of 
the  current  of  the  air  and  gas  in  a  pipe 
or  conduit  exceeds  this  rate  the  mixture 
cannot  explode  back.  As  the  explosive 
gases  rush  out  of  the  nozzle  into  the 
furnace  its  velocity  of  current  or  of  flow 
rapidly  diminishes,  and  a  few  inches 
from  its  point  of  entrance  the  velocity 
is  lowered  to  that  of  the  explosive  wave 
transmission.  At  this  point  the  mixture 
bums  instantly  in  a  very  limited  space, 
with  almost  no  flame,  but  with  intense 
heat. 

If  the  point  of  instantaneous  combus- 
tion were  to  be  determined  simply  by 
the  velocity  of  the  current  as  it  was  re- 
duced by  its  entrance  into  an  open 
furnace  it  is  evident  that  the  element  of 
uncertainty  would  be  considerable.  To 
fix  an  unchanging  place  of  combustion 
the  current  is  received  by  a  mass  of  re- 
fractory   material,    carbonundum  or 


alundum  are  two  substances  which  have 
proved  available.  The  refractory  mate- 
rial is  soon  brought  to  a  white  heat  by 
the  combustion,  and  thus  fixes  the  zone 
of  such  combustion. 

Air  is  a  mixture  of  about  four  vol- 
umes of  nitrogen  to  one  volume  of  oxy- 
gen. In  burning  hydrocarbon  fuels 
the  heat  is  produced  by  the  chemical 
combination  of  the  oxygen  of  the  air 
with  the  carbon  and  hydrogen  of  the 
fuel.  If  the  combustion  is  perfect  theo- 
retically, the  products  of  the  operation 
will  be  carbon  dioxide  and  water,  and 
if  the  theoretical  result  is  attained,  the 
highest  practical  efficiency  will  result. 

While  it  is  possible  to  combine  nitro- 
gen with  oxygen  no  such  combination 
occurs  in  ordinary  burning.  The  nitro- 
gen is  inert,  does  no  good  except  as  a 
diluent,  making  the  reaction  less  in- 
tense and  more  manageable,  but  adds 
no  heat.  After  the  combustion  it  is  still 
nitrogen,  unchanged  in  all  respects.  It 
has  been  aptly  termed  the  ashes  of  the 
air.  As  the  nitrogen  leaves  the  furnace 
it  inevitably  carries  off  some  of  the  heat, 
so  that  its  presence  impairs  the  economy 
of  the  process.  Now  suppose  that,  as 
in  ordinary  furnace  work,  there  is  a 
large  excess  of  air.  Such  air  does  no 
good  whatever,  but  does  harm,  as  it 
carries  off  a  quantity  of  heat  up  the 
chimney.  The  excess  of  oxygen  is 
nearly  as  harmful  in  impairing  the 
economy  of  the  process  as  is  the  same 
quantity  of  nitrogen,  and  with  the  ex- 
cess of  air  there  is  the  more  serious 
nitrogen  to  waste  heat  by  carrying  it 
up  the  chimney. 

The  clue  to  the  practise  of  surface 
combustion  is  the  quiet  and  regulated 
burning  of  an  explosive  mixture  of  air 
with  a  hydrocarbon  gas.  The  theory 
is  simplicity  itself;  the  practical  appli- 
cation is  now  to  be  described. 

The  cut,  Fig.  1,  shows  the  construc- 
tion of  the  low-pressure  mixing  valve. 
The  gas  in  the  pipes  is  maintained  at 
a  pressure  of  from  2  to  6  inches  of 
water.  The  air  is  supplied  from  %  to 
4  lbs.  per  square  inch;  this  is  over  ten 
times  the  gas  pressure.  The  air  and 
gas  inlets  are  named  in  the  cut.  As  the 
air  rushes  in  through  A,  it  produces  a 
slight  vacuum  around  the  mouth  of  the 
nozzle,  C,  so  as  to  draw  the  gas  in  with 
its  own  current.  The  two  mix  rapidly 
as  they  pass  through  B  and  G ;  the  pres- 
sure of  the  gas  is  kept  constant  by  a 
governor,  D,  and  the  amount  passing 
the  nozzle  is  regulated  by  the  valve,  F. 
There  is  a  valve  to  regulate  the  flow 
of  air:  this  is  not  shown.  The  mixture 


thus  produced  is  carried  through  pipes 
connected  to  G,  to  the  furnace.  As  the 
gas  pressure  and  air  pressure  are  con- 
stant once  the  setting  of  the  valves  is 
effected  so  as  to  produce  the  explosive 
mixture  all  goes  on  indefinitely  without 
further  attention,  except  for  watching 
the  minor  adjustments. 

It  is  seen  that  the  low  pressure  sys- 
tem needs  two  pipe  lines — one  for  air 
and  one  for  . gas;  the  air  at  the  higher 
pressure  does  the  inspirating.  In  the 
high-pressure  system  the  air  is  taken  in 
at  atmospheric  pressure;  the  gas,  at  a 
pressure  of  10  to  25  lbs.  per  square 
inch,  issuing  from  a  small  jet  enters 
the  open  end  of  an  outlet  tube,  draws  in 
air  from  the  atmosphere,  and  the  mix- 
ture is  thus  formed.  Only  one  line 
of  pipe,  that  for  the  gas,  is  used. 

The  cut,  Fig.  2,  shows  the  gas  inlet 
at  the  top;  at  C  is  the  jet,  above  which 
is  the  screen,  B,  to  remove  any  dust 
from  the  gas.    At  D  is  the  adjutage, 


Fig.  2.   High  pressure  mixing  valve 

coaxial  with  the  gas  jet.  The  small 
high-pressure  stream  of  gas  draws  with 
it  through  the  opening,  D,  a  quantity 
of  air,  which  enters  directly  from  the 
atmosphere  through  the  opening,  E,  ad- 
justed as  to  area  by  the  shutter,  H,  by 
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setting  this  shutter  more  or  less  open, 
the  proportion  of  air  to  gas  is  regulated. 
The  handle  of  the  gas-cock  is  connected 
by  a  link,  I,  with  the  air-shutter.  When 
the  gas  is  shut  off,  the  shutter  is  closed 
with  the  cock.  This  is  necessary  be- 
cause there  is  always  maintained  in  the 
furnace  a  slight  pressure  above  that  of 
the  atmosphere,  and  closing  the  air- 
shotter^  prevents  back-draught.  The 


in  them  exceeds  that  of  the  atmosphere. 
No  air  enters  except  that  which  comes 
in  mixed  with  the  fuel  gas.  The  an- 
alysis of  the  escaping  gases  shows  per- 
fect combustion  as  far  as  the  burning 
of  the  gas  is  concerned,  and  the  ab- 
sence of  free  oxygen  indicates  the  ab- 
sence of  any  excess  of  air.  These  are 
the  two  conditions  ensuring  economical 
operation. 


ing  on  thirteen-inch  shells  is  next 
shown.  This  is  different  from  the  pre- 
ceding ones.  There  are  no  heaps  of 
refractory  material  and  the  burners  are 
horizontal.  The  mixture  enters  some- 
what tangentially  against  the  walls  of 
the  furnace.  High-  and  low-level 
burners  are  used  to  secure  an  even  dis- 
tribution of  heat 

There  are  other  types  of  burners,  but 


Fig.  3.    Semi-muffle  type  furnace  utilizing  surface  com- 
bustion principle 


Fig.  4.  Furnace  in  which  charge  is  run  in  on  a  car 


mixture  passes  into  the  conduits  to  the 
furnace  through  the  pipe,  C. 

The  burners  are  generally  of  what  is 
called  the  impact  type.  After  various 
trials  of  material,  cast-iron  was  selected 
for  their  construction.  Their  contour 
is  seen  in  the  cuts  of  furnaces.  It  is 
an  object  to  keep  them  as  cool  as  pos- 
sible. Accordingly  outside  of  the  fur- 
nace each  burner  is  provided  with  cool- 
ing fins,  of  disc-shape,  shown  in  the 


In  one  of  the  cuts,  Fig.  3,  is  shown 
a  furnace  of  semi-muffle  type.  The 
oblique  lines  indicate  the  radiation  and 
reflection  of  the  heat  from  the  intensely 
heated  refractory  material.  The  prin- 
cipal heating  effect  is  attributed  to 
radiation,  rather  than  to  convection  in 
this  type  of  furnace. 
•  The  next  cut,  Fig.  4,  shows  a  fur- 
nace in  which  the  charge  is  run  in  upon 
a  car.   The  floor  of  the  car  is  a  little 


those  shown  are  the  ones  most  largely 
in  use.  In  one  type  of  burner,  of  the 
utmost  interest  from  the  scientific 
standpoint,  the  mixture  was  passed 
through  a  diphragm  of  porous  material, 
such  as  fire-clay.  It  burned  on  the 
surface  of  the  diaphragm,  with  intense 
and  localized  heat.  There  was  abso- 
lutely no  flame  visible,  and  the  heat 
was  confined  to  the  thin"  outer  layers  of 
the  plate  of  refractory  material. 


Burners 


CLPyrometers  t$wzv\ 


TURNING  COPPER 

THOSE  who  have  had  to  turn  cop- 
per in  the  lathe  have  generally 
wished  that  they  had  let  someone  else 
do  the  work  and  that  they  stood  by  and 
jeered  when  it  was  being  performed,  or 
else  criticised  it  after  it  was  done.  Soap 
and  water  do  not  help;  turpentine  or 
kerosene  is  a  delusion  and  a  snare;  but 
milk  does  the  trick  with  neatness  and 
dispatch. 


Under  existing  conditions  it  is  calculated 
that  there  is  room  on  the  earth  for  only 
twelve  first-class  wireless  stations.  But  by 
directional  methods,  varying  wave  lengths 
and  such  features  of  operation  it  is  thought 
that  eventually  there  may  be  room  for  17S 
times  as  many.  The  trans-Atlantic  wave 
lengths  are  40,000  and  80,000  feet. 


Fig.  5.  Annealing  furnace  for  large  objects 


cuts ;  the  air  circulating  around  and  be- 
tween them  keeps  the  burners  from 
over-heating. 

In  front  and  below  each  burner  is  a 
pile  of  refractory  material,  to  localize 
the  locus  of  combustion.  The  furnaces 
are  so  arranged  that  the  pressure  with- 


longer  than  the  furnace  so  that,  a  few 
inches  at  both  ends  project,  like  shelves, 
at  each  end.  The  vertical  doors  of  the 
furnace  rest  upon  these  shelves.  To 
right  and  left  of  the  car  and  underneath 
it  are  sand-seals  to  exclude  air. 

An  annealing  furnace,  Fig.  5,  work- 


Electric  heating  furnaces  for  work  on  guns 
are  being  constructed  for  France.  The 
largest  are  90  feet  deep.  They  are  built 
in  sections,  so  that  they  can  do  different 
work.  For  shrinking  on  a  breech  lock  37 
kilowatts,  and  for  the  longest  pieces  1,000 
kilowatts  are  used.  The  chamber  is  seven 
feet  in  diameter.  The  temperature  control 
is  automatic.  For  shells  a  special  furnace 
is  made  in  which  graduated  temperature 
can  be  applied  so  as  to  produce  a  shell  with 
a  different  temper  for  the  nose  than  for  the 
body.  It  can  cover  a  range  of  300°  F.  in 
the  length  of  a  projectile. 
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Manual  Arts  and  Crafts 

Projects  in  W ood  and  Metal  Work  for  the  School,  Home  or  Shop 


NOVELTY    SEWING  BASKET 
AND  SMOKING  SET 
PEDESTAL 

PROJECT  No.  1  graphically  de- 
picts a  very  easily  made,  yet  de- 
cidedly convenient,  Sewing  Basket 
that  any  one  ever  sews  will  appreciate 
more  and  more  each  time  they  use  it. 
A  few  slight  changes  as  described  later 
will  produce  a  wonderfully  convenient 
Smoking  Stand.  It  is  designed  par- 
ticularly for  the  beginner  and  may  be 
made  of  any  convenient  and  easily  pro- 
cured wood  such  as  ash,  oak,  mahogany, 
walnut,  cherry,  hard  pine,  chestnut,  red 
wood,  white  wood,  white  pine,  cypress 
or  spruce,  and  if  stained  carefully  will 
make  an  ornamental  as  well  as  useful 
article  of  funiture. 

The  tools  actually  required  for  this 
project  are:  1  Plane  (Smoothing  plane 
preferred),  Block  or  Jack  will  answer; 
1  Saw — Fine  tooth  Cross  Cut  preferred; 
1  Screw  Driver  or  Hammer  and  nails 
instead  of  screws;  1  Pencil;  1  Ruler;  1 
Brace  and  Bits  or  Holes  may  be  burnt 
with  red  hot  irons;  1  Try  Square  or  a 
Tee  Square. 


The  central  post,  Fig.  A  and  the 
base,  Fig.  E-F,  may  be  made  of  one  and 
one-half  inch  to  two  inch  sq.  stock, 
the  shelves  of  boards  yk"  to  1"  thick. 
A  basket  of  proportionate  size  with  or 
without  a  handle,  Fig.  G,  will  suffice 
for  the  Sewing  Basket  or  may  be  sub- 
stituted for  by  a  suitable  ash  tray  which 
will  make  the  "Smoking  Stand". 

The  first  step  is  the  careful  selection 
of  the  lumber.  It  should  be  thorough- 
ly dry,  free  from  knots,  cross  grain, 
weather  of  kilm  checks  (which  appear 
as  slight  cracks  running  with  the  grain 
and  are  found  usually  in  the  ends  of 
the  board).  Frequently  the  boards  are 
found  badly  warped  across  their  width 
and  sometimes  sprung  lengthwise  due  to 
being  poorly  stacked  when  drying. 
These  should  be  avoided  if  possible. 
These  defects  are  often  not  noticed  by 
the  amateur  until  assembling.  They 
are  very  annoying  and  detract  from  the 
appearance  of  the  article  and  more  often 
it  is  found  necessary  to  replace  them  at 
additional  expense  and  trouble.  If 
care  is  taken  in  the  proper  selection  and 
if  the  parts  are  stood  on  edge  while 


waiting  for  operations,  no  difficulty  will 
be  met  with. 

It  is  strongly  recommended,  especially 
for  the  novice,  that  they  work  as  closely 
to  the  dimensions  as  possible,  especial- 
ly where  the  parts  fit  together  as  a 
slight  deviation  may  affect  the  other 
finished  pieces.  However,  if  allow- 
ances are  made  in  all  the  adjacent  parts, 
the  dimensions  may  be  altered  to  suit 
the  available  material. 

The  first  step  in  construction  is  to 
lay  out  the  length  of  the  post  accu- 
rately, as  in  Fig.  A,  squaring  the  lines 
on  all  four  sides  of  the  post.  Saw  off 
squarely  to  the  overall  length.  Next 
lay  out  .the  1"  pins  on  both  ends.  From 
experience  gained  in  teaching  elemen- 
tary school  boys  from  the  4th  year  to 
8th  year  inclusive  (ten  to  sixteen  years 
of  age)  I  found  that  better  results  were 
obtained  by  using  a  twenty-five  cent 
piece  as  a  template  to  draw  a  circle  on 
end  grain  in  lieu  of  the  compass,  which 
has  a  tendency  to  follow  the  grain.  It 
is  easily  centered,  by  sighting  the  mar- 
gin on  the  four  sides.  Now  plane  the 
taper,  using  the  top  pin  as  a  guide 
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maintaining  the  relation  of  the  sides 
square  to  one  another.  Of  course  it  is 
optional  to  taper  the  post  to  a  1"  or  1 J^" 
square.  If  the  pins  are  dressed  to  a  1" 
square,  then  sawed  across  the  corners 
and  pared  down  to  an  approximate 
octagon,  then  these  corners  dressed 
down  to  the  1"  circle,  a  slight  rub  of  a 
flat  file  or  the  corners  scraped  off  with 
glass  will  produce  a  fairly  rounded 
doweL  By  using  a  1"  hole  bored  in  a 
spare  piece  of  wood  as  a  template,  the 
dowels  may  be  carefully  and  gently  ro- 
tated to  a  very  satisfactory  fit. 

Stop  chamfers,  Figures  A,  E  and  F 
are  easily  made  if  care  is  taken  to 
equally  thumb  gauge  pencil  lines  on 


The  pieces  shown  at  Figures  £  and  F 
are  made  of  the  same  size  material  as 
the  post  and  are  the  next  to  be  pro- 
duced. Lay  out  2 — 10  inch  lengths, 
square  the  lines  on  all  four  sides.  Saw 
close  to  but  leave  the  lines;  if  carefully 
sawed  as  directed  it  will  save  the  trou- 
ble of  block  planing.  After  the  pieces 
are  all  fashioned  ready  for  assembling, 
a  piece  of  No.  2  sand  paper  will  remove 
all  saw  marks.  Lay  out  the  shape  as 
shown  with  center  lines,  lengthwise  with 
2  opposite  sides  and  crosswise  on  all 
four  faces.  This  should  be  very  care- 
fully done  with  a  try  square.  The  cen- 
ter line  lengthwise  is  the  depth  of  the 
cut  for  the  half  lap  joint  shown  at 


end  J4"  deep,  then  chiseling  a  taper- 
ing cut  from  the  center  to  this  kerf.  The 
principal  reason  for  cutting  this  taper- 
ing recess  is  that  it  often  requires  skill- 
ful manipulation  to  avoid  slivering 
when  cutting  in  confined  limits  and 
when  paring  diagonally  to  the  fibers  of 
the  grain  this  difficulty  is  avoided. 

It  is  now  time  to  decide  whether  it 
shall  be  a  Sewing  Table  or  Smoking 
Stand.  If  the  former,  proceed  as  per 
drawing.  If  the  Smoking  Stand  be  de- 
sired, make  both  shelves  approximately 
7  in.  The  top  shelf  has  only  one  1  inch 
hole  to  about  2/3  of  its  thickness,  with 
a  smaller  hole  to  admit  the  2"  to  3" 
No.  10  to  No.  14  flat  head  woodscrew 
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both  sides  of  each  comer.  Proceed  very 
slowly,  using  a  chisel  or  knife,  taking  a 
little  off  at  each  time.  The  mistake 
that  the  inexperienced  usually  make  is 
to  slice  off  too  much  at  the  first  cut  and 
where  the  wood  is  curly  or  cross 
grained  a  bad  tear  results. 

Through  chamfers,  Figures  B  and  C 
are  always  planed  with  a  slicing  cut, 
holding  the  plane  at  an  angle,  especially 
across  the  grain.  One  must  be  con- 
stantly on  the  watch  for  cross  or  curly 
grain  also  when  planing  the  comers 
of  diagonal  cuts  (corner  cuts  of  poly- 
gons) to  cut  with  the  grain,  otherwise 
the  comers  will  split  off.  The  grain  of 
the  wood  may  be  compared  to  the  hair 
on  one's  head,  the  shape  or  angle  of  the 
piece  will  not  present  any  difficulty  if 
the  cuts  are  always  made  with  the  grain. 


X  Fig.  D  and  at  Y  Fig.  E,  the  cross 
hatched  section  must  be  removed  so  that 
the  components  D  and  R  fit  snugly  in 
the*form  of  a  cross.  If  repeatedly  tested 
before  cutting  and  during  the  process  of 
cutting  out,  it  will  safely  guide  even  the 
beginner  to  a  satisfactory  fit.  If  this 
cross  half  lap  joint  is  made  before  the 
contour  is  shaped  it  will  avoid  any  pos- 
sibility of  the  mistake  of  having  the 
bevel  ends  upside  down.  The  1  inch 
hole  is  then  bored  or  burnt  through 
Fig.  D  only.  The  piece  shown  at  Fig.  E 
or  the  lower  part  has  a  small  hole  just 
large  enough  to  admit  the  wood  screw 
used  to  clamp  both  members  of  the  base 
Figs.  E  and  D  to  the  post  Fig.  A  when 
finally  assembled. 

The  recessed  clearance  is  made  by 
first  cutting  a  saw  kerf  1J4"  from  each 
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that  clamps  the  basket  or  ash  tray  to 
the  post.  The  lower  shelf  for  the  Sew- 
ing Basket  is  laid  out  as  in  Fig.  C  8 — 
J4"  x  dowel  pins  are  glued  in  the 
%"  holes.  These  are  used  to  hold  the 
spools  of  thread.  The  inner  set  of  %" 
holes  are  bored  through  the  shelf  to  hold 
the  scissors,  thimble,  darning  ball,  etc. 

When  boring  a  hole  through  any 
wood  it  is  necessary  to  protect  the 
under-surface  from  splitting.  This  i? 
accomplished  in  several  ways;  the  pref- 
erable method  is  to  bore  from  the  top 
down  until  the  worm  or  point  of  the  bit 
protrudes  through  the  under  side,  then 
using  this  tiny  hole  as  a  center,  bore 
from  the  opposite  side. 

The  most  elementary  way  to  produce 
a  hexagon  is  to  lay  out  a  square,  then 
lay  off  the  comers  as  shown.   The  first 


Google 


Everyday  Engineering  Magazine  for  May 


step  in  all  wood  work  is  to  establish  a 
working  edge,  i.  «.,  plane  the  edge 
smooth,  straight  and  square  with  the 
face  side.  Second  step,  mark  out  a 
square  end  with  the  side  of  a  try  square 
held  tightly  to  the  working  edge,  then 
square  this  line  on  the  other  three  faces. 
(This  method  is  excellent  practice  for 
the  amateur,  as  it  enables  him  to  watch 
the  saw  cut  very  closely  and  it  surely 
repays  in  the  results  for  the  additional 
time  so  spent. 

Now  lay  out  the  rest  of  the  octagon. 
There  are  many  ways  to  do  this,  but  the 
simplest  one  is  to  follow  the  drawing. 
Another  way  is  to  inscribe  a  circle  tan- 
gent to  the  square,  then  use  a  45  degree 
angle  and  project  the  other  4  sides  tan- 
gent to  the  circle. 

Next  inscribe  a  6"  and  a  4"  circle 
from  the  center  of  the  hexagon.  Con- 
nect the  comers  with  lines  passing 
through. the  center  at  the  intersection 
with  the  6"  circle  bore  8  holes  until 
the  point  of  the  bit  just  protrudes 
through  the  under  side.  Then  halfway 
between  the  holes  bore  the 
holes  as  stated  above.  When  boring  be 
sure  all  holes  are  perpendicular  so  that 
all  the  parts  affected  look  "plumb". 

The  hole  through  the  lower  shelf  to 
fit  over  the  post  is  surely  a  test  for  a 
beginner.  However,  if  you  will  follow 
these  directions  carefully  you  are  as- 
sured of  success.  First  bore  or  bum  a 
hole  a  trifle  less  than  the  diameter  of 
the  post  at  the  location  of  the  shelf,  then 
file  or  chisel  the  hole  to  a  square  and 
constantly  test  it  by  placing  it  on  the 
post.  Be  sure  to  maintain  all  shelves 
level  or  truly  horizontal  when  fitting 
and  assembling. 

For  the  Smoking  Stand  the  only 
changes  required  are  the  size  of  the  top 
shelf,  which  is  the  same  size  as  the 
lower  shelf ;  also  omit  the  outside  circle 
of  holes  and  dowels  in  the  lower  shelf. 

Now  assemble  the  project.  Always 
sandpaper  carefully  with  the  grain 
where  possible,  using  Nos.  lyi  to  2, 
followed  with  No.  1,  then  y2.  Precau- 
tions must  be  taken  not  to  mar  the  sharp 
corners,  as  these  are  the  signs  of  good 
workmanship.  Stain  the  completed  arti- 
cle the  desired  color.  This  may  be  pur- 
chased in  many  shades.  The  directions 
with  the  stain  will  clearly  explain  the 
method  particularly  recommended  for 
that  stain. 

A  satisfactory  stain  may  be  made  by 
thinning  out  green  or  brown  paint  or 
burnt  umber  with  turpentine,  applying 
it  with  a  brush  or  cloth.  Let  this  dry 
from  6  to  24  hours,  then  apply  prepared 
polishing  wax  or,  instead  of  the  wax,  a 
coat  of  shellac  (orange  preferred), 
which  will  dry  in  a  few  hours,  then  rub 
down  with  fine  sandpaper,  No.  0  or  00. 
Another  coat  of  shellac  or  thin  vamish 
will  complete  the  finishing  process.  If 
a  finer  finishing  surface  is  desired  read 
the  process  described  for  advanced 
projects  to  come  later. 


PROJECT  NO.  2— COMBINATION 
BOOK  CASE  OR  WARDROBE,  SEC 
RETARY,  WALL  CABINET 

WHILE  this  combination  is  de- 
signed especially  for  the  ad- 
vanced student  and  wood 
worker,  there  is  nothing  in  the  construc- 
tion or  execution  that  should  deter  the 
ambitious  handy  man  or  boy  from  suc- 
cessfully and  satisfactorily  completing 
it.  There  are  no  useless  or  complicated 
joints.  Every  joint  is  practically  a 
square  cut  butt  joint.  The  rails  are 
fastened  to  the  stiles  by  )£"  dowel  pins 
in  all  the  doors.  All  cuts  may  be  made 
with  a  fine  tooth  cross  cut  saw  (even 
the  rip  saw  may  be  omitted),  followed 
by  a  slight  paring  with  the  chisel.  Any- 
one who  will  lay  out  the  work  accu- 
rately, make  all  cuts  squarely,  leaving 
the  guide  lines  until  completed,  may  be 
absolutely  assured  of  success. 

The  only  tools  necessary  are:  One 
ruler  and  pencil,  1  try  square,  1  cross 
cut  saw  and  ripsaw  if  convenient,  1 
smoothing  plane  and  jack  plane  if  con- 
venient, 1  brace,  l^j"  twist  bit  and  1 
screw  driver  bit,  1  hammer,  1  1"  or 
V/2"  chisel. 

The  following  precautions  if  observed 
faithfully  will  avoid  the  disappointing 
mistakes  so  liable  to  creep  in  amateur 
work: 

1 — Careful  selection  of  all  materials. 
2 — Careful  handling  of  materials.  3 — 
Faithfulness  to  details.  4 — No  change 
in  dimensions  without  carefully  study- 
ing the  adjacent  components.  5 — Es- 
tablishing the  true  working  edges  before 
laying  Out,  i.e.,  straight,  lengthwise, 
square,  crosswise,  and  smooth.  6 — Ac- 
curate layouts.  7 — Work  close  to,  but 
leave  the  guide  lines  until  assembled. 
8 — When  assembling  avoid  all  bruis- 
ing by  the  hammer,  the  clamps,  or  by 
any  foreign  material  on  the  floor  or 
bench.  An  excellent  shop  rule  is  to 
clear  the  bench  of  all  nails,  blocks,  etc., 
before  operations.  A  nail  or  screw  that 
is  left  accidently  lying  on  the  bench  may 
cause  a  very  ugly  scar  in  an  otherwise 
beautifully  grained  surface  in  a  most 
conspicuous  place.  9 — Sandpaper  al- 
ways with  the  grain  wherever  possible, 
as  the  sandpaper  invariably  leaves 
scratches,  but  if  they  run  parallel  to  the 
grain  are  not  noticed.  10 — Stain  and 
paint  always  with  the  grain  so  that  the 
brush  strokes  will  blend  with  the  grain. 

The  Bill  of  Materials  practically  tells 
the  complete  story.  Outside  of  a  few 
suggestions  no  further  instructions  are 
needed.  A  drawing  usually  to  scale, 
but  sometimes  only  a  sketch  with  over- 
all dimensions  is  given  to  a  cabinet- 
maker or  carpenter  to  build  the  project 
accordingly.  If  the  components  are 
fashioned  and  assembled  in  the  order 
listed  and  temporarily  nailed,  t.  e.,  the 
nails  are  not  driven  in  completely,  but 
allowance  made  for  the  claw  of  the 
hammer  to  fit  under  the  nail  head  to 
withdraw  it  if  desired,  surely  one  should 
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be  sufficiently  experienced  to  proceed 
without  further  assistance. 

The  first  assembly  is  made  by  nail- 
ing the  sides  A  and  A'  to  M  and  F.  1 , 
then  A-l  to  H  and  G,  shown  in  the  side 
view,  then  the  top  shelf  C  to  A — Al  and 
B,  then  the  back  E  to  the  top  shelf  and 
to  F.  8  and  H  and  G.  The  sides  A  and 
B  are  rabbitted  Yi  of  their  thickness  to 
accommodate  the  }i"  back.  The  side 
A'  is  made  14  inches  minus  the  thick- 
ness of  the  back,  approximately 
The  top  shelf  C  is  also  rabbitted  or  cut 
out  to  allow  the  back  to  fit  flush.  The 
shelves  marked  J  are  nailed  in  position 
or  may  be  adjustable.  The  pigeon  hole 
rack  is  amply  strong  if  made  only  of 
butt  joints;  it  is  built  up  as  a  unit,  then 
screwed  in  position.  The  secret  of  nail- 
ing permanently  is  to  lock  the  nails  by 
slanting  each  nail  alternately.  This 
acts  as  a  dove  tail  and  they  will  hold 
more  than  the  wood.  Especially  is  this 
necessary  in  the  end  grain. 

The  slides  for  the  drawers  should  be 
made  of  hard  wood  and  screwed  in  po- 
sition. The  cleats  or  supporting  run- 
ners for  the  stool  may  be  made  of  the 
same  material  as  the  cabinet.  They 
should  be  screwed  in  position  to  hold 
the  stool  about  inch  above  the  floor. 
The  door  stiles  and  rails  K-L-M-N-O 
should  be  rabbitted  for  the  glass,  which 
is  held  in  place  by  narrow  strips 
.bradded  in. 

The  small  drawer  Fig.  U  may  be  just 
butt  joints,  the  bottom  bradded  to  the 
sides  and  back.  Observe  very  carefully 
that  each  part  butts  to  its  adjacent  com- 
ponent. 

You  will  note  the  drawer  fronts  are 
one  piece,  the  bottom  butting  against  the 
back  so  that  the  joint  is  not  visible  from 
the  front. 

The  large  drawer  is  similarly  con- 
structed. It  is  advisable,  however,  to 
rabbit  the  sides  into  the  front  }£  of  an 
inch,  also  the  back  into  the  sides.  The 
bottom  may  be  dadoed  into  the  front  or 
a  butt  joint  with  a  cleat  fastened  to  the 
front  would  suffice. 

Another  very  elementary  way,  yet 
efficient  one,  is  to  make  up  these 
drawers  as  a  tray,  with  the  front  a  sepa- 
rate piece  glued  or  screwed  on  from  in- 
side the  drawer.  The  front  can  then 
project  J4"  as  a  margin  on  the  four 
sides.  This  makes  a  neat  and  a  posi- 
tive stop  for  the  drawer.  The  main 
thing  is  to  have  two  slides  either  under 
the  bottom  edge  of  the  large  drawer  or 
two  rabbitted  grooves  as  shown  for  the 
hard  wood  slides  to  work  very  freely  in. 
If  these  are  well  paraffined,  they  will 
slide  very  smoothly. 

The  stool  is  very  simple  and  requires 
no  further  description.  Follow  the  de- 
sign as  you  choose.  There  is  surely 
great  room  for  elaboration ;  simply  keep 
the  overall  dimension  near  the  size.  The 
sand  papering  and  wood  finishing  is 
practically  the  same  as  the  No.  1 
project  and  offers  no  difficulties. 
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SECURITY  OF  AIRPLANES  IN 
FLYING  OVER  THE  SEA 

THIS  article  deals  with  the  provi- 
sion of  collapsible  floats  which  can 
be  instantaneously  filled  with  com- 
pressed air  at  the  desired  moment.  The . 
idea  is  due  to  Colonel  Busteed,  and  has 
been  developed  both' by  him  at  Grain, 
and  by  Lieutenant  Bonnet-Labranche  in 
France.  The  air  floats  have  been  filled 
on  some  hundreds  of  British  and  French 
airplanes  patrolling  the  North  Sea,  the 
Channel  and  the  Mediterranean,  and 
many  aviators  owe  their  lives  to  them. 


dition  a  hydrovane  is  fitted  in  front  of 
the  chassis  to  prevent  too  great  a  shock 
to  the  inflated  floats  on  alighting.  A 
machine  weighing  1,000  kg.  requires 
floats  of  an  aggregate  volume  of  2,000 
litres. 

NOTES  ON  PARACHUTES 

FOR  many  years  one  of  the  thrills 
at  a  country  fair  was  a  balloon 
ascension  and  the  jump  of  the  in- 
trepid aeronaut  from  a  great  height 
with  a  parachute.  During  the  war, 
aerial  observers,  both  allied  and  enemy, 
made  their  escape  from  observation  bal- 


Airplane  provided  with  air  filled  floats  to  permit  landing  on  water 


Airplanes  fitted  with  these  floats  have 
been  largely  employed  on  airplane  car- 
rier ships  in  place  of  seaplanes,  which 
are,  of  course,  much  less  efficient. 

Two  or  more  floats  of  rubberized  fab- 
ric are  rolled  up  and  stowed  under  the 
wings  or  under  the  fuselage,  and  these 
can  be  filled  by  means  of  a  compressed 
air  outfit  in  30  sees.  The  number  of 
bottles  of  compressed  air  required  is  re- 
duced considerably  by  the  addition  of 
an  injector  with  three  concentric  cones, 
inserted  in  the  pipe  leading  from  the 
compressed  air  bottle  or  bottles  to  the 
float  bags.  A  jet  of  the  compressed  air 
issues  from  a  fine  nozzle,  whose  walls 
are  divergent  toward  the  orifice,  and 
by  its  expansion  draws  a  large  quantity 
of  the  external  air  through  the  triple 
opening  between  the  three  cones. 

Several  reservoirs  of  air  in  rubber 
bags  are  symmetrically  arranged  in  the 
fuselage  framework,  and  connected  by 
tubing  provided  with  taps  by  which  the 
pilot  can  partially  deflate  them  at  alti- 
tudes. A  hand-pump  allows  loss  of  air 
pressure  due  to  leaks  during  long  flights 
to  be  made  up.  The  wheels  of  the 
chassis  may  in  some  cases  l>e  d-opped 
off  before  alighting  on  the  sea.    In  ad- 


loons  when  these  were  set  afire  or  shot 
down  by  this  means.  Dirigible  airships 
have  parachutes  as  life  preservers  much 
as  ocean  liners  carry  life  boats  and 
rafts.  Parachutes  are  easily  launched 
from  either  free,  captive  or  dirigible 
balloons,  but  the  problem  is  u  more  dif- 
ficult one  when  they  are  used  as  a  life- 
saving  auxiliary  to  airplanes. 

In  the  early  days  some  inventors  fig- 
ured out  schemes  of  having  a  parachute 
large  enough  to  sustain  the  weight  of 
the  entire  airplane,  but  if  this  was  diffi- 
cult of  practical  achievement  in  the 
days  when  airplanes  weighed  but  650 
to  700  pounds,  it  surely  cannot  be  very 
easily  accomplished  in  these  days  with 
aircraft  weighing  from  2,000  pounds 
to  several  tons.  To  check  the  fall  of  an 
airplane  of  modern  design  would  re- 
quire a  spread  of  fabric  about  8,800 
square  feet  in  area.  The  inventors, 
therefore,  have  confined  their  efforts  to 
the  design  of  parachutes  suitable  for  the 
individual  and  even  at  that,  it  takes  a 
good-sized  parachute  to  keep  an  average 
man  from  falling  too  fast. 

An  empirical  figure  is  4  square  feet 
area  per  pound  supported  so  as  to  ob- 
tain a  safe  rate  of  fall.    This  is  esti- 


mated to  be  about  10  feet  per  second. 
As  a  parachute  would  require  about  3.S 
minutes  to  fall  2,000  feet  and  about  10 
minutes  to  drop  6,000  feet  in  still  air, 
the  latter  figure  is  the  usual  height  con- 
sidered safe  for  normal  flying.  Recent 
tests  have  demonstrated  that  parachutes 
of  latest  pattern  will  open  and  check 
the  fall  of  the  pilot  from  heights  rang- 
ing from  200  to  500  feet  The  greater 
the  area  of  canvas  available  for  sup- 
porting a  given  weight,  the  slower  the 
rate  of  fall.  An  area  of  5  sq.  feet  per 
pound  will  allow  a  drop  of  about  8 
feet  per  second — while  allowing  3  sq. 
ft.  per  pound,  will  result  in  a  drop  of 
nearly  14  feet  per  second. 

The  important  points  to  secure  in 
parachute  design  are  to  have  as  rapid 
opening  as  can  be  obtained,  this  to  be 
absolutely  automatic  and  have  a  means 
of  suspending  the  individual  using  it 
so  there  will  be  as  little  shock  as  pos- 
sible when  the  parachute  does  open  and 
checks  the  fall.  The  pilot  of  an  air- 
plane catching  fire,  for  instance,  must 


How  parachute  opens  and  falls 

be  able  to  make  a  quick  getaway,  there- 
fore the  "Parachute  pack"  in  which  the 
aviator  carries  the  entire  safety  appar- 
atus canvas  attached  by  straps  and  belt 
to  his  back,  is  favored  by  some  author- 
ities. A  modern  parachute  will  open 
in  a  distance  ranging  from  50  to  100 
feet.  Special  efforts  are  made  in  the 
design  to  avoid  tangling  the  supporting 
cables  and  to  secure  positive  opening  by 
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having  some  air  in  the  chute,  as  a  par- 
tial vacuum  would  cause  the  folds  of 
cloth  to  stick  together. 

In  descending  a  parachute  goes 
through  three  phases.  During  the  first, 
as  it  is  still  folded  it  does  not  support 
the  aviator,  who  falls  very  fast,  at  the 
beginning  of  the  second  phase  the  can- 
vas spreads  and  checks  the  speed  of  the 
fall;  in  the  third  phase,  the  device  bal- 
ances itself  and  continues  to  approach 
the  ground  at  the  reduced  speed  of  10 
to  15  feet  per  second,  depending  on  the 
weight  supported. 


AIRCRAFT  INCIDENCE  METER 

THE  construction  of  an  aircraft  in- 
cidence meter  is  described  in  the 
Franklin  Journal  by  A.  D.  Zahm,  Ph. 
D.,  of  the  Navy  Department,  Bureau  of 
Construction  and  Repair. 

To  enable  the  air  pilot  to  read  at  a 
glance  the  direction  of  flow  of  the  air 
past  his  airship  or  airplane,  a  balanced 
weather-vane,  indicating  promptly  small 
changes  of  incidence,  has  been  devel- 
oped and  tried  under  regular  working 
conditions.  The  scale  drawings  and 
test  of  the  device  herein  described  were 


Aircraft  incidence  meter  experimented  with  by  U. 
Department 


In  the  second  period  the  aviator  is 
subject  to  a  very  considerable  amount 
of  strain,  because  of  the  sudden  "brak- 
ing" produced  by  the  spreading  of  the 
canvas.  To  prevent  this  from  being 
dangerous  the  aforesaid  strain  is  dis- 
tributed over  the  entire  body  of  the 
aviator  by  a  system  of  wide  webbing 
straps  and  belts.  The  parachute  is  also 
provided  with  a  rubber  shock  absorber 
which  seems  to  be  quite  effective. 

The  lateral  movement  of  the  para- 
chute is  at  first  equal  in  speed  to  that 
of  the  aircraft  from  which  it  was 
launched  and  becomes  gradually  less  un- 
til it  entirely  disappears,  provided  there 
is  no  wind.  Strong  gusts  of  wind,  how- 
ever, cause  landing  to  be  comparatively 
dangerous,  since  the  parachute  retains 
the  horizontal  speed  of  the  wind,  and 
for  this  reason  it  is  important  for  the 
aviator  to  be  able  to  free  himself  from 
the  apparatus  as  soon  as  he  reaches  the 
ground,  since  otherwise  he  may  be 
dragged  into  various  obstructions  with 
considerable  force  and  injured  to  a 
greater  or  lesser  extent. 


A  new  German  optical  glass  is  colorless, 
yet  cuts  off  the  ultra-violet  rays;  it  can  be 
used  for  goggles  instead  of  the  usual  colored 
glass.  It  is  said  that  the  rare  earths,  such 
as  thoria  are  the  characteristic  constituent. 


made  respectively  by  L.  H.  Crook  and 
S.  S.  Rathbun,  members  of  the  aero- 
nautics staff  at  the  Washington  Navy 
Yard. 

Model. — Figs.  1  and  2  give  the  gen- 
eral appearance  and  dimensions  of  this 
instrument.  It  consists  of  a  two-blade 
weather-vane  supported  from  a  hori- 
zontal pivot  at  the  end  of  a  bracket  arm 
protruding  forward  from  an  airplane 
strut  and  adjustable  in  pitch  by  means 
of  a  clamping  nut  at  its  base.  The 
vane  has  a  forward  counter-weight  to 
insure  static  balance  and  a  pointer  play- 
ing on  a  graduated  arc  of  14  in.  radius, 
indicating  even  degrees  and  readable  to 
fractions  of  a  degree  from  the  pilot's 
seat.  .  The  blades  have  the  sectional 
shape  of  an  Eiffel  Wing  No.  5,  which  at 
zero  incidence  possesses  very  slight 
drag  and  a  large  increase  of  lift  with 
slight  increase  of  incidence. 

Test  in  Flight. — The  instrument 
was  finally  mounted  midway  between 
planes  on  the  nearest  right-hand  strut 
of  Flying  Boat  HS-2  No.  1840,  and 
carried  through  very  still  air  at  three 
different  fixed  speeds.  The  following 
table  indicates  its  behavior  under  these 
circumstances. 

Wind  Tunnel  Test.— When  the  in- 
strument was  given  its  preliminary  test 
in  the  8  x  8  ft.  tunnel,  its  pointer  re- 


mained steadily  fixed  in  the  wind  direc- 
tion until  forcibly  displaced.  It  then 
promptly  returned  to  zero  incidence 
without  lag  or  indication  of  friction. 

OBSERVATIONS  WITH  C.  &  R.  INCI- 
DENCE METER  IN  FLIGHT 
Speed  of  Flight 

in  Knots           55  65  75 

Normal  variation...  ±0.6*  ±0.4*  ±0.4* 
Precision  of  reading 

possible                  ±0.3*  ±02°  ±02* 

Occasional  variation.  ±2°  ±1.'  ±1.' 

Conclusion. — If  this  instrument  is  to 
be  put  into  use,  it  may  be  lightened 
somewhat  and  provided  with  a  strap  to 
lash  its  flange  to  the  airplane  strut  So 
finished,  it  would  weigh  about  1.5  lb. 


AN  ALL-METAL  BIPLANE 

THE  Austin  "Whippet"  is  a  biplane 
of  English  design  and  its  dimen- 
sions have  been  reduced  so  it  can  be 
accommodated  in  the  ordinary  garage. 
From  nose  to  tail  it  measures  16  feet 
while  the  wing  span  is  2iyi  feet  But 
by  the  introduction  of  wing-folding 
facilities  the  over-all  width  of  the  ma- 
chine is  so  reduced  as  to  permit  stor- 
age within  a  building  measuring  18 
feet  in  length  by  9  feet  wide  and  8  feet 
high.  The  folding  arrangement  is 
simple,  it  only  being  necessary  to  un- 
lock four  bolts  holding  the  wings  se- 
curely and  rigidly  in  position  for  flight 
to  permit  the  wings  to  be  folded  back 
to  the  side  of  the  fuselage.  Folding 
and  spreading  the  wings  is  a  simple 
operation  and  can  be  carried  out  in 
two  or  three  minutes.  The  fuselage 
and  landing  chassis  are  constructed  of 
steel  and  streamlined  steel  tubes  take 
the  place  of  the  usual  bracing  wires,  so 
that  the  necessity  to  undertake  re-rig- 
ging from  time  to  time  is  obviated. 

It  is  powered  with  a  six-cylinder, 
air-cooled  radial  Anzani  engine  de- 
veloping 45-50  horsepower.  Its  climb- 
ing capacity  is  moderate,  it  being  pos- 
sible to  attain  5,000  feet  in  8  minutes 
and  10,000  feet  in  18  minutes.  Its 
flying  speed  is  85  miles  per  hour,  but 
the  landing  speed  is  only  30  miles  an 
hour  which  is  a  very  desirable  feature. 
The  builders  have  had  considerable  ex- 
perience in  airplane  design  and  con- 
struction, having  built  2,000  machines 
of  various  types  including  the  S.E-5, 
single  seater  fighting  scout  which  was 
popular  among  the  American  airmen 
and  over  2,500  engines.  The  "Whip- 
pet" is  marketed  at  about  $2,500  and 
the  flights  which  have  been  made  have 
demonstrated  that  the  machine  is  a 
very  able  one  and  that  it  possesses  con- 
siderable inherent  stability. 


It  has  been  found  that  the  sun  gives  more 
heat  from  its  central  parts  than  from  its 
edges.  The  distribution  is  quite  irregular, 
ft  is  thought  that  the  irregularity  may  be 
due  to  refractipn  by  the  gaseous  layers. 


Digitized  by 


Google 


138 


Everyday  Engineering  Magazine  for  May 


^niiiiwiiiiiiniiiHiiiiiiiiiiviuiiiiiiiiiiiiiiiiiHwiiiii 


IUIIIHMUIIIIII 


EVERYDAY  SCIENCE  NOTES 

BY    PROE    T.  O'CONOR.  SLOAN E 

minmiiiiffliiiiiiMiiiiiiiiiiffiiiiiiiiflfiiiM 


EASILY  READ  CALIPERS 

AVERY  simple  and  clever  way  of  mark- 
ing calipers,  so  as  to  make  them  easy  to 
read,  is  shown  in  the  cut  It  is  of  the  ordi- 
nary slide  construction.  The  stem  is  marked 
in  two  scales.  The  upper  scale  is  marked  in 
inches,  each  of  the  longest  lines  indicating  an 
inch,  and  on  this  same  scale  the  shorter  lines 
indicate  the  odd  eighths,  ii,  H,  H  and 
The  lower  scale  is  laid  out  on  the  same,  sys- 
tem except  that  here  it  is  the  even  eighths 
that  are  marked.  All  this  refers  to  the  scales 


of  vertical  lines.  On  the  slide  of  the  instru- 
ment there  are  two  scales  of  horizontal  lines, 
each  coinciding  in  position  with  the  end  of 
the  line  of  the  other  scale  corresponding  to 
the  number  of  eighths  marked  on  it.  When 
the  calipers  are  opened  to  any  given  extent, 
the  inches  are  read  directly,  and  the  frac- 
tions are  given  by  the  horizontal  line  coin- 
ciding in  position  with  the  nearest  vertical 
line's  end.  It  will  be  noticed  that  the  lines 
of  the  upper  scale  are  unevenly  spaced;  this 
is  because  they  start  with  a  single  eighth  and 
end  within  a  single  eighth  of  the  inch  line, 
while  the  intermediate  lines  are  spaced  two 
eighths  apart. 


A  concrete  arch,  95  feet  high  and  300  feet 
span,  has  been  erected  in  Sweden,  the  longest 
span  of  reinforced  concrete  in  the  world.  It 
is  in  three  pieces  with  hinge  joints  between 
the  sections.  A  year  of  settling  and  season- 
ing was  allowed  before  it  was  put  into  ser- 
vice. Under  its  working  test  it  received  a 
permanent  set  of  only  1/16  inch. 


As  a  breakwater,  a  horizontal  pipe  laid 
under  the  water  and  perforated  with  holes 
through  which  air  is  blown  has  been  suc- 
cessfully applied.  It  is  said  to  form  an  "air 
reef."  It  has  been  used  in  salvaging  a  ship 
and  a  pier  in  California  has  been  kept  in  use 
by  means  of  such  an  appliance. 


Impressive  figures  of  what  may  be  done  in 
the  saving  of  coal  have  been  published.  In 
Silesia  by  saving  twenty  per  cent  of  the  waste 
heat  in  zinc  furnaces  an  economy  of  800,000 
tons  of  coal  per  annum  is  represented.  It 
is  held  that  by  other  simple  and  inexpensive 
changes  Germany  could  save  25,000,000  tons 
per  annum.  The  fact,  that  there  would  be  so 
large  a  number  of  individual  cases  each  re- 
quiring treatment  of  its  own  operates  to  pre- 
vent the  fullest  application  of  such  methods. 
The  point  has  been  made  that  in  the  case  of 
wet  coal  it  is  not  only  the  loss  of  heating 
power  that  is  to  be  considered,  but  also  the 
increased  cost  of  transportation,  and  the 
longer  the  distance  the  greater  is  the  loss  due 
to  the  weight  of  the  water  to  be  carried. 


In  St.  Louis  trouble  has  been  experienced 
with  the  electrolysis  of  lead-covered  electric 
cables.  The  lead  sheathing  was  injured,  so 
that  water  got  at  the  insulation  and  heating 
ensued. 


A  system  of  stereo-photography  from  two 
aeroplanes,  taking  parallel  courses,  and  whose 
distances  apart  is  determined  also  by  photo- 
graphic methods,  gives  a  series  of  photo- 
graphs with  stereoscopic  effect.  Each  plane 
has  its  own  camera,  adjusted  for  the  distance 
between  the  planes.  They  may  also  be  in 
tandem  instead  of  parallel.  It  is  even  possi- 
ble to  get  a  result  with  a  single  machine  in 
two  successive  flights. 


Slag  from  furnaces,  such  as  gas  works 
but  not  from  blast  furnaces  because  of  the 
sulphur  and  other  characteristic  constituents, 
is  recommended  for  concrete.  It  must  be 
well  wetted  down  in  the  mixing,  and  it  is 
quite  essential,  that  it  is  weathered  a  long 
while  before  use.  One  part  of  cement  to 
eight  parts  of  cinder  is  a  typical  proportion. 


Some  interesting  work  in  the  intensive 
hydration  of  concrete  has  been  reported.  The 
mix  is  rotated  in  a  bowl  at  high  velocity  of 
rotation;  the  bowl  was  open  at  top.  A 
curved  arm  continuously  cut  off  a  ribbon  of 
the  concrete  from  the  outer  edge,  and  the 
ribbon  was  returned  to  the  center  of  the 
whirling  material.  The  process  brings  about 
a  very  rapid  and  thorough  mingling  of  the 
ingredients  and  was  quite  rapid  in  effecting 
the  result. 


TANGENTIAL  BLAST  GAS  FURNACE 

THE  illustration  of  this  furnace  is  self- 
explanatory.  The  object  is  to  avoid  the 
destructive  impingement  of  flame  upon  a 
small  area  of  the  fire  chamber.  The  principal 
blast  enters  by  the  upper  jet.    If  this  were 


the  only  jet,  the  blast  would  strike  the  oppo- 
site wall  of  the  chamber  and  would  soon  in- 
jure it  by  the  concentrated  heat.  To  avoid 
this  action  there  is  a  supplemental  lower 
blast  of  air,  entering  tangentially,  which 
sweeps  around  the  chamber  and  carries  with 
it  the  horizontal  upper  blast.  Thus  the  heat 
is  distributed,  and  destructive  localized  heat- 
ing is  avoided. 


The  deterioration  of  calcium  carbide 
brought  about  by  the  moisture  of  the  air  can 
be  prevented  entirely  by  immersing  the  car- 
bide in  kerosene  oil.  The  oil  may  be  poured 
into  the  receptacle  holding  the  carbide  and 
then  at  once  is  poured  off.  The  treatment 
preserves  it  indefinitely,  and  has  been  rigor- 
ously tested. 


BRINNEL  HARDNESS  TESTER 

THE  Brinnel  test  for  the  hardness  of 
steel  or  other  material  is  based  on  the 
depth  to  which  a  hardened  steel  ball  is  forced 
into  the  metal  under  definite  pressure.  As 
the  test  is  comparative  it  is  essential  that  the 
pressure  is  always  the  same.  In  the  appa- 
ratus shown,  which  is  a  species  of  tongs,  the 
ball  is  held  in  the  socket,  A,  and  the  sample 
of  metal  is  held  in  contact  with  it  by  the 
screw,  B.  Pressure  is  brought  to  bear  by  the 
handle,  F,  acting  as  a  cam.  H  H  is  a  stirrup, 


and  when  drawn  up  by  the  cam  action  of  F 
it  presses  the  ball  into  the  test  piece,  by  com- 
pressing the  spring  E.  The  arms  of  the  ap- 
paratus, C  and  D,  are  thus  drawn  together 
by  the  force  of  the  spring,  so  that  the  pres- 
sure brought  to  bear  on  the  ball  is  always 
identical,  as  it  is  due  to  a  practically  identi- 
cal compression  of  the  U-shaped  spring,  E. 


Considerable  interest  is  now  shown  in  the 
electrolytic  purification  of  iron.  For  many 
years  copper  has  been  thus  purified.  In  both 
cases  the  process  is  simplicity  itself.  Anodes 
of  the  metal  to  be  purified  are  suspended  in 
an  electrolytic  bath,  and  by  the  action  of  the 
current  are  dissolved,  and  by  the  further 
action  all  the  metal  with  the  impurities  elimi- 
nated is  deposited  on  the  cathode.  To  purify 
iron  the  bath  contains  various  solutions; 
double  oxalates  or  sulphates  are  employed; 
organic  salts,  such  as  the  sulphocresylate  is 
one  that  has  been  used.  The  cathode  is 
rotated  mechanically;  it  may  be  made  of 
various  metals,'  copper  and  lead  working  very 
well  as  regards  the  ease  of  separating  the 
sheet  of  pure  iron  deposited  on  it  The 
cathodes  are  treated  with  alkali  solution  to 
dispose  of  any  grease  and  are  then  put 
directly  into  the  bath.  Carbon  almost  in- 
evitably accumulates  in  the  electrolyte,  and 
this -is  very  objectionable,  and  it  has  to  be 
filtered  out  periodically.  The  color  of  the 
solution  is  a  guide  for  judging  of  its  purity. 
The  iron  deposited  contains  a  little  hydrogen, 
nitrogen,  carbon  monoxide  and  carbon  diox- 
ide, all  of  which  are  expelled  by  heat  treat- 
ment. It  is  so  pure  that  it  is  nearly  as  soft 
as  copper. 


The  toxic  effects  on  vegetation  of  salts  of 
the  alkalies  in  soils  has  been  investigated 
with  the  result  that  the  effect  of  the  salts  is 
not  in  proportion  to  the  salts  which  have 
been  added,  but  to  the  salts  which  can  be 
extracted  by  leaching  from  the  soil. 


A  floating  mill  has  been  tried  with  some 
success  on  the  Mersey  off  Liverpool.  It  con- 
sisted of  two  or  more  parallel  endless  chains 
working  on  two  drums  or  wheels,  and  floats 
are  carried  at  regular  spaces  on  the  chain. 
The  construction  is  simple  in  all  respects,  and 
it  would  seem  applicable  to  many  small  in- 
stallations where  limited  power  only  is 
needed. 
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Aluminum  maintained  at  a  temperature  of 
1000*  C.  for  seventy-three  hours  evaporates 
until  there  is  but  three  per  cent  of  the  orig- 
inal weight  left  The  residue  is  supposed  to 
be  an  allotropic  form  of  aluminum,  and 
oxidizes  spontaneously  in  the  air. 


It  is  calculated  that  in  the  great  Wit- 
watersrand  mining  district  of  Africa  three 
hundred  and  sixty  million  tons  of  rock  have 
been  hoisted  in  the  last  fourteen  years.  The 
deaths  by  accident,  largely  by  falling  of  rock 
in  the  mines,  have  been  10,600  with  22,400 
wounded  and  hurt. 

The  Wheatstone  telegraph  apparatus  using 
the  perforated  tape  system  of  transmission 
has  been  tried  with  success  in  England  on  a 
wireless  circuit.  One  hundred  words  a  min- 
ute could  be  transmitted  and  it  is  believed 
that  much  better  can  be  done. 


It  is  proposed  to  send  power  from  England 
to  France  by  a  power  line  under  the  waters 
of  the  Channel.  Sweden  and  Denmark  are 
connected  by  a  power  line,  carrying  50,000 
kilowatts  at  a  voltage  of  25,000.  This  would 
represent  many  shiploads  of  coal. 


An  ingenious  way  of  measuring  the  veloc- 
ity of  projectiles  is  based  on  firing  them 
through  coils  of  wire  on  closed  circuits,  so 
that  the  currents  induced  can  be  made  to 
record  the  passage  of  the  steel  body  through 
them.  One  of  the  coils  may  surround  the 
barrel  of  the  gun  so  as  to  give  a  record  for 
the  shell  before  it  has  left  the  piece. 


The  experiments  with  oil  borings  in  Derby- 
shire, England,  have  produced  one  well, 
which  delivers  oil  steadily ;  one  well  has  been 
abandoned  on  account  of  water  troubles,  and 
other  borings  are  proceeding  satisfactorily. 
England  is  much  exercised  over  the  rising 
price  of  gasoline,  and  the  subject  of  motor 
car  fuel  is  receiving  much  attention. 


RAILROAD  SPIKE 

THE  object  of  this  spike  is  to  hold  rails 
on  the  sleepers  and  to  be  to  an  extent 
locked  in  position.   The  effect  of  the  three 


notches,  A,  A,  A,  and  of  the  inclined  face  or 
edge,  B,  is  to  cause  the  spike  when  driven 
to  bend  around  as  shown  and  thus  to  get  a 
good  hold  on  the  sleeper. 


To  have  water  for  power  stations  at  all 
seasons  arrangements  have  to  be  made  for 
impounding  a  sufficient  quantity  to  carry 
over  the  dry  season.  It  has  been  brought 
out  that  this  is  easier  in  the  case  of  high 
falls  rather  than  in  low  ones.  Obvious  as 
this  is,  it  has  only  recently  been  commented 
on.  In  Switzerland  it  is  proposed  to  trans- 
mit power  at  120,000  to  150,000  volts,  gen- 
erating in  the  plant  at  45,000  to  50,000  volts. 


Low  temperature  carbonization  of  coal  is 
advocated  from  some  standpoints.  It  gives 
a  smokeless  fuel  residue,  produces  gas  and  as 
by-products  oil  and  ammonia  are  given.  The 
oil  is  adapted  for  internal  combustion  engines. 


ELECTRIC  SOLDERING  IRON 

THIS  tool  comprises  a  tubular  section,  A, 
into  whose  lower  end  the  soldering  bit, 
E  B,  fits.  Outside  of  the  tubular  part  is  a 
jacket,  C,  and  set-screws,  D  D,  hold  all  the 


parts  together.  In  the  upper  part  of  the  bit, 
E,  are  holes  containing  quartz  tubes,  F,  which 
receive  resistance  coils  to  effect  the  heating. 
In  one  form  of  construction  the  end  of  the 
bit,  B,  is  made  detachable  so  as  to  be  readily 
renewable. 


Several  propositions  to  reform  the  calendar 
have  recently  been  made.  The  simplest  and 
to  that  extent  the  most  rational  one  provides 
for  the  division  of  the  year  into  quarters, 
each  quarter  to  comprise  two  months  of 
thirty  days  each  and  one  month  of  thirty- 
one  days.  This  gives  364  days.  Then  there 
is  to  be  one  day  each  year  additional,  which 
day  is  to  be  outside  the  week,  and  there  are 
to  be  two  such  days  in  leap  year.  One  effect 
of  this  would  be  that  week  days  would  re- 
peat themselves  every  year;  any  week  day 
would  always  come  on  the  same  day  of  the 
month.  The  extra  or  leap  days  would  come 
at  the  end  of  the  year.  If  the  year  began  in 
March  it  would  give  meaning  to  the  names 
of  the  last  four  months;  September,  for  in- 
stance, is  now  the  ninth  month,  yet  its  name 
means  seventh  month.  If  the  year  began 
with  March,  then  September  would  be  the 
seventh  month;  October,  which  means  eighth 
month,  would  be  the  eighth  in  reality,  where 
it  is  now  the  tenth,  and  the  same  applies  to 
November  and  December,  the  eleventh  and 
twelfth  months  in  their  order,  and  in  name 
the  ninth  and  tenth. 


Electric  iron  ore  reduction  furnaces  in 
Sweden  use  electrodes  of  carbon  24  inches  in 
diameter  and  four  or  five  feet  long.  Pro- 
vision is  made  for  attaching  new  sections  to 
the  old  pieces  as  they  grow  short.  The  elec- 
trodes cost  4  cents  a  pound  and  16  to  20 
pounds  are  used  per  ton  of  iron  reduced.  A 
3 ,000- kilowatt  furnace  will  have  six  elec- 
trodes. 


The  treatment  of  the  water  in  swimming 
pools  has  become  a  problem  to  be  dealt  with. 
One  college  is  cited,  where  the  water  is 
changed  only  once  a  year.  It  is  repeatedly 
filtered  and  purified  with  chloride  of  lime 
(bleaching  powder) .  The  standard  tempera- 
tur  is  76  F.  except  for  swimming  matches, 
when  it  is  reduced  to  72*  F.  In  another 
prominent  university  ultra-violet  light  is  the 
purifying  agent;  elsewhere  ozone  or  copper 
sulphate  is  employed. 


It  is  officially  stated  that  England  is  five 
years  behind  on  her  proper  building  program, 
and  half  a  million  of  additional  houses  are 
said  to  be  needed.  Steel  frame  houses  with 
bolted  fastenings  are  in  use  there  now.  A 
light  concrete  wall  filling  is  used  for  the 
houses  in  question. . 


By  combining  the  water  gas  process  with 
the  old  distillatory  process  complete  gassifi- 
cation  of  the  coal  is  brought  about.  The 
coke  is  the  basis  for  the  water  gas,  so  that 
there  is  no  residue  or  by-product,  except  the 
ash  of  the  coal.  The  gas  is  of  425  British 
thermal  units  heat  value. 


The  Ford  radiator  is  coming  into  its  own. 
It  has  been  promoted  to  the  service  of  cool- 
ing the  oil  in  transformers.  The  oil  is  circu- 
lated, exactly  on  the  lines  of  the  water  in 
an  automobile,  and  an  electric  fan,  of  the 
office  type,  is  used  to  accelerate  the  cooling 
if  necessary.  This  is  reported  from  a  rail- 
road in  the  Southern  States. 


In  France  a  wireless  alarm  system  is  being 
installed  on  the  railways.  The  block  stations 
use  an  antenna  about  46  feet  long,  operated 
by  an  8-volt  battery  coil  with  an  inch  and 
a  quarter  spark.  One  pole  of  the  battery  is 
earthed,  the  other  connects  through  the  pri- 
mary of  the  induction  coil  to  an  insulated 
rail,  which  is  grounded  by  the  passing  train. 
The  locomotive  carries  its  own  local  battery, 
coherer  and  antenna.  The  grounding  of  the 
insulated  rail  causes  a  whistle  to  blow  upon 
the  passing  of  the  signal  station. 


The  peat  beds  of  Manitoba  are  calculated 
at  12,000  square  miles  area,  with  an  average 
depth  of  six  feet.  This  gives  over  nine  bil- 
lions of  tons  of  peat,  equivalent  to  over  five 
million  tons  of  good  quality  coal.  A  number 
of  peat  deposits  or  bogs  are  in  the  neighbor- 
hood of  Montreal  and  Toronto  not  as  ex- 
tensive as  the  Manitoba  fields,  but  represent- 
ing fifty  million  tons,  about  equally  divided 
between  the  two  localities. 


As  a  means  of  increasing  the  vacuum  in  a 
liquid  gas  container  in  the  outer  space,  char- 
coal has  been  found  to  be  useful;  it  absorbs 
under  the  reduction  of  temperature,  incident 
to  the  filling  of  the  bottle,  any  gas  in  the 
vacuous  space.  But  this  is  believed  to  be  a 
cause  of  explosions;  if  there  is  any  leakage 
of  oxygen  from  the  container  into  the  outer 
compartment  containing  the  charcoal,  an  ex- 
plosion may  result,  on  account  of  the  reac- 
tion between  the  oxygen  and  the  charcoal 
impregnated,  it  may  be,  with  combustible 
gas  in  addition  to  its  own  combustibility. 


NEW  KEEL  BLOCKS 

IN  dry-docks  and  on  launching  ways  ships 
are  carried,  as  regards  greater  part  of  their 
weight,  on  blocks  placed  under  their  keels. 


In  the  system  of  launching  employed  in  this 
country  and  in  England,  the  weight  of  the 
ship  at  the  last  moment  is  transferred  to 
parallel  ways  at  each  side  of  the  keel,  and  the 
keey-blocks  have  to  be  removed.  In  the  con- 
struction shown  in  the  cut,  each  block  con- 
sists of  two  opposed  wedges.  When  they  are 
to  be  removed,  before  the  ship  goes  down  the 
ways  into  the  water,  hydraulic  rams  applied 
as  shown  pull  one  of  the  blocks,  in  this  case 
the  upper  one,  in  such  direction  as  to  reduce 
the  height  of  the  pair,  which  releases  them 
so  that  they  can  be  removed.  In  this  ar- 
rangement there  is  a  possibility  of  various 
other  applications. 


A  recent  report  on  helium  for  balloons 
states  that  the  helium  to  inflate  a  balloon 
would  cost  more  than  the  balloon  itself. 
Efforts  are  to  be  made  to  cheapen  the  pro- 
duction of  the  gas  in  question. 
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EXPERIMENTAL  CHEMISTRT 

^ntHiiHinuiiinniuiiiiiiiiM^ 


The  Chemistry  of  the  Common  Metals 

Part  III — Calcium 


THE  metal  calcium,  which  be- 
longs to  the  alkaline  group,  was 
first  prepared  by  Sir  Humphrey 
Davy  in  the  year  1808.  The  calcium 
prepared  by  Davy  was  in  a  very  impure 
state,  and  it  was  not  until  the  year  1898 
that  the  metal  was  obtained  in  a  per- 
fectly pure  condition  by  Prof.  Moissan. 
In  this  instance  it  was  obtained  by  the 
electrolysis  of  the  fused  iodide  and  by 
the  reduction  of  this  salt  with  sodium 
Calcium  is  a  very  abundant  element 
and  occurs  in  the  form  of  silicates,  car- 
bonates, sulfates,  fluorides,  phosphates, 
borates,  etc.  The  human  body  contains 
a  considerable  amount  of  the  element, 
the  teeth  being  largely  made  up  of  cal- 
cium carbonate. 

Today  calcium  is  prepared  by  the 
electrolysis  of  the  fused  chloride.  This 
is  carried  out  with  a  carbon  anode  and 
an  iron  cathode.  The  liberated  cal- 
cium clings  to  the  iron  cathode  which 
is  in  the  form  of  a  rod.  The  tempera- 
ture of  the  bath  is  kept  as  low  as  pos- 
sible. To  accomplish  this  calcium 
fluoride  is  added  to  the  bath,  which, 
since  it  dissolves,  lowers  the  melting 
point  of  the  chloride. 

Calcium  melts  at  800  degrees  and 
will  voltalize  below  this  point  under 
reduced  pressure.  It  has  a  density  of 
1.55  and  is  extremely  malleable.  It 
decomposes  water  forming  calcium  hy- 
droxide or  lime  water  Ca  (OH2).  Cal- 
cium acts  vigorously  with  acids  and 
burns  brilliantly  in  air.  Combines  at 
higher  temperatures  with  nitrogen,  chlo- 
rine, sulphur,  silicon  and  phosphorous. 
When  heated  in  a  closed  vessel,  both 
the  oxygen  and  nitrogen  present  are  al- 
most entirely  removed  if  a  sufficient 
amount  of  the  metal  is  heated.  A  very 
high  vacuum  will  result. 

Calcium  hydride  (CaH2)  is  a  white 
crystalline  substance  that  reacts  with 
water,  forming  the  hydroxide  and  hy- 
drogen. Calcium  combines  directly 
with  hydrogen  to  form  the  hydride. 

Calcium  oxide  (CaO)  is  one  of  the 
most  important  compounds  of  calcium. 
It  is  commonly  called  lime  and  finds  a 
multitude  of  uses  in  the  workaday 
world.  This  important  substance  does 
not  occur  in  nature  but  is  prepared  by 
heating  marble  or  limestone  in  a  high 
temperature.  The  following  reaction 
takes  place: 


By  Henry  L.  Havens 

CaCO,  **  CaO  +  CO, 
This  reaction  is  carried  out  in  what 
has  become  known  as  a  lime  kiln. 

Calcium  hydroxide  (Ca(OH)2  is 
mide  by  the  action  of  calcium  oxide 
on  water.  The  following  reaction  is 
carried  out: 

CaO  +  H_„0  =  Ca(OH)2 

This  action  is  very  slow  in  starting, 
but  once  started  the  heat  gradually 
rises,  the  rapidity  of  the  reaction  in- 
creasing with  it. 

Calcium  carbonate  (CaCO,)  occurs 
very  freely  "in  nature  as  limestone,  mar- 
ble and  chalk. 

Calcium  chloride  (CaCl)  occurs 
very  abundantly  in  nature  and  the 
oceans  contain  great  quantities  of  it. 
This  important  compound  finds  great 
use  in  the  industries.  It  is  extremely 
soluable  in  water  and  crystallizes  out 
with  varying  amounts  of  water.  It  is 
possible  to  prepare  it  in  the  laboratory 
uy  dissolving  pure  calcium  carbonate 
in'  hydrochloric  acid.  The  compound 
is  very  diliquescent  and  melts  at  ex- 
actly thirty  degrees. 

Calcium  hypochlorite  (CaCl20)  is 
prepared  by  the  reaction  resulting 
when  chlorine  is  allowed  to  come  in 
contact  with  slacked  lime: 

Ca(OH)2  +  Cl2  =  CaCl20  +  H20 
This  compound  is  sometimes  called 
bleaching  powder.  It  is  partially  solu- 
able in  water  and  yields  calcium,  chlo- 
rine and  hydrochlorite  ions.  It  is  ca- 
pable of  reacting  with  all  the  acids. 
The  following  is  an  example: 
Ca  C120  +  H2SO<  =  CaS04  +  HC1 
+HC10 

Calcium  fluoride  (CaF2)  is  found  to 
a  considerable  extent  in  nature.  This 
substance  is  commonly  called  fluor- 
spar. It  melts  at  1330  degrees  and 
is  quite  insoluble  in  water.  It  has 
the  peculiar  property  of  becoming  lu- 
minous at  temperatures  below  redness. 
It  is  used  as  the  source  of  most  all 
other  fluorine  compounds  and  especially 
for  the  production  of  hydrofluoric  acid. 

Calcium  nitrate  Ca  (N03)2  is  pro- 
duced by  the  action  of  nitric  acid  on 
calcium  carbonate.  The  compound  oc- 
curs in  nature,  and  is  found  in  all  fer- 
tile soil.  When  calcium  nitrate  is 
heated  it  gives  calcium  oxide,  nitrogen 
peroxide  and  free  oxygen.    The  sub- 


stance is  very  soluable  in  water  and 
.  forms  a  number  of  hydrates. 

Calcium  phosphate  (Cas(P04),)  oc- 
curs in  nature  as  part  of  the  mineral 
Ca5(P04)3F.  This  substance  is  found 
widely  distributed  in  but  small  quanti- 
ties in  practically  all  rocks  and  soils. 

Calcium  sulfide  (CaS)  can  be  read- 
ily produced  by  heating  the  sulfate  with 
charcoal.  It  is  produced  commercially 
as  a  by-product  in  the  Le  Blanc  process 
for  the  production  of  soda.  It  is  in- 
soluble in  water  but  can  be  slowly  hy- 
drolyzed  forming  hydroxide  and  the 
hydrosulfide.  The  following  equation 
represents  this: 

2CaS+2H20=Ca(OH)s+Ca(HS)j 
Calcium  sulfide  has  the  property  of 
phosphorescence  when  the  compound  is 
mixed  with  impurities  but  the  pure  sub- 
stance does  not  exhibit  this  property. 

Calcium  sulfate  (CaS04)  takes  two 
forms  in  its  occurrence  in  nature,  the 
mineral  anhydrite  (CaS04)  and  gyp- 
sum (CaS042H20).  The  latter  is  by 
far  the  most  important  of  the  two,  as  it 
is  used  largely  in  plaster  of  Paris  and 
cement  plaster. 

Calcium  carbide  (CaC2)  is  formed  in 
the  electric  furnace  by  the  reaction  pro- 
duced when  carbon  is  brought  into  con- 
tact with  lime  at  the  high  temperature 
of  the  furnace.  The  following  equation 
represents  the  reaction  which  takes 
place: 

Ca02  +  C  =  CaC2  +  CO, 
The  calcium  carbide  thus  prepared  re- 
acts vigorously  with  water  for  the  pro- 
duction of  the  inflammable  gas  acety- 
lene. Calcium  carbide  is  produced  in 
enormous  quantities  at  Niagara  Falls, 
where  electric  power  is  cheap. 

Calcium  cyanamide  (CaCN,)  is  pro- 
duced in  the  electric  furnace.  This 
substance,  which  is  used  as  a  fertilizer, 
is  formed  when  nitrogen  gas  is  brought 
in  contact  with  calcium  carbide  at  the 
proper  temperature.  The  reaction  fol- 
lows:   CaC2  +  N2  =  CaCN,  +  C. 

Calcium  silicate  is  contained  in  al- 
most all  of  the  natural  silicates.  Arti- 
ficial and  very  complex  silicates  in  the 
form  of  glass  are  produced  in  great 
quantities  and  the  following  equation 
•shows  how  the  production  of  one  of 
these  is  carried  out: 
Na2C03-fCaCO,+6Si02=Na2CaSi, 
Ol4+2COa 
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Ultra-Violet  Rays— Part  1. 
By  James  L.  Clifford 


THE  twentieth  century  was  ush- 
ered in  by  a  series  of  epoch- 
making  discoveries.  With  each 
new  advance,  the  mind  of  the  scientist 
reached  further  into  the  mysteries  of 
the  unknown.  Modern  physical  science 
is  one  of  the  most  fertile  fields  for 
study  and  experimentation.  The  study 
of  the  various  types  of  radiations, 
Roentgen,  radioactive,  ultra-violet,  and 
infra-red,  aside  from  being  intensely 
interesting,  is  instructive  as  well.  It 
is  the  purpose,  then,  of  this  series  of 
articles  to  outline  a  few  experiments 
in  physics,  suitable  for  amateur  inves- 
tigation. The  field  of  radioactivity 
has  been  omitted,  as  it  has  been  covered 
by  the  author  in  previous  numbers  of 
this  magazine. 

Light  is  one  of  our  most  familiar 
entities.  We  all  recognize  light  and 
appreciate  its  many  simple  properties. 
It  is  defined  as  the  sense  impression 
formed  by  the  eye.  This  definition 
■would  have  been  accepted  gen- 
erally for  light  30  years  ago, 
but  now  we  know  that  there 
is  light  which  it  is  impossible 
for  the  human  eye  to  detect. 
To  say,  then,  that  light  is  what 
we  see,  is  an  obvious  absurd- 
ity. We  had  better  speak  of 
light  as  a  transverse  wave  in 
the  all-pervading  ether.  This 
wave  has  a  constant  velocity  of 
186,000  miles  per  second,  but 
may  vary  greatly  in  the  wave 
length  and  the  frequency. 

The  ether  can  probably 
transmit  waves  of  any  wave 
length.  The  shortest  waves 
detected  by  Shuman,  and  later 
accurately  measured  by  Ly- 
man, have  a  wave  length  of 
but  .0001  mm.,  while  the 
waves  of  radio-telegraphy,  also 
ether  disturbances,  sometimes 
reach  a  wave  length  up  to  20 
kilometers.  Thus  we  see  that 
the  ether  is  probably  overflow- 
ing with  vibrations  of  all 
wave  lengths  and  frequencies. 
The  human  eye  can  only  rec- 
ognize vibrations  of  from 
.0004  mm.  (violet)  to  .0007 
mm.  (red)  wave  length,  this 
being  the  range  of  the  colors 
of  the  rainbow.  Wave  lengths 
greater  or  less  than  these  can- 
not be  detected  by  the  eye.  It 
was  long  thought  that  this 
3/10,000  of  a  millimeter  va- 
riation of  wave  length  con- 
stituted all  of  the  radiation 
known  as  light. 


By  the  action  on  a  photographic 
plate,  and  the  phosphosescence  caused 
in  certain  substances,  waves  of  but 
.0002  mm.  wave  length  were  detected. 


0.0001mm.- 
0.0002  »  - 


0.  000A  r, 


0.  0007  r, 


0.001  mm: 


Shortest  Waves  Known 
Ultra-Violet  Rays 

Violet 


Red 


Infra  Red 


Residual  Rays 


Fig.  1.    The  wavelength  scale 
of  the  spectrum 


Fig.  2 


Fig.  3. 


A  simple  arc  light  used  for  the  production  of  ultra 
violet  rays 


These  were  called  the  ultra-violet.  On 
the  other  end  of  the  spectrum,  heat 
light  waves  were  discovered  with  a 
wave  length  of  .001  mm.,  and  were 
called  the  infra-red.  By  repeated  re- 
flections from  quartz,  flourite,  and  syl- 
vite  residual  rays  were  isolated  having 
wave  lengths  up  to  .06  mm.  In  Fig. 
1  is  shown  the  relationship  of  these 
various  types  of  light  rays.  In  this  ar- 
ticle we  shall  confine  ourselves  to  a 
discussion  of  the  ultra-violet  rays. 

It  has  long  been  known  that  in  light 
there  is  a  peculiar  ray  having  the  prop- 
erty of  producing  chemical  action.  If  a 
ray  of  light  is  broken  up  into  a  wide 
spectrum  by  a  diffraction  grating,  or 
a  prism,  all  the  colors  can  be  obtained. 
If  a  small  volume  of  equal  portions  of 
chlorine  and  hydrogen  is  first  placed 
under  the  red  portion  of  the  spectrum, 
and  then  successively  moved  under  the 
orange,  yellow,  green,  blue,  violet,  it 
will  be  found  that  the  gas  will  be 
unaffected  until  after  passing 
the  violet,  when  it  will  ex- 
plode. This  action  is  the  com- 
bining of  the  chlorine  and  the 
hydrogen  to  form  HC1  due  to 
the  ultra-violet  rays. 

The  rays  have  also  a  dis- 
tinct physiological  action.  It 
is  these  rays  that  produce  sun- 
burn and  sun-stroke.  Every- 
one knows  that  it  is  dangerous 
to  look  long  at  a  bright  artifi- 
cial light,  but  few  understand 
that  this  is  because  of  the  ul- 
tra-violet rays  emitted  by  the 
light  which  affect  the  eyes, 
often  causing  total  blindness. 
Some  time  ago  an  experiment 
was  tired  to  find  the  action  of 
these  rays  on  life.  A  beam  of 
sun  light  was  separated  into 
its  component  colors  by  a  dif- 
fraction grating  or  other  device 
of  this  kind.  Small  cages  con- 
taining ants  were  placed  under 
each  successive  color  from  be- 
yond the  red  to  the  ultra-violet. 
The  actions  of  the  ants  were 
then  observed.  The  ants  every- 
where except  under  the  ultra- 
violet acted  normally,  but  un- 
der the  ultra-violet  they  were 
very  much  disturbed.  They 
seemed  to  try  to  get  away  from 
the  radiation.  If  kept  long 
enough  under  the  light  the  ants 
died.  Ultra-violet  light  isn't 
good  for  healthy  life  cells. 

Ultra-violet  light,  unlike  or- 
dinary light,  does  not  pass 
(Continued  on  page  166) 
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A  Model  Record  Breaker  Under  Construction 


MISS  FORT  WAYNE  is  the 
name  of  a  new  model  speed 
boat  being  constructed  by  Mr. 
E.  J.  Stroud,  of  Fort  Wayne,  Ind..  The 
new  craft  is  to  be  motored  with  a  four- 
cylinder  engine  similar  in  general  de- 
sign to  the  Westinghouse  type  of  engine 
described  in  the  September,  1918,  num- 
ber of  Everyday  Engineering  Maga- 
zine. This  engine  has  a  three-quarter 
bore  and  three-quarter  stroke.  An 
extra  large  blow  torch  and  boiler  sup- 
ply the  four  cylinder  engine  with  steam. 
The  valve  design  is  in  general  the  same 
as  that  of  the  Westinghouse  engine  pre- 
viously mentioned. 

The  hull  of  Miss  Fort  Wayne  is  de- 


signed along  lines  that  have  not  been 
employed  in  model  work  heretofore  and 
great  interest  will  be  shown  in  the  trials 
of  this  craft.  Of  course,  this  type  of 
hull  is  not  as  easily  constructed  as  the 
common  single  step  hydroplane  hulls 
and  therefore  it  may  never  become 
quite  so  popular  even  though  it  may  be 
more  efficient. 

The  model  power  enthusiasts  at  Cen- 
tral Park  may  well  feel  concerned  over 
this  newcomer  as  it  is  very  apt  to  set 
new  records  that  will  be  difficult  to 
beat.  Mr.  Stroud,  the  builder  and 
owner  of  the  new  boat,  has  great  expec- 
tations, and  if  these  are  fulfilled  some- 
one will  have  to  leave  New  York  be- 


fore the  summer  is  over  and  go  out  to 
Fort  Wayne  with  a  boat  under  their 
arm  to  prove  to  that  part  of  the  coun- 
try that  model  speed  boats  of  the  real 
fast  variety  are  really  made  only  in  New 
York.  It  is  certainly  gratifying  to 
those  who  are  following  the  sport  to  see 
new  designs  making  their  appearance 
from  different  parts  of  the  country. 

The  Editor  has  one  suggestion  to 
make:  He  would  advise  Mr.  Stroud  to 
take  the'  stop  cock  off  the  steam  line. 
If  this  is  closed  when  the  boiler  is  in 
operation  something  is  going  to  happen 
between  that  point  and  the  water  end 
of  the  boiler. 
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Construction  of  a  Long  Distance  Indicator 

By  George  Leslie 


IF  you  were  asked  to  devise  an  ap- 
paratus which  would  indicate  and 
record  the  temperature  of  one  cor- 
ner of  a  thousand  acre  orange  grove  at 
the  opposite  comer,  or  the  gas  pressure 


Fig.  1.  Complete  set  for  indicating  temperatures  at  a  distance 


of  a  large  feed  pipe  at  the  main  works, 
it  would  seem  quite  a  difficult  task. 
Yet  such  systems  are  in  operation.  The 
principle  on  which  the  apparatus  works, 
the  Bard  induction  balance,  was  pat- 
ented several  years  ago,  but  has  been 
applied  to  this  use  a  comparatively  short 
time. 

Fig.  1  shpws  the  interior  of  the  trans- 
mitter, while  Fig.  2  explains  the  work- 
ing of  the  instrument.  This  particular 
instrument  is  for  recording  gas,  water 
or  steam  pressure,  although  a  change  in 
the  measuring  device  makes  it  applic- 
able to  the  measurement  of  water-level, 
temperature  or  mechanical  movements. 
This  is  composed  of  two  soft  iron  cores 
with  two  coils  turning  horizontally  be- 
tween them.  Jewelled  bearings  support 
the  moving  element.  Since  alternating 
current  is  used  to  energize  the  coils,  it 
will  be  seen  that  any  change  in  the  rela- 
tion between  the  cores  and  coils  will 
change  the  current,  allowing  more  cur- 
rent to  pass  in  the  coil  which  moves 
away  from  the  core,  and  less  in  the 
other  one. 

At  the  receiving  instrument,  perhaps 
many  miles  away,  a  pair  of  solenoids, 
mechanically  balanced  and  free  to  take 
any  position,  are  connected  to  the  trans- 
mitter coils.  As  the  current  increases  in 
one  coil  of  the  transmitter,  the  corre- 
sponding solenoid  of  the  receiver  will 
attract  its  core  with  more  force,  while 
the  opposite  is  true  of  the  other  set.  If  it 


is  desired  to  make  a  permanent  record 
of  these  changes,  the  solenoids  are  con- 
nected by  a  frictionless  multiplying 
lever  to  an  arm  which  moves  over  a 
circular  chart.  This  chart  is  continu- 
ously revolved  by 
clock-work,  so  that  it 
gives  an  indication  of 
the  pressure  at  any 
time  during  the  day. 
A  new  chart  is  put  on 
every  twenty  -  four 
hours. 

Three  wires  are  re- 
quired to  connect  the 
two  stations,  as  indi- 
cated in  Fig.  1.  One 
end  of  each  magnet,  at 
both  transmitter  and 
receiver,  is  joined  to 
the  common  wire,  or 
the  center  lead  shown 
in  Fig.  1.  The  other 
ends  of  the  transmitter 
coils  go  to  the  corre- 
sponding connections 
on  the  receiver.  The 
batteries  or  source  of 
current  is  inserted  in 
a  break  in  the  com- 
mon wire.  Thus  two 
circuits  are  formed,  each  with  the  bat- 
tery, one  transmitter  magnet,  and  one 
receiver  magnet. 


rigating  system  if  it  is  desired  to  record 
the  level  of  the  water. 

There  are  many  applications  for  this 
apparatus.  Now  that  such  care  is  used 
to  get  the  greatest  efficiency  from  heat- 
ing and  power  plants,  these  instruments 
are  being  used  to  show  in  the  chief  en- 
gineer's office  the  performance  of  the 
boilers.  In  heat-treating  rooms  the  re- 
corder is  used  that  the  results  of  differ- 
ent treatments  can  be  compared.  This 
is  particularly  true  in  factories  where 
rubber  is  vulcanized. 

One  practical  use  of  this  apparatus  is 
the  installation  of  a  steam-pressure  in- 
dicator to  show  on  the  first  floor  of  a 
house  the  condition  of  the  furnace  in  the 
cellar.  The  transmitter  can  be  attached 
to  the  steam  gauge,  to  move  the  sole- 
noids. A  simple  pointer  on  the  receiver 
solenoids  will  make  indications  corre- 
sponding to  those  of  the  gauge.  110  volt, 
60  cycle  current  can  be  used,  though  a 
higher  frequency  will  give  better  results. 
A  small  light  must  be  put  in  series  with 
the  apparatus,  or  the  coils  wound  to  a 
sufficient  resistance  to  keep  the  current 
down  to  the  carrying  capacity  of  the 
wire.  The  greater  the  number  of  rums 
on  the  transmitter  coil,  the  larger  the 
range  of  variation  in  resistance. 

The  principle  of  the  system  is  one 
which  can  be  applied  to  other  install- 
ments.   Perhaps  some  of  our  experi- 


LOflG  DISTAHCE 
IHDICATOR- 


Fig.  2. 


A  model  of  the  long  distance  indicator  which  will  find  various  uses  m  the 
experimental  laboratory 


If  110  volts,  alternating  current,  is 
used,  and  the  wires  are  of  number  14 
gauge,  the  stations  can  be  thirty  miles 
apart,  or  if  number  12  wires  are  em- 
ployed, the  transmitter  and  receiver  can 
be  separated  by  forty  miles.  The  trans- 
mitter is  mounted  in  a  moisture-proof 
case,  so  that  it  may  be  set  up  out  of 
doors,  on  the  bank  of  a  reservoir  or  ir- 


menters  can  work  out  a  new  use  for  this 
type  of  induction  balance. 

The  experimenter  who  keeps  in  mind 
the  practical  application  of  his  work  is 
the  one  who  finds  some  material  reward 
aside  from  the  pleasure  of  the  work  he 
performs.  Moreover,  there  are  always 
new  applications  of  old  principles  which 
the  student  inventors  are  rapidly  bring- 
ing out  as  commercial  products. 
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Compressed  Air  Driven  Monoplane 

By  H.  C.  Ellis 


BEFORE  attempting  the  construc- 
tion of  this  model  study  the 
drawings  carefully.  Use  the 
scale  for  measuring  in  laying  out  full 
size  components.  Two  main  planes  are 
required,  one  left  and  one  right.  The 
wing  spar  is  of  spruce  3/16"  x  and 
tapered  as  shown  to  a  stream  line  form. 
The  leading  and  trailing  edges  of  the 
main  planes  are  of  flat  steel  wire,  28 
gauge  is  used  for  the  leading  edge  and 
26  gauge  for  the  trailing  edge.  The 
ribs  are  constructed  of  the  same  mate- 
rial. Be  certain  to  have  the  same  curve 
on  all  ribs. 

To  assemble  the  wings  make  a  full 
size  lay  out  on  a  piece  of  board  and 


bolt  which  passes  through  the  tubing 
soldered  in  the  tank  and  through  the 
loops  at  the  front  edge  of  the  tail. 
This  provides  for  the  connection  of  the 
tail  to  the  fuselage.  "B"  is  a  small 
sleeve  on  the  tank  cap.  This  receives 
the  wire  running  length  wise  through 
the  tail  just  at  the  end  of  the  tank. 
The  rudder  and  rear  wheel  chassis  is 
soldered  to  the  tail. 

Landing  Chassis 

The  landing  chassis  is  built  up  from 
18  gauge  piano  wire  and  bound  with 
30  gauge  wire,  then  soldered.  The  up- 
per ends  of  the  struts  are  bent  into 


The  tank  and  motor  used  for  this  model 
are  the  same  as  the  one  described  in  the 
March  issue  of  the  Everyday  Engi- 
neering Magazine. 

Flying  Instructions 

In  flying  the  model  charge  the  tank 
with  75  lbs.  pressure  with  a  foot  pump. 
Grasp  the  tank  with  the  right  hand 
just  to  the  rear  of  the  main  planes. 
Open  the  throttle  with  the  left  hand 
and  launch  the  model  gently  forward 
at  a  slight  upward  angle,  with  the  wind. 
The  maximum  pressure  capacity  of  the 
tank  is  150  lbs.,  and  with  this  pressure, 
the  model  should  fly  from  600  to  800 


place  small  nails  or  brads  along  the 
edges.  These  will  aid  in  holding  the 
wire  in  place.  If  any  difficulty  is  ex- 
perienced in  shaping  the  wings  heat  the 
wire  at  the  point  where  the  bends  are 
to  be  made.  All  joints  are  to  be 
wrapped  with  30  gauge  wire  and  care- 
fully soldered.  The  wing  spar  is  bound 
to  the  ribs  at  the  points  shown  with 
linen  thread  and  glued.  After  the  main 
planes  are  completely  assembled  cover 
with  a  good  grade  of  silk,  glue  same  to 
the  ribs  on  the  bottom  side.  After  the 
glue  is  thoroughly  dry  apply  three  coats 
of  dope,  being  sure  to  apply  one  and 
allow  it  to  dry  before  applying  the  re- 
mainder. 

The  tail  is  built  up  the  same  way  as 
the  main  planes.    "A"   is   a  long 


small  loops,  the  wing  spars  passing 
through  same.  The  lower  ends  which 
join  the  skids  are  bent  parallel  to  same. 
The  strut  at  A  measures  9^4  in-i  B,  11 
in. ;  C,  10  in.  One-half  inch  is  allowed 
for  bending  the  loop  on  each  side.  The 
skids  are  13  in.  long,  5  in.  being  re- 
quired for  shock  absorber.  The  chassis 
measures  9  in.  in  width.  The  spreader 
D  is  9  in.  long  and  has  two  loops  at  the 
ends  to  receive  the  guy  wires.  The 
wheels  used  on  this  model  are  2^2  in. 
in  diameter,  or  larger.  They  are  the 
rubber  stream  line  disc  form  that  can 
be  secured  from  dealers  in  model  sup- 
plies. The  axle  is  of  y&-in.  steel 
rod,  10^2  in.  long,  threaded  and  fitted 
with  nuts.  It  is  bound  to  the  landing 
gear  with  30  gauge  wire  and  soldered. 


feet  When  the  tank  is  pumped  up  to 
its  capacity,  the  model  will  rise  from 
the  ground  under  its  own  power. 


The  temperature  of  ignition  of  liquid  com- 
bustibles has  been  determined  with  a  simple 
apparatus  as  below.  A  steel  block,  three 
inches  high  and  four  inches  across  has  deep 
grooves  turned  to  make  it  easily  heated.  It 
is  bored  out  so  as  to  receive  a  crucible.  Oxy- 
gen is  admitted  through  holes  in  the  block, 
so  that  it  is  heated  when  it  reaches  the  cru- 
cible. The  oil  to  be  tested  is  dropped  in  and 
the  temperature  is  taken  by  a  thermo-couple. 
The  combustion  of  the  oil  produces  a  slight 
explosion  and  the  temperature  of  combustion 
is  thus  determined. 


It  is  reported  that  two  tons  of  tin  are 
smelted  each  day  in  Canada  at  Brantford, 
Ont.,  by  electrically  heated  furnaces. 
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CHEMICAL    COMPOSITION  OF 
MAN 

CHEMISTS  and  scientists  have 
whiled  away  many  a  long  day  by 
delving  into  the  mystery  of  the  sub- 
stance of  mankind.  They  have  brought 
many  interesting  things  to  light.  One 
French  scientist  discovered,  for  ex- 
ample, that  the  stuff  of  which  a  150- 
pound  man  is  composed  equals  a  thou- 
sand ordinary  hens'  eggs.  An  experi- 
menter, with  nothing  of  more  practical 
value  to  do,  busied  himself  with  dis- 
covering, that  in  every  one  of  us  is 
3,500  cubic  feet  of  oxygen,  hydrogen 
and  nitrogen,  sufficient  gas  to  inflate  a 
balloon  with  a  lifting  power  of  200 
pounds,  or  to  illuminate  a  street  a  quar- 
ter of  a  mile  long  for  several  hours: 


NEW  MOTOR  BOAT  RECORD 

A SUNBEAM  motor  of  the  same 
construction  as  that  used  in  the 
British  dirigible  R-34  is  said  to  have 
broken  the  World's  speed  record  for 
motor  boats  during  a  recent  trial  on  the 
Seine  river,  near  Paris.  The  trials 
were  carried  out  on  a  500-meter  course 
where  the  current  is  slight,  and  the  of- 
ficial chronometers  ■  recorded  that  this 
was  covered  in  from  14  to  16  seconds  at 
different  trials.  The  general  speed 
may  be  set  down  as  120  kilometers,  or 
75  miles  an  hour.  The  Sunbeam  mo- 
tor used  in  making  this  record  is  450 
hp.  Naval  constructors  have  held  that 
a  propeller  turning  more  than  1800 
revolutions  a  minute  would  produce  a 
vacuum  about  itself  and  in  conse- 


sengers,  with  three  additional  seats  for 
pilot  and  mechanicians  and  is  the  same 
type  in  essentials  that  was  used  in 
bombing.  The  largest  Caproni  but 
recently  developed  is  a  triplane  which, 
fully  loaded,  weighs  about  25,000 
pounds  and  is  driven  by  five  200  horse- 
power engines.  This  has  a  double- 
deck  cabin  and  accommodation  for  22 
passengers.  The  Vickers-Vimy  has 
been  remodeled  and  is  carrying  ten 
passengers.  The  Farman  "Goliath," 
which  is  making  regular  passeng- 
er trips  between  Paris  and  Brus- 
sels, carries  ten  passengers  at  a 
time,  and  with  this  load  aboard  has 
attained  a  height  of  10,000  feet  The 
Handley-Page  four-engined  biplane 
has  been  fitted  for  passenger  accommo- 
dation and  is  credited  with  having  ac- 


A  sensitive  drill  press  can  be  used  to  "run  in"  a  compressed  air  motor. 
At  the  right  one  method  of  testing  for  free  running  is  shown 


for  the  humbliest  of  us  contains,  with- 
out suspecting  it,  $3.75  worth  of  illu- 
minating gas.  And  if  the  22  1/6 
pounds  of  carbon  in  the  average  body 
were  reduced  to  graphite,  there  would 
be  enough  leads  for  780  pencils.  An- 
other chemist  found  out  that  enough 
iron  is  stored  in  the  human  system  to 
make  seven  large  nails.  And  as  for 
phosphorus — there  is  enough  in  each  of 
us  to  tip  820,000  matches  or,  improp- 
erly administered,  to  poison  500  people. 
It  has  been  estimated  that  we  are  worth, 
if  we  could  be  separated  into  our  re- 
spective chemical  elements,  $18,300, 
which  is  considerably  more  than  most 
of  us  have  of  the  world's  goods. 


quence  fail  to  secure  speed.  The  in- 
ventors of  the  new  record-breaker,  how- 
ever, have  disproved  this  theory  and 
used  a  multiplicator  which  produced 
3000  revolutions  a  minute. 

LARGE  CAPACITY  AIRPLANES 

A STRIKING  development  noted  in 
European  aviation  is  the  great  in- 
crease in  size  and  power  of  the  large 
airplanes  suited  for  bombing  in  war 
and  for  passenger  carrying  in  times  of 
peace.  The  Carproni  triplane  which 
made  a  flight  from  Villacoublay, 
France,  to  London  with  a  number  of 
passengers,  has  been  remodeled  for  pas- 
senger service  and  carries  eight  pas- 


commodation  for  thirty  persons.  An- 
other huge  machine  is  the  Bleriot  four- 
engined  machine,  with  accommodation 
for  twenty-eight  passengers.  Commer- 
cial flying  in  Europe  is  well  estab- 
lished and  showing  rapid  development. 

The  presence  of  nitrogen  in  iron  may  af- 
fect its  qualities  to  a  considerable  degree. 
Some  investigations  of  the  contents  of  the 
bubbles  often  found  in  the  metal  have  shown 
that  they  contain  nitrogen  with  a  little  car- 
bon dioxide  and  hydrogen.  The  latter  is 
derived  from  the  moisture  of  the  air  which 
has  been  used  as  a  blast  in  the  manufac- 
turing processes.  Red  hot  iron  can  bring 
about  the  combination  of  nitrogen  and  hy- 
drogen to  form  ammoniacal  gas  (N  Hi), 
so  if  this  is  formed  conditions  of  heat  may 
determine  the  combination  of  the  nitrogen, 
in  the  nascent  state  with  the  iron. 
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Who's  Who  in  the  American  Society  of 
Experimental  Engineers 

C.  Vey  Holman,  LL.M. 


CVEY  HOLMAN  is  a  resident 
of  Maine,  in  which  State  he 
•  has  served  as  State  Geologist 
and  State  Assayer.  Mr.  Holman  was 
born  at  Poughkeepsie,  New  York,  Jan- 
uary 23,  1861,  of  parentage  running 
back  on  both  sides  to  early  colonial 
and'  pre-Revolutionary  New  England 
stock. 

He  was  educated  in  the  common 
schools  of  Maine,  Rhode  Island  and 


C.  Vey  Holman,  LLM. 

Massachusetts,  becoming  a  graduate  of 
the  Boston  Public  Latin  School,  the 
oldest  school  in  America.  Studied  four 
years  as  a  member  of  the  class  of  1882 
at  Harvard  College,  where  he  received 
honors  in  the  classics  and  prizes  for  ex- 
cellence in  reading  and  declamation. 
Matirculant  of  Boston  University  Law 
School  and  graduate  of  the  Law  School 
of  the  University  of  Maine,  receiving 
from  the  latter  the  degrees  of  Bachelor 
of  Laws  and  Master  of  Laws.  Founder 
of  daily  journalism  at  Harvard  College 
where,  as  a  sophomore  he  established 
the  Harvard  Daily  Echo,  published  in 
Boston  and  other  Massachusetts  cities. 
Member  of  the  bars  of  the  Supreme 
Courts  of  Massachusetts  and  Maine  and 
of  the  Courts  of  the  United  States. 
Member  of  many  technical  and  scien- 
tific bodies,  including  the  American  In- 
stitute of  Mining  and  Metallurgical  En- 
gineers, The  American  Mining  Con- 
gress, of  which  he  is  a  Vice-President, 
the  American  Association  for  the  Ad- 
vancement of  Science,  The  American 
Electrochemical  Society,  life  member  of 
the  Association  of  Harvard  Engineers 


and  a  charter  member  of  the  American 
Society  of  Experimental  Engineers. 
An  owner  and  developer  of  mining 
properties  in  Maine,  Alaska,  Pennsyl- 
vania and  Nova  Scotia.  Member  of 
the  Boston "  Veteran  Journalists'  Asso- 
ciation and  of  the  Navy  League  of  the 
United  States. 

Mr.  Holman  very  interestingly  sets 
forth  his  experiences  in  life  in  the  fol- 
lowing lines : 

1  was  first  attracted  to  the  little  mag- 
azine, then  called  Everyday  Mechan- 
ics, by  the  casual  purchase  of  a  copy 
on  a  railroad  train.  My  interest  was 
excited  by  the  plucky  and  straightfor- 
ward way  in  which  the  Editor  was 
appealing  to  his  constituency  of  read- 
ers for  support  in  his  fight  to  re- 
tain the  use  of  that  title  in  which  I  be- 
lieve he  would  have  received  universal 
public  support  had  he  been  able  to  con- 
test it  to  the  bitter  end.  I  immediately 
subscribed,  mailing  my  subscription 
from  the  train. 

"The  cleverness  of  his  editorship,  the 
brightness  and  aptness  of  the  little  pub- 
lication so  won  my  admiration  that 
when  the  proposition  to  consolidate  the 
amateur  engineering  talent  of  young 
America  in  our  Society  was  broached, 
I  was  happy  to  yield  instant  and  en- 
thusiastic support.  I  am  only  regret- 
ful that  I  have  not  been  able  to  do  more, 
but  as  the  years  advance,  duties  ac- 
cumulate rather  than  lessen,  and  the  de- 
sire to  do  all  that  I  should  frequently 
succumbs  to  the  necessity  of  doing 
merely  what  I  can. 

"I  have  always  been  interested  in 
boys — bright  boys — bad  boys  (who  are 
usually  only  over-bright  boys  lacking 
opportunity  to  express  natural  apti- 
tudes of  the  highest  order)  and,  of 
course,  good  boys,  not  preternaturally 
good,  but  well-dispositioned  and  teach- 
able lads  of  spirit  and  principle. 

"Looking  back  to  a  boyhood  now 
nearly  half  a  century  behind  me,  I  am 
as  young  as  ever  in  my  love  of  all  out- 
door sports,  boating,  hunting,  fishing, 
tramping  in  the  forest  and  in  the  open, 
studying  always  and  everywhere  the 
lessons  which  in  imperishable  charac- 
ters God  has  written  in  the  massive 
rocks  in  glacial-cut  river  valleys  and 
glacier-deposited  moraines,  rames  or 
"horse- backs"  as  they  are  termed  in  the 
vernacular,  in  forest,  field  and  moun- 
tain, for  tie  guidance  and  government 
of  us,  His  children,  who,  after  all,  are 
only  boys  of  a  larger  growth  and  elder 
stature,  and  pitifully  small  boys  at  our 
best  and  greatest,  in  His  great  scale  of 
creation. 

"With  many  years  of  pupillage  in  the 
school  of  experience,   as  journalist, 
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publicist,  lawyer,  miner  and  tni^ing 
geologist,  I  am  continually  being  more 
and  more  impressed  with  the  duty  we 
owe  the  young  of  this  great,  free 
America,  happily  still  possessed  of  our 
unrifled  Constitutional  character  of  lib- 
erty regulated  by  law,  to  impart  to  them 
the  wisdom  we  may  have  been  so  for- 
tunate as  to  steal  or  borrow  from  the 
great  book  of  Nature  and  of  Nature's 
God.  So  from  me,  as  one  whom  a  Con- 
necticut Pegnot  Indian  taught  to  swim, 
and  a  Maine  Penobscot  Indian  taught 
to  paddle  a  canoe;  who  in  my  youth 
knew  by  sight  and  by  name  every  na- 
tive bird  with  its  nesting  habits  and 
tricks  of  flight;  who  understood  how  to 
set  dead-fall  and  figure-four  traps,  and 
to  prepare  the  pelts  of  the  small  ani- 
mals, grey  and  red  squirrels,  weasels 
and  minks  they  caught;  who  knew  the 
Rhode  Island  hillsides  where  grew  the 
hickory  and  chestnut  trees,  and  when  to 
gather  the  nuts  the  early  frosts  dis- 
lodged from  their  hold  upon  the 
branches;  who  knew  the  Maine  Hard- 
wood ridges  where  the  beech  and  oaks 
scattered  their  mast  in  brown  profusion 
in  the  golden  autumn  days,  convey  to 
our  brethren  of  the  American  Society 
of  Experimental  Engineers  my  saluta- 
tions and  best  wishes. 

"I  hope  the  time  may  come  when  every 
American  boy  may  know  more  than  I 
ever  learned  of  these  wondrous  lessons; 
may  see  in  every  angleworm  a  chemical 
engineer  fertilizing  more  efficiently  than 
ever  any  farmer  did  the  soil  he  con- 
tinually works  over,  in  the  wasp  the 
original  pulp  wood  paper-maker,  in  the 
beaver  the  earliest  and  most  indefa- 
tigable hydraulic  engineer,  in  the  bee, 
nature's  greatest  conservationist  of  food 
supply,  in  the  ant,  the  mole  and  the  rat, 
mining  engineers  surpassing  in  ingenu- 
ity, fertility  of  resource,  and  untiring 
application,  the  graduates  of  the  tech- 
nical schools  which  have  distinguished 
the  names  of  Freiberg,  Columbia,  Caw- 
borne,  Harvard  and  the  Massachusetts 
Institute  of  Technology  among  the 
many  of  the  world's  polytechnic  schools. 

"And  may  it  be  the  mission  of  our  So- 
ciety to  encourage,  foster  and  develop, 
in  American  youth,  enthusiastic  love  of 
scientific  research  along  all  lines  of  me- 
chanical, electrical,  chemical  and  geo- 
logic science." 

TESTING  METALS 

FILE,  or  grind,  the  pieces  to  be  tested 
and  polish  them  smooth,  then  place 
them  in  a  dilute  nitric  or  sulphuric- 
acid  solution  for  a  day.  Wash  and 
dry  the  pieces,  and  if  they  are  of  the 
best  steel,  the  surface  will  have  a  frosty 
appearance.  Ordinary  steel  will  have 
a  honeycomb  surface,  and  iron  will  pre- 
sent a  fibrous  structure  running  parallel 
with  the  direction  in  which  the  metal 
was  worked. 
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ELECTRICAL  PROGRESS  DIGEST^ 


A  New  Thermal  Demand  Meter 


RUGGEDNESS,  compactness  and 
simplicity  of  construction  are  the 
distinctive  mechanical  features  of  a 
new  type  of  demand  meter  now  being 
manufactured  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 
The  instrument  employs  the  principle 
of  thermal  storage  and  indicates  what 
has  been  termed  the  logarithmic  aver- 
age demand.    The  new  line  of  instru- 


ments consists  of  indicating  watt  de- 
mand meters  for  alternating  current 
circuits,  and  ampere  demand  meters  for 
alternating  and  direct  current  circuits. 

The  watt  demand  meter  can  be  used 
to  measure  the  watt  demand  in'  all  types 
of  alternating  current  circuits  where  it 
is  desired  to  measure  the  load  with  an 
indicating  type  of  demand  instrument. 
The  ampere  demand  meter  is  applicable 

0 
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to  installations  where  it  is  desired  to 
measure  the  current  demand;  this  type 
of  ampere  demand  meter  is  espeically 
applicable  in  determining  the  average 
current  in  steel  mill  and  railway  work 
where  a  motor  load  varies  through  a 
wide  range  within  a  very  short  time. 

The  moving  element  of  the  instru- 
ment consists  of  a  shaft  connected  to 


two  bi-metallic  spiral  springs.  The 
springs  are  attached  to  the  shaft  at  their 
inner  ends,  and  to  a  cylindrical  case  at 
their  outer  ends.  The  springs  are 
wound  in  opposite  directions  so  mat  an 
equal  change  in  the  temperature  of  both 
springs  does  not  produce  any  rotation 
of  the  .shaft  The  instrument  is,  there- 
fore, independent  of  atmospheric  tem- 
perature changes.  However,  if  one 
spring  is  raised  to  a  higher  temperature 
than  the  other,  it  will  deflect  through  a 
greater  angle  than  the  other,  and  the 
shaft  will  move  through  an  angle  which 
is  proportional  to  the  difference  in  tem- 
perature of  the  two  bi-metallic  springs. 
Each  of  the  cylindrical  cases  mentioned 
above  contains  a  heating  element  which 
is  connected  to  the  electrical  circuit  in 
such  a  way  that  one  spiral  spring  is 
raised  to  a  higher  temperature  than  the 
other,  which  results  in  the  shaft  de- 
flecting through  an  angle  proportional 
to  the  load  on  the  meter. 

In  the  wattmeter,  the  difference  in 
the  temperature  of  the  two  spiral 
springs,  and  hence  the  deflection  of  the 
shaft  is  made  proportional  to  the  watts 
by  causing  the  load  current  to  pass 
through  the  heating  elements  in  such  a 
way  that  in  one  heater  it  is  additive  to 
a  current  which  is  proportional  to  the 
voltage,  and  subtractive  from  the  same 
current  in  the  other  heating  element  In 
other  words,  if  E  is  a  current  which  is 
proportional  to  the  line  voltage,  and  I 
is  the  load  current  in  each  element,  then 
the  total  current  in  one  heating  element 
will  be  E  +  I  and  the  other  E  —  I. 
The  losses,  and  hence  the  heating  in  the 
elements,  are  proportional  to  the  squares 
of  these  currents,  and  it  is  readily  seen 
that  the  difference  in  the  heating  is 
the  difference  between  the  squares  of 
(E  +  I)  and  (E  —  I),  which  is  pro- 
portional to  the  product  EI  or  watts. 
Due  to  the  thermal  storage  of  the  cylin- 
drical cases  surrounding  the  bi-metallic 
springs,  the  wattmeter  does  not  respond 
instantly  to  a  change  in  load,  but  al- 
ways indicates  the  logarithmic  average 
load  for  the  time  period  immediately 
preceding  the  instant  of  observation. 
The  thermal  storage  capacity  of  the 
cases  is  so  designed  that  the  wattmeter 
gives  a  deflection  equal  to  90  per  cent 
of  the  final  deflection  in  the  rated  time 
interval  of  the  meter.  This  means  that 
a  30  min.  meter  will  give  an  indication 
equal  to  90  per  cent  of  final  indication 
in  30  min. 


PRESENT  TENDENCIES  IN  CON- 
STRUCTION OF  SWITCH- 
BOARDS 

OWING  to  the  increasing  labor 
shortage  which  necessitates  the 
employment  by  industrial  plants  of  men 
and  women  having  no  electrical  experi- 
ence, the  question  of  protecting  the 
"green  employee"  from  electrical  haz- 
ards is  of  paramount  importance.  In- 
dustrials, cognizant  of  this  new  respon- 
sibility created  not  only  by  a  realization 
of  the  humanitarian  aspects  of  the  prob- 
lem but  by  the  tremendous  expense  en- 
tailed by  accidents,  are  rapidly  re- 
constructing their  electrical  equipment 
in  such  a  manner  that  the  element  of 
danger  is  reduced  to  a  minimum.  Ex- 
posed portions  of  current-carrying  parts 
are  being  protected  so  as  to  insure  safety 
to  life,  reduction  of  fire  .hazards  and 
simplicity  of  operation. 


Dead  front  switchboards  have  al- 
ready found  a  broad  range  of  applica- 
tion as  they  protect  the  inexperienced 
operator  by  providing  a  centralized  con- 
trol for  starting  motors  and  miscellane- 
ous power  circuits. 

The  accompanying  illustration  shows 
fourteen  modern  type  safety  switches 
mounted  on  steel  panel  boards  in  the 
Sperry  Flour  Company  plant  at  Spo- 
kane, Washington.  The  safety  switches 
made  by  the  Square  D  Company  of  De- 
troit, control  2300,  440,  220  and  110 
volt  circuits. 

Such  a  board  has  a  great  many  ad- 
vantages. It  can  be  constructed  by  any 
responsible  electrical  contractor,  as  the 
material  used  consists  chiefly  of  pipe 
or  angle  irons,  pipe  clamps,  conduit, 
steel  plates  used  for  panels  and  the 
safety  switches  themselves.  An  unusual 
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feature  is  its  flexibility.  Switches  that 
are  already  individually  installed 'on 
motors  are  easily  convertible  to  a  cen- 
tral power  panel,  and  panels  already 
mounted  can  easily  be  changed  for  in- 
dividual drives. 


MONSTER   ELECTRIC  PASSEN- 
GER LOCOMOTIVES 

THE  Chicago,  Milwaukee  &  St. 
Paul  Railroad  is  one  of  the  trunk 
lines  which  bridge  the  gap  from  Chi- 
cago through  to  the  coast.  Building 
the  road  in  itself  was  a  pretty  big  feat  of 
engineering,  and  the  railroad  operators 
had  their  problems  when  it  came  to 
hauling  trains  successfully  over  the 
steep  inclines.  For  there  are  several 
steep  grades,  many  short  radius  curves, 
and  numerous  tunnels.  A  sample  of 
what  they  have  to  negotiate  is  a  21-mile, 
2-per-cent  grade  between  Piedmont  and 
Donald,  Montana.  And  another  climb 
is  a  49-mile,  one-per-cent  grade  on  the 
west  slope  of  the  Big  Belt  Mountains. 

Two  sections  of  the  lines  are  electri- 
fied. One,  the  longer,  and  more  impor- 
tant, comprises  a  division  440  miles 
in  length  extending  from  Harlowton, 
Montana,  to  Avery,  Idaho.  The  dis- 
tance is  approximately  equal  to  that 
from  New  York  to  Buffalo  or  from  Bos- 
ton to  Washington. 

The  success  resulting  from  the  use 
of  electric  power  on  the  division  just 
described  led  the  company  to  electrify 
another  section  further  west,  extending 
from  Seattle  to  Othello,  Wash.,  a  dis- 
tance by  railroad  of  211  miles. 

Each  locomotive  is  equipped  with  six 
electric  motors  capable  of  developing  in 
the  aggregate  four  thousand  two  hun- 
dred horsepower.  The  driving  wheels 
of  the  giant  engines  are  12  in  number, 
six  on  each  side.  Their  diameter  is  5 
feet  8  inches,  or  equal  to  the  height  of  a 
man  of  average  stature.  The  diameter 
of  the  so-called  "bogie"  and  trailer 
wheels  is  3  feet.  The  height  of  the  en- 
gine from  rail  to  top  of  cab  is  14^  feet. 


The  overall  length  is  nearly  ninety  feet. 

Electrification  of  railroads  goes  a 
long  way  in  solving  the  coal  problem 
which  confronts  the  United  States  to- 
day. The  energy  used  for  driving  these 
trains  over  the  mountains  is  obtained 
from  the  great  waterfalls  of  the  Mon- 
tana Power  Company,  thereby  utilizing 
the  "White  Coal"  which  otherwise 
might  be  wasted. 

The  electric  locomotive  described 
makes  use  of  a  feature  known,  as  re- 
generative braking.  That  is  to  say, 
when  the  engine  is  running  down  hill, 
the  motors  become  generators  which  de- 
liver power  back  into  the  line,  and  in 
so  doing  they  resist  the  impelling  force 
of  the  train  and  act  in  a  retarding  or 
braking  capacity.  This  is  a  big  factor 
when  one  considers  the  pushing  force 
brought  to  bear  on  the  locomotive,  by 
a  heavy  train.  This  tremendous  energy, 
which  would  otherwise  be  lost  by  fric- 
tion braking,  is  in  part  saved  and  used 
for  moving  other  trains.  It  were  as 
though  a  train  going  down  one  side  of 
a  mountain  were  helping  to  pull  another 
up  the  other  side.  Power  is  saved  and 
the  down  moving  train  is  effectively 
braked  as  well.  This  form  of  braking 
has  increased  the  safety  of  operation  on 
grades  and  has  greatly  reduced  the 
wear  on  wheels  and  tracks,  to  say  noth- 
ing of  the  saving  on  brake  shoes,  which, 
under  the  friction  braking  method, 
wear  down  quickly,  the  friction  often 
becoming  so  intense  as  to  heat  the 
brake  shoes  red  hot. 

Anyone  who  has  traveled  through  a 
tunnel  behind  a  steam  locomotive  will 
at  once  recognize  the  advantage  secured 
by  electric  operation  through  the  elim- 
ination of  noxious  coal  gas.  This  is  an 
important  item  out  on  that  mountain 
line  with  its  36  tunnels  to  be  negotiated. 


tricity,  although  a  great  many  electric 
bake  ovens  existed  in  Norway,  Sweden 
and  Switzerland  before  the  outbreak  of 
hostilities.  The  cheapness  of  coal  at 
that  time  was  not  conducive  to  the 
bakeries  taking  up  electric  baking,  in 
spite  of  the  fact,  that  in  those  countries 
which  possess  water  power,  baking  by 
electricity  is  of  considerable  economic 
importance,  as  the  employment  of  elec- 
tric ovens  permits  the  utilization  of 
superfluous  energy  which  usually  can- 
not be  made  use  of  during  the  night 
The  night  energy  can  be  supplied  by 
hydroelectric  power  stations  at  such 
cheap  rates  as  to  make  the  use  of  elec- 
tric ovens  much  more  economical  than 
those  heated  by  coal  or  steam. 


BAKING  BY  ELECTRICITY 

THE  extraordinary  rise  in  the  prices 
of  fuel  caused  by  the  war  has  con- 
siderably furthered  baking  by  elec- 


AUTOMATIC  TELEPHONES  IN 
NEW  YORK 

THE  telephone  company  operating 
in  New  York  City  has  recently  an- 
nounced that,  following  exhaustive  ex- 
periments, it  has  developed  a  machine 
switching  central  office  system  that  has 
proved  so  satisfactory  in  a  number  of 
practical  trials  as  to  warrant  its  use  in 
several  places  within  its  territory.  In- 
stallations are  now  being  made  in  Dun- 
kirk, Ithaca  and  Geneva  and  the  work 
is  expected  to  be  completed  about  the 
first  of  the  year,  in  the  three  new  ex- 
changes, but  none  of  these  iTi<»tqllati""s 
can  be  completed,  according  to  present 
estimates,  much  before  the  end  of  1920. 
The  latter  changes  are  expected  to  help 
meet  the  abnormal  demand  for  tele- 
phone service  in  that  city.  The  new 
system  has  been  carefully  worked  out 
and  the  means  of  co-ordinating  it  with 
the  other  types  of  switchboards  have 
been  so  perfected  that  the  different 
types  of  equipment  will  interconnect 
without  difficulty.  In  fact,  a  subscriber 
connected  with  one  of  the  new  switch- 
boards will  not  need  to  know  whether 
the  called  party  is  connected  to  a  ma- 
chine-switching or  a  manually-operated 
switchboard  and  vice  versa. 


The  new  giant  electric  locomotive  built  to  haul  trains  over  the  Rocky  Mountains 
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Detecting  Flaws  in  Mica  With  X-Rays 


THE  difficulty  of  detecting  flaws 
and  the  presence  of  foreign 
bodies,  of  a  metallic  or  other 
nature,  in  built  up  mica  which  is  used 
for  insulating  purposes,  has  caused  the 
General  Electric  Company  to  install  an 
X-ray  testing  outfit  for  this  purpose. 
As  will  be  shown,  the  detection  of  such 
flaws  before  the  mica  is  actually  used 
for  insulation  purposes  is  highly  im- 
portant, as  much  damage,  and  loss  of 
time  and  money,  due  to  faulty  mica 
are  averted. 

Mica,  a  substance  which  has  a  very 
high  dielectric  strength,  is  extensively 
used  in  the  electrical  industry  as  an  in- 
sulator, especially  in  building  commu- 
tators for  direct  current  generators  and 
motors.  In  this  construction  the  copper 
segments  of  the  commutators  are  sepa- 
rated by  sheets  of  mica,  to  prevent  short 
circuits  between  the  copper  segments. 
Mica  is  best  for  this  purpose  because  of 
its  high  insulating  properties  even 
when  it  is  in  the  form  of  a  compara- 
tively thin  sheet  and  also  on  account 
of  its  heat  resistance. 

When  it  is  received  at  the  factory  it 
comes  in  the  form  of  flakes  varying  in 
size,  but  none  very  large,  and  with  a 
thickness  of  one-one-thousandth  of  an 
inch.  These  flakes  are  given  various 
treatments  and  built  up  into  sheets, 
which  are  cut  to  any  desired  size.  These 
sheets  are  pressed  in  a  hydraulic  press. 

Since  at  best  the  bars  are  not  very 
thick — about  one-thirty-second  of  an 
inch — it  is  important  that  they  have  a 
uniform  cross  section,  and  be  free  from 
all  foreign  substances,  because  a  thin 
spot  in  the  bar,  or  the  presence  of  some 
small  metal  object  would  weaken  its 
resistance  and  probably  cause  consid- 
erable damage  to  the  machines  in  whose 
commutator  it  was.  A  good  many  of 
the  processes  involved  in  building  up 
these  sheets  are  done  by  girls,  and  it 
has  been  found  that,  in  spite  of  all  pre- 
cautions, pins,  bits  of  chewing  gum,  tin- 
foil wrappers,  small  pieces  of  wire  and 
other  foreign  substances  are  sometimes 
built  up  in  the  mica. 

Since  objects  like  these,  as  well  as 
unevenness  in  the  density  of  the  struc- 
ture are  invisible  from  the  outside  of 
the  sheet,  the  X-ray  method  of  testing 
is  about  the  only  one  that  will  reveal 
these  faults  with  any  degree  of  cer- 
tainty. The  installation  itself  has  fea- 
tures that  are  well  worth  description. 

The  testing  is  done  in  a  light-proof 
cabinet,  which  is  equipped  with  pro- 
tection in  the  form  of  lead  sheeting  so 
that  neither  the  observer  or  any  one  out- 
side can  be  burned  by  the  rays.  The 
section  where  the  observer  sits  is  merely 
a  cabinet,  painted  black  throughout  and 
having  a  light-proof  curtain  over  die 


By  Brewster  S.  Beach 

door.  Directly  in  front  of  the  observer's 
face  is  a  lead  glass  window  through 
which  she  can  see  the  reflection  of  the 
mica  under  test. 

On  the  front  of  the  observing  cabinet 
is  another  smaller  cabinet,  which  is 
divided  into  two  sections,  laterally. 
The  upper  of  these  sections  contain  the 
X-ray  tube,  in  a  lead-covered  case,  with 
a  fan  at  one  end  and  an  exit  at  the 
other,  for  ventilation.  There  is  a  hole 
in  the  bottom  of  this  section,  directly 
under  the  tube,  which  permits  the  rays 
to  fall  directly  upon  the  mica  under 
test.  The  lower  section  contains  a  track 
and  truck  with  a  fluorescent  screen 


which  would  otherwise  discolor  the 
glass  of  the  mirror.  The  mirror  in 
question  is  set  at  a  45-degree  angle, 
about  a  foot  under  the  tray,  and  so 
placed  that  it  reflects  the  image  of  the 
mica  directly  through  the  glass  in  front 
of  the  observer. 

The  mica  to  be  tested  is  placed  on 
the  trays,  which  are  put  on  their  track 
through  a  lead-covered  door  in  the  front 
of  the  section  beneath  the  tube,  which 
closes  by  means  of  counterweights.  The 
aperature  between  the  tube  and  the  trays 
is  then  opened  and  the  observer  has  be- 
fore her  the  X-ray  reflection  of  *  the 
mica.    This  reflection  has  the  general 


Complete  apparatus  for  X-ray  examination  of  side  mica  to  locate  flaw 


upon  which  the  trays  of  mica  are  set, 
same  being  about  two  feet  long  and  a 
foot  wide,  consisting  of  a  light  wooden 
frame  stretched  with  white  cloth. 

This  arrangement  is  necessary  so  that 
the  observer  can  move  the  trays  from 
her  cabinet  without  moving  from  her 
seat  There  is  a  lead  shutter,  which  is 
connected  to  the  end  of  the  truck,  and 
which  closes  when  the  tray  is  moved 
over,  shutting  off  the  rays  from  above, 


appearance  of  an  X-ray  photograph. 
The  solid  parts  of  the  mica  strips  ap- 
pear light  gray,  the  spots  of  lesser  den- 
sity being  of  a  lighter  shade.  The  ab- 
sence of  comparatively  few  mils  of  mica 
will  show  up  in  the  form  of  light  spots, 
which  increase  in  brightness  in  propo»- 
tion  to  the  decrease  in  the  density  of  the 
mica  object.  Foreign  objects,  such  as 
pins,  bits  of  wire — no  matter  how  fine 
(Continued  on  page  184) 
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RADIO 

TELEPHONE  AND 
If  TELEGRAPH  APPARATUS 

Ideas  for  the  Radio  Laboratory 

An  Oscillating  Audion  Circuit,  Use  of  a  Milliammeter,  Winding 
and  Tapping  Banked  Coils,  and  Other  Ideas  for  the  Experimenter. 

By  M.  B.  Sleeper 


A SMALL  laboratory  oscillion  is  a 
very  useful  -as  well  as  interesting 
.  instrument.  It  can  be  employed 
for  undamped  wave  reception,  as  a 
transmitter  for  testing  receiving  sets,  a 
wavemeter,  and  a  short  distance  trans- 
mitter, when  the  industance  coil  is  re- 
placed by  a  loop  antenna. 


are  all  put  in  the  lead  from  the  con- 
denser to  the  plate.  The  filament  is 
in  series  with  two  small  storage  cells 
and  a  rheostat.  A  lead  is  taken  from 
the  negative  side  of  the  filament  to  a 
tap  at  the  center  of  the  inductance. 
This  completes  the  wiring. 

The  condenser,  audion,  and  rheostat 


the  meter,  while  the  other  panels  were 
of  %  inch  bakelite.  When  the  panels 
were  linked  together,  the  discrepancy 
in  thickness  was  made  up  by  putting 
washers  at  the  back  of  the  thinner 
panel,  under  the  links.  Thus  the  fronts 
were  made  flush.  Small  angle  brack- 
ets at  each  end  supported  the  panels. 


A  front  view  of  the  oscillator  used  as  a  wavemeter 


The  instruments  are  illustrated  in 
Figs.  1  and  2.  The  panels  carry  a 
milliammeter,  rheostat,  tube  mount- 
ing, and  variable  condenser.  There  is 
a  grid  condenser  on  the  tube  panel,  but 
this  is  short  circuited.  This  is  the 
simplest  type  of  oscillator,  and  a  very 
efficient  one,  too.  Wave-length  control 
is  effected  by  means  of  the  variable  con- 
denser, while  the  strength  of  the  oscil- 
lations is  regulated  by  the  rheostat 
which  controls  the  brilliancy  of  the 
filament. 

The  Oscillator  Circuit 

In  this  type  of  set,  the  inductance  is 
connected  in  shunt  with  the  condenser, 
and  the  condenser  is  put  across  the 
grid  and  plate  of  the  audion.  The  B 
battery,  milliammeter,  and  telephones 


panels  have  been  fully  described  in 
previous  issues  of  Everyday.  Fig.  3 
shows  the  Weston  milliammeter.  A  0 
to  1  milliampere  type  was  selected  be- 
cause, in  this  type  of  oscillion,  the  plate 
current  seldom  exceeds  1  milliampere, 
and  readings  as  low  as  0.01  milliam- 
pere or  10  microamperes  can  be  taken. 

Mounting  the  meter  is  an  easy  mat- 
ter. A  hole  can  be  turned  out  in  the 
panel,  or  a  series  of  small  holes  can  be 
drilled  in  a  circle,  and  the  work  com- 
pleted with  a  file.  Three  small  screws 
hold  the  instrument  in  place.  One  of 
the  binding  posts  on  the  meter  is 
marked  +  .  This  side  goes  to  the  plate 
of  the  audion;  the  +  lead  from  the  B 
battery  is  joined  to  the  other  post. 

A  Y\  inch  panel  was  used  to  carry 


Calibrating  the  Oscillator 
Several  coils  of  different  sizes  were 
made  up,  so  that  the  oscillator  could  be 
used  as  a  wavemeter.  A  wavemeter 
was  set  up  with  rather  close  coupling 
between  meter  inductance  and  the  os- 
cillator coil.  The  buzzer  and  detector 
circuit  were  not  used  with  the  wave- 
meter, the  milliammeter  and  telephones 
in  the  oscillator  plate  circuit  serving  as 
the  indicators.  As  the  capacity  of  the 
oscillator  condenser  was  increased,  the 
plate  current  increased,  and,  When  the 
point  of  resonance  with  the  Wavemeter 
was  passed,  the  milliammeter  dropped 
back  slightly,  then  moved 'up  again. 

When,  however,  the  oscillator  con- 
denser was  left  stationary,  and  the 
wavemeter  varied  near  the  resonance 
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point,  the  plate  current  increased  up 
to  a  point  at  which  it  dropped  back 
again.  The  telephones  were  used  for 
a  more  accurate  determination  of  res- 
onance.   The  method  was  as  follows: 

For  example,  when  the  capacity  of 
the  wavemeter  was  increased,  a  click 


at  84°  on  the  condenser  scale,  which 
was  also  the  wavelength  of  the  oscil- 
lator. 

Calibration  of  a  Receiving  Set 
To  calibrate  a  receiver,  it  is  gener- 
ally sufficient  to  measure  only  the  sec- 
ondary, particularly  when  it  is  to  be 


Undamped  wave  receivers  can  be 
tested  by  means  of  the  oscillator.  The 
receiver  is  set  up  at  one  end  of  the' 
laboratory,  and  the  oscillator  at  the 
other.  Then  leads  are  run  from  the 
antenna  and  ground  posts  to  a  small 
coupling  coil  placed  beside  the  oscil- 


Fig.  3.  A  low-reading  milliommeUr  is  a  very  useful  instrument  for  the  radio  laboratory 


was  heard  in  the  telephones  when  the 
pointer  passed  88*.  Reducing  the  ca- 
pacity of  the  wavemeter  condenser,  a 
click  occurred  at  80°.  The  coupling 
between  the  oscillator  and  wavemeter 


used  on  various  antennas.  The  pri- 
mary has,  of  course,  the  same  wave- 
length as  that  of  the  secondary  circuit, 
when  they  are  tuned  to  an  incoming 
signal. 


lator.  A  condenser  of  about  0.0003 
mfd.  is  inserted  in  one  of  the  leads,  to 
replace  the  antenna  capacity. 

With  the  oscillator  to  supply  the  un- 
damped waves,  the  characteristics  of 


Fig.  2.  A  rear  view  of  the  set,  showing  how  the  panels  are  assembled  to  make  an  oscillating  audion  circuit 


coils  was  reduced.  Then,  on  the  in- 
crease, a  click  occurred  at  85°,  and  on 
the  decrease,  at  83°.  This  indicated 
that  the  resonance  point  was  at  84°, 
half-way  between  the  clicks.  Refer- 
ence to  the  wavemeter  calibration  curve 
gave  the  wavelength  of  the  adjustment 


The  primary  should  be  moved  away 
from  the  secondary  coil,  and  the  oscil- 
lator coupled  to  the  latter.  Then,  by 
setting  the  oscillator  for  a  given  wave- 
length, the  secondary  circuit  can  be 
tuned  to  it,  using  the  click  method  de- 
scribed" above. 


the  receiver  can  be  readily  determined. 
Undamped  Wave  Reception 
The  use  of  a  separate  oscillator  for 
receiving  undamped  waves  has  been 
discussed  in  previous  issues  of  Every- 
day Engineering.  A  set  of  this  sort 
is  well  adapted  to  such  work. 
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An  ordinary  damped  wave  receiver 
is  employed,  with  a  small  coil  of 
twenty  turns  connected  in  the  ground 
lead.  This  is  coupled  to  the  oscillator. 
Beats  are  set  up  with  the  incoming  os- 
cillations, producing  audible  signals. 

Continuous  Banked  Windings 

Fig.  4,  at  the  left,  illustrates  a  coil 
which  was  used  in  making  measure- 
ments. This  has  two  banks  of  No.  24 
S.  S.  C.  solid  wire.  Although  experi- 
menters are  not  generally  aware  of  the 
fact,  this  is  excellent  wire  for  banked 
windings,  in  that  it  is  very  easy  to 
handle,  and  can  be  tapped  readily. 


Grouped  Banked  Windings 

The  problem  of  producing  an  effi- 
cient coil  of  high  inductance  in  a  small 
space  is  a  difficult  one  for  the  man  who 
makes  his  own  apparatus.  Probably 
the  easiest  method  is  that  shown  at  the 
right  of  Fig.  4.    The  turns  are  wound 
on  in  the  following  manner: 
46  47  48  49 
45  44  43  42  41 
35  36  37  38  39  40 
34  33  32  31  30  29  28 
20  21  22  23  24  25  26  27 
19  18  17  16  15  14  13  12  11 
123456789  10 


spectively. 

It  is  pot  practical  to  attempt  to 
tap  this  type  of  coil  in  the  center  of  the 
section,  but  a  tap  can  be  taken  off  easily 
at  the  end,  as  in  Fig.  4.  Here  a  piece 
of  paper  was  put  under  the  wire,  and  a 
strip  of  copper  foil  soldered  to  the  wire. 

Some  difficulty  was  experienced  with 
breaking  taps  at  the  edge  of  the  solder. 
An  easy  way  to  get  around  this  was 
found,  however.  Instead  of  using  a 
single  copper  foil  strip,  a  long  strip 
was  bent  double  at  the  center,  and  this 
end  of  the  foil  put  under  the  wire.  The 
upper  half  was  soldered  to  the  wire, 


Fig.  4.  Continuous  and  grouped  banked  windings,  showing  the  method  employed  for  taking  off  tops 


The  important  part  of  winding  coils 
with  solid  wire  is  to  maintain  the 
proper  tension.  G-A-lite  tubing  was 
employed,  and  no  trouble  was  expe- 
rienced with  slipping  wires.  After  a 
little  practice,  it  is  possible  to  wind 
banked  coils  of  this  heavy  wire  without 
stopping  at  the  crossovers. 

Where  taps  were  made,  the  insula- 
tion was  scraped  away  for  %  in-  Then 
a  strip  of  paper  y%  in.  by  1  in.  was 
put  under  the  wire.  After  a  piece  of 
copper  foil  had  been  placed  over  the 
paper  and  under  the  bare  section  of  the 
wire,  the  winding  was  continued  one 
turn.  Next,  a  second  piece  of  paper 
was  put  on  the  coil,  with  one  end  over 
the  tapping  point.  Subsequent  turns 
were  wound  over  the  paper. 

The  result,  as  can  be  seen  from  the 
illustration,  was  the  complete  segrega- 
tion of  the  tapped  wire  from  the  other 
turns.  When  the  coil  was  completed, 
each  tap  was  soldered,  making  a  perfect 
joint.  Copper  foil  0.0002  to  0.005  in. 
thick  is  the  best  material  for  tapping, 
as  it  is  so  thin  that  it  does  not  distort 
the  winding. 


This  coil  actually  had  20  turns  on 
the  bottom  layer,  and  was  7  layers 
deep,  giving  119  turns  per  section.  If 
the  bottom  layer  is  wound  on  with 
sufficient  tension,  no  trouble  will  be 
experienced  from  slipping.  To  make 
doubly  sure,  after  the  first  layer  was 
wound,  a  thin  film  of  beeswax  was  run 
around  the  tube  at  the  starting  end  of 
the  coil.  A  soldering  iron  was  used  to 
melt  the  wax. 

No  difficulty  should  be  experienced 
in  bringing  the  wire  from  the  end  of 
the  top  layer  down  to  the  tube  to  start 
the  next  section.  Any  slipping  can  be 
eliminated  by  bending  the  wire,  at  the 
top,  to  the  side  at  a  sharp  angle,  then, 
holding  the  bend  with  the  thumb  nail, 
bringing  the  wire  down  on  the  tube. 
A  drop  of  beeswax  should  be  put  on 
each  of  these  jumps  after  the  coil  has 
been  completed. 

Four  of  these  sections,  wound  with 
No.  24  S.  S.  C.  solid  wire  on  a  tube 
3J^  in.  in  diameter,  gave  an  inductance 
of  22.35  millihenries,  8  sections,  40.4 
mh.,  and  12  sections,  107.2  mh.  These 
coils,  measuring  at  the  bottom,  were  1.8 
in.,  3.6  in.,  and  5.4  in.  long  re- 


and  then  cut  off.  The  under  half  was 
used  for  connections.  Thus  the  strain 
of  bending  did  not  come  at  any  sharp 
line,  as  at  the  solder,  but  was  dis- 
tributed, lessening  the  chance  of  break- 
ing the  copper  foil  strip. 

THE  RADIO  REGISTRY 

All  kinds  of  opportunities  are  coming 
up  in  radio  work,  not  only  in  the  United 
States  but  in  foreign  countries  as  well. 
Men.  to  fill  these  positions  cannot  be 
located  readily,  but  they  will  be  found 
through  the  Radio  Register.  Is  your 
name  among  the  others? 

The  following  information,  clearly 
written,  is  needed  for  proper  registra- 
tion. 

Don't  put  it  off — send  in  your  name 
at  once. 

Name. 
Address. 

Engineer  or  Experimenter. 
Age. 

Experience. 
Special  qualifications. 
Radio  station  owned,  if  any. 
Address  your  letters  to  the  Radio  De- 
partment, Everyday  Engineering. 
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A  Two-Stage  Amplifier 

This  Instrument,  From  the  Wireless  Improvement  Company,  Illustrates 
Some  Features  of  Standard  Navy  Practice 


Although,  from  the  point 

i\  of  view  of  the  experiment- 
1  1  er,  construction  following 
what  has  become  known  as  stand- 
ard Navy  design  is  expensive,  it 
gives  to  purchased  or  home-made 
equipment  a  dependability  which 
inspires  a  consistent  faith  and 
pride  in  the  instruments. 

The  amplifier  illustrated  here  is 
carried  in  a  case  9  ins.  high,  4J4 
ins.  deep,  and  ins.  wide.  All 
the  instruments  are  carried  on  the 
removable  panel. 

At  the  front  are  the  tube  obser- 
vation windows,  closed  to  dust  by 
a  fine  mesh  screen,  filament  rheo- 
stats, telephone  jacks,  and  binding 
posts.  Connections  from  the  de- 
tector are  run  to  the  posts  marked 
INPUT.  When  signals  are  of 
such  strength  that  no  amplification 
is  required,  the  telephone  plug  is 
simply  inserted  at  the  jack  marked 
DETECTOR. 

For  one  or  two  stages,  the  fila- 
ments are  lighted  by  turning  up 
the  rheostats,  and  the  phone  plug 
put  in  the  one-  or  two-stage  jacks. 

The  rear  views,  with  the  panel  re- 
moved from  the  case,  show  the  very 
compact  arrangement  of  the  apparatus. 
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Four  U-shaped  brackets  hold  the  trans- 
formers and  tube  sockets.  This  type  of 
mounting  has  not  been  used  extensively 


by  experimenters,  although  it  is 
readily  adaptable  to  the  compact 
design  of  all  kinds  of  instruments. 
A  bakelite  plate  on  the  upper  legs 
of  the  brackets  carry  the  sockets. 

Between  the  upright  parts  are 
two  Navy  type  rheostats,  just  visi- 
ble in  the  side  view.  A  dead  point 
is  left  on  each  rheostat  so  that  the 
corresponding  tube  circuit  can  be 
opened.  This  is  accomplished  by 
connecting  the  tubes  in  parallel, 
with  a  rheostat  in  series  with  each 
tube. 

Small  biasing'  resistances,  to 
give  negative  grid  potentials,  are 
mounted  just  above  the  socket 
plate. 

The  phone  jacks  are  clearly 
shown.  The  first  is  of  the  open 
circuit  type.  Therefore,  as  long  as 
the  plug  is  not  inserted,  the  plate 
circuit  of  the  detector  goes  direct- 
ly to  the  grid  or  input  circuit  of  the 
first  stage.  The  second  and  third, 
however,  are  of  the  closed  circuit 
type.  The  plate  circuits  are  closed 
through  the  jacks,  when  the  plug  is 
removed,  or  the  telephones  placed 
in  series  with  the  plate  when  the  jack 
is  inserted. 

(Continued  on  page  158) 


A  dose  examination  oj  these  illustrations  will  reveal  a  number  of  ideas  which  experimenters  can  incorporate  in  their 

own  equipment 
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Quenched  Gap  Operation 

An  Explanation  of  the  Construction  and  Use  of  the  Amrad 
Gap  for  200-meter  Transmitters 


THE  writer  was  once  questioned 
by  a  puzzled  father  as  to  why 
radio  should  hold  such  a  fas- 
cination for  his  son  as  to  occupy  all 
his  spare  time. 

The  question  was  certainly  a  sticker 
for,  while  the  writer  could  readily  sym- 
pathize with  the  youthful  enthusiast, 
being  in  a  similar  state  himself,  he  had 
not,  at  that  time,  analyzed  his  own 


By  H.  J.  Tyzzer 

In  these  days  of  QRM,  anything 
which  tends  to  lead  to  selectivity  of 
reception  or  transmission  is  certainly 
welcome  to  the  average  amateur.  Re- 
ceivers of  the  loose  coupled  and  re- 
generative types  have  assisted  consider- 
ably in  solving  this  problem  but  when 
several  stations  within  a  few  miles'  ra- 
dius persist  in  using  transmitters  hav- 
ing a  decrement  of   (no  decre- 


A.C  SUPPLY 


Fig .  1.   Circuit  {or  the  quenched  gap  transmitter 


feelings  sufficiently  to  give  a  satisfac- 
tory answer. 

There  is  but  one  thing  that  will  keep 
the  human  mind  concentrated  on  a 
single  subject  and  that  is  to  have  that 
subject  constantly  presenting  new  prob- 
lems or  novelties  which  demand  thought 
and  attention.  Radio  is  far  from  be- 
ing a  cut-and-dried  art  and  its  varia- 
tion of  possibilities,  as  influenced  by 
the  innumerable  conditions  under  which 
it  is  used,  should  prove  attractive  to 
any  person  possessing  an  average 
amount  of  curiosity  and  ambition. 

All  devices  used  in  radio  have  their 
limitations  as  well  as  possibilities,  and 
depend  to  a  certain  extent  on  the  con- 
ditions under  which  they  are  used. 
Each  one  to  be  put  to  best  advantage 
must  be  studied,  its  requirements 
noted,  and  favored  as  much  as  possible. 
To  show  the  importance  of  this, 
imagine  an  enterprising  amateur  who 
has  purchased  an  audion  detector  to 
replace  the  crystal  formerly  employed. 
Not  being  well  acquainted  with  the 
operating  characteristics  of  the  vacuum 
tube,  possibly  he  fails  to  supply  suffi- 
cient plate  voltage  to  obtain  satisfac- 
tory results.  Were  it  not  for  the  fact 
that  perhaps  a  friend  has  a  similar 
tube  which  does  remarkable  work,  he 
would,  in  all  probability,  regret  his 
purchase  and  revert  back  to  the  old 
crystal  detector.  Such  instances  prove 
conclusively  that  every  person  who  is 
contemplating  the  use  of  some  new  ap- 
paratus should,  to  be  fair  to  himself 
and  to  the  new  device,  extend  every 
effort  to  obtain  facts  concerning  it. 


meter  manufactured  reads  high  enough 
to  obtain  this  value),  these  are  of  lit- 
tle avail.  In  vain  we  attempt  to  per- 
suade them  to  loosen  up  the  coupling 
of  their  transmitters  but  it  is  more 
or  less  difficult  to  give  a  comprehen- 


teur  use  but  that  does  not  necessarily 
mean  that  they  could  not  be  replaced 
by  something  better.  For  ingtanr*, 
there  are  comparatively  few  rotary  gap 
installations  in  commercial  service  at 
the  present  time,  because  Radio  In- 
spectors have  enforced  the  government 
regulation  limiting  the  decrement  to  0.2. 
This  low  value  can  only  be  obtained 
in  case  of  a  rotary  or  plain  gap  by 
employing  exceedingly  loose  coupling 
which  results  in  low  radiation  and 
efficiency.  There  is  no  question  as  to  the 
merits  of  employing  a  low  decrement  as 
it  results  in  greater  selectivity  together 
with  longer  distance  transmission  with 
a  given  power. 

The  association  of  500  cycles  with 
the  quenched  gap  has  led  many  people 
to  believe  that  they  are  inseparable  and 
hence  the  employment  of  a  lower  fre- 
quency has  led  to  considerable  skep- 
ticism on  their  part.  However,  500- 
cycle  transmitters  were  only  adopted 
because  their  signals  might  be  easily 
read  and  not  because  they  were  spe- 
cially adapted  to  the  quenched  gap. 

In  such  a  transmitter  there  are  1,000- 
wave  trains  emitted  from  the  antenna 
per  second  corresponding  to  a  1,000- 


Fig.  2.   The  completed  gap  and  a  disassembled  section 


sive  reason  for  doing  so  when  it  re- 
sults in  a  decrease  in  radiation  of 
about  fifty  per  cent 

For  some  time  rotary  gap  transmit- 
ters have  proved  most  effective  for  ana- 


spark  note.  It  is  evident  that  if  the 
number  of  wave  trains  were  decreased 
to  500  as  by  using  a  250-cycle  supply 
the  energy  per  wave  train  will  be  dou- 
bled and,  as  the  audibility  at  the  re- 
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ceiver  is  dependent  upon  the  amplitude 
of  the  wave  train,  the  signals  will  be 
greatly  increased.  This  shows  the  ad- 
vantages of  employing  a  60-cycle 
rather  than  500-cycle  supply  for  long 
distance  transmission,  although  in  some 
cases  this  may  be  partially  compen- 
sated by  the  fact  that  the  receiving  tele- 
phone diaphragms  might  operate  more 
efficiently  at  the  higher  frequency. 

There  are  certain  requirements  which 
must  be  met  in  successful  operation  of 
quenched  gap  transmitters,  and  it  is 
desired  to  explain  these  in  detail  in 
order  that  the  Amrad  Quenched  Gap, 
shown  in  the  accompanying  photo- 
graphs, will  meet  with  the  success 
which  it  deserves. 

Commercial  transmitters  make  use 


in  greater  efficiency  but  reduces  the  pos- 
sibility of  an  arc  when  the  gap  is 
broken  down  by  acting  as  a  high  im- 
pedance choke,  thus  decreasing  the 
secondary  voltage.  The  power  in  watts 
consumed  in  such  an  equipment,  neg- 
lecting transformer  losses,  is  equal  to 
CV*N  where  C  is  the  capacity  em- 
ployed, V  the  maximum  or  peak  value 
of  the  secondary  voltage  and  N  the  fre- 
quency of  the  A.  C.  supply.  This  is 
figured  on  the  basis  of  one  spark  per 
alternation  or  two  sparks  per  cycle, 
such  as  is  ordinarily  made  use  of  in 
quenched  spark  transmitters.  From 
this  the  amateur  may  readily  figure  the 
average  value  of  the  transformer  secon- 
dary voltage  necessary,  which  is 


Fig.  3.   A  quenched  spark  gap  for  use  with  an  induction  coU 


of  the  phenomena  of  resonance  to  ob- 
tain satisfactory  and  efficient  quenched 
gap  operation. 

Reference  to  Figure  1  will  demon- 
strate clearly  what  is  meant  by  this 
term.  In  alternating  current  circuits 
the  current  may  lead  the  voltage  or  lag 
behind  it,  depending  upon  whether  the 
capacity  or  inductive  reactance  pre- 
dominates. It  is  desirable  from  the 
standpoint  of  best  efficiency  to  have 
these  values  equal.  If  the  step-up 
transformer  shown  in  Fig.  1  is  of  the 
non-leakage  type,  a  condenser  shunted 
across  the  secondary  leads  will  have 
the  same  effect  upon  the  supply  line  as 
a  much  larger  capacity,  depending 
upon  the  primary  and  secondary  turn 
ratio,  replacing  the  transformer. 

It  may  readily  be  seen  then  that  by 
inserting  a  variable  inductive  react- 
ance in  series  with  the  primary  of  the 
transformer  a  condition  of  resonance 
may  be  secured.  This  not  only  results 
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The  result  will  probably  be  much 
higher  than  the  voltage  rating  of  some 
of  the  radio  transformers  now  on  the 
market,  many  of  which  were  con- 
structed for  rotary  gap  use  where  the 
number  of  sparks  is  much  greater  than 
two  per  cycle.  With  such  low  voltage 
transformers  the  power  consumed  will 
be  small  when  properly  resonated  and 
the  primary  inductance  necessary  for 
resonance  must  be  much  greater.  In 
the  event  of  insufficient  primary  in- 
ductance being  present,  there  will  be  a 
tendency  to  crowd  in  several  sparks  per 
alternation,  which  results  in  an  exceed- 
ingly mushy  and  uneven  note,  although 
the  power  consumed  may  be  increased. 
This  snows  conclusively  the  necessity 
for  the  highest  voltage  transformers 
manufactured  for  radio  purposes  and 
now  on  the  market. 


The  major  difficulty  encountered  by 
amateurs  employing  the  Amrad 
quenched  gap  has  been  in  obtaining 
resonance,  due  to  the  variety  of  trans- 
formers used.  Because  of  the  compli- 
cations from  the  use  of  a  primary  in- 
ductive reactance,  the  manufacturers  of 
this  gap  have  recommended  the  use  of 
a  variable  resistance  as  an  alternative. 
Although  this  latter  method  is  not  as 
efficient  as  employing  an  inductive  re- 
actance, due  to  heat  loss,  it  gives  the 
necessary  falling  characteristic  to  the 
transformer  and  if  a  sufficient  amount 
is  used  it  prevents  arcing.  As  in  the 
case  of  the  reactance  the  less  the  trans- 
former voltage  the  more  resistance  is 
necessary  and  the  "lower  the  efficiency. 

Amateurs  familiar  with  alternating 
current  circuits  and  having  the  neces- 
sary equipment  may  be  able  to  operate 
their  transformers  successfully  at  re- 
sonance but  unless  this  is  true  the  use 
of  a  primary  resistance  is  recommended, 
the  value  of  which  may  "best  be  deter- 
mined experimentally  as  it  varies  with 
the  type  and  voltage  of  the  transformer 
employed. 

The  radio  circuits  are  much  the  same 
with  the  quenched  as  with  the  rotary 
and  plain  gaps  with  the  exception  of 
the  coupling  which  is  sharply  defined. 
An  ammeter  in  the  antenna  circuit  is 
quite  sufficient  for  indicating  when  the 
primary  and  secondary -circuits  are  in 
resonance,  but  if  the  effectiveness  of 
the  quenched  gap  is  to  be  compared 
with  some  other  it  is  urged  that  a  sensi- 
tive meter,  placed  in  a  tuned  circuit 
and  coupled  to  the  antenna,  be  used. 
This  latter  method  is  the  true  way  of 
determining  the  effectiveness  of  the 
transmitter  as  it  discriminates  between 
a  high  and  low  decrement. 

The  quenched  gap  is  particularly 
well  adapted  for  use  with  induction 
coils  which  supply  a  peaked  secondary 
voltage  wave,  thus  eliminating  the  pos- 
sibilities of  arcing.  The  use,  or  rather 
misuse,  of  induction  coils  for  trans- 
mitters, with  the  high  decrement  which 
has  caused  them  to  be  such  a  source  of 
Q  R  M,  has  caused  much  prejudice 
against  their  use.  However,  when  used 
with  an  oscillation  transformer  and 
properly  tuned,  remarkable  results  may 
be  obtained  from  them.  For  the  ama- 
teur who  has  no  A.  C.  supply  and  must 
use  batteries,  they  offer  the  only  solu- 
tion to  the  transmitting  problem. 

The  induction  coil  illustrated  in  Fig. 
3  in  similar  to  those  supplied  to  the 
United  States  Army  Signal  Corps  for 
trench  warfare.  These  proved  very  ef- 
fective for  use  on  the  European  battle- 
fields and  often  formed  the  only  means 
of  communication  between  advancing 
troops  and  headquarters. 

It  has  been  the  custom  of  amateurs 
and  manufacturers  to  rate  induction 
(Continued  on  page  158) 
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The  Measurement  of  High  Frequency  Resistance 

Part  I.    The  Effects  of  High  Frequency  Resistance, 
.  and  a  Comparison  of  Different  Types  of  Windings. 
By  L.  M.  Clement 


THE  resistance  of  the  coils  and 
condensers  which  make  up  the 
radio  frequency  circuits  of  trans- 
mitting and  receiving  radio  apparatus 
plays  an  important  part  in  the  opera- 
tion of  the  apparatus  as  a  whole.  The 
resonance  curve  of  a  circuit  was  taken, 
Fig.  1,  with  various  values  of  series  re- 
sistance in  order  to  show  what  effect 
this  resistance  has  on  the  operation  of 
the  circuit  The  tuning  of  the  circuit 
is  made  less  sharp  by  the  addition  of 
resistance  and  the  circulating  current  is 
TO 


It  is  the  purpose  of  this  article, 
therefore,  to  describe  some  means  for 
obtaining  the  values  of  the  radio  fre- 
quency resistances  of  coils  and  con- 
densers and  particularly  a  method 
which  almost  every  experiment  can  use. 

Many  attempts  have  been  made  to 
calculate  the  effective  resistance  of 
straight  conductors  at  radio  frequen- 
cies with  a  considerable  degree  of  suc- 
cess. Unfortunately,  however,  when 
this  wire  is  wound  in  the  form  of  a  coil, 
the  resistance  based  on  the  calculation 


the  magnetic  field  of  the  winding. 

5.  Loss  due  "to  the  effect  of  dis- 
tributed capacity  of  the  coiL  This 
is  maximum  at  the  natural  period 
of  the  coil. 

6.  Losses  in  dielectrics  in  the  elec- 
trostatic field  of  the  coil. 

In  order  to  illustrate  the  effect  of 
different  types  of  coil  construction  on 
the  resistance  of  the  wire  at  radio  fre- 
quencies seven  coils  were  made  up  hav- 
ing the  dimensions  and  constants  shown 
in  Table  1.   The  resistance  of  each  of 
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WAVELENGTH  in  METERS 

Fig.  2.  High  frequency  resistance  of  1  millihenry  coils  of  different  types.  No.  1,  single  layer,  \0-No.  38;  No.  2,  single  layer,  No.  26 
D£.C;  No.  3,  double  layer,  10-No.  38;  No.  4,  two-bank  winding,  10-  No.  38;  No.  5,  two-bank  winding,  No.  26  DS.C.;  No.  6,  concentrated 

coil,  10-No.  38;  No.  7,  basket  weave,  10-No.  38 


reduced  for  the  same  total  amount  of 
energy  in  the  circuit.  In  radio  appa- 
ratus, therefore,  where  it  is  desired  to 
obtain  sharp  tuning,  the  resistance  of 
the  circuit  should  be  kept  low.  In 
radio  transmitters  it  is  essential  that 
the  resistance  be  kept  low  in  order  to 
keep  the  losses  in  the  circuit  to  a  mini- 
mum. If  this  is  to  be  done  we  must 
know  something  about  the  resistance  of 
the  component  parts  of  our  radio  fre- 
quency circuits. 


for  a  straight  wire  is  useless  so  that  it 
is  necessary  to  go  to  some  method  of 
measurement. 

The  total  resistance  of  a  coil  is  the 
sum  of  a  number  of  component  resist- 
ances which  result  from  the  following 
causes: 

1.  D.C.  resistance  of  the  wire. 

2.  Skin  effect  at  High  Frequencies. 

3.  Eddy  current  losses  in  the  con- 
ductors. 

4.  Eddy  current  losses  in  material  in 


these  coils  for  wave  lengths  between 
four  hundred  and  two  thousand  meters 
was  measured.  The  results  of  these 
measurements  are  plotted  on  curves 
which  show  the  radio  frequency  resist- 
ance and  the  ratio  of  radio  to  direct 
current  resistance  for  various  wave 
lengths,  Figs.  2  and  3. 

It  is  evident  that  at  the  lower  wave 
lengths  the  single .  layer  or  double 
banked  wound  coil  using  ten  strands  of 
No.  38  B.E.C.  wire  is  the  best.  (Coils 
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No.  1  and  No.  4).  The  two-layer  coil, 
because  of  the  high  capacity  between 
layers,  has  a  higher  natural  period  than 
any  of  the  others  measured  and  should 
never  be  used  in  radio  frequency  cir- 
cuits. The  effective  resistance  of  this 
coil  is  by  far  the  highest  of  the  coils 
measured. 

.The  increase  of  the  high  frequency 
resistance  due  to  skin  effect  or  the  ten- 
dency of  the  radio  frequency  currents 
to  travel  in  a  thin  layer  on  the  surface 
of  the  conductor  is  illustrated  strikingly 
by  the  results  obtained  on  coils  1  and  4 
and  2  and  5. 

Coils  1  and  4  are  wound  with  10 
strands  of  No.  38  B.E.C.  wire  and  have 
a  smaller  cross  section  of  copper,  as 
shown  by  the  higher  D.C.  resistance, 
than  coils  2  and  5,  which  are  wound 
with  solid  No.  26  D.  S.  C.  wire. 

At  the  longer  wave  lengths  coil  2  is 
of  lower  resistance  than  coil  1,  but  at 
the  shorter  wave  lengths,  due  to  eddy 
currents  in  the  conductor,  coils  1  and  4 
have  much  less  resistance  than  coils  2 
and  5.  The  eddy  currents  are  reduced 
by  the  stranding  of  the  conductor  and 
insulating  each  of  the  strands  from  the 
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Fig.  U  At  A,  4  ohms  resistance  are  inserted;  B,  8  ohms;  C,  15  ohms 


WAVELENGTH  in  METERS 

Fig.  3.  These  curves  show  how  much  greater  is  the  resistance  of  a  coil  to  high  frequencies  than  to  direct  current.  At  frequen- 
cies greater  than  2,000  meters,  which  corresponds  to  150,000  cycles,  the  high  frequency  resistance  drops  still  lower,  approaching 
the  direct  current  resistance.   The  results  shown  here  and  m  Fig.  1  are  convincing  arguments  in  favor  of  stranded  conductors 
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others.  The  1  m.h.  concentrated  and 
pancake  coils,  while  not  as  good  as  the 
single  layer  solenoids,  can  be  used  in 
special  cases  more  or  less  satisfactorily 
at  wave  lengths  above  1200  meters. 
The  conclusions  drawn  from  these 


ditions.  In  general  that  coil  is  the  best 
whose  ratio  of  high  frequency  resistance 
to  D.C.  resistance  approaches  nearest 
to  unity.   See  coils  1  and"  4,  Fig.  5. 

The  continuation  of  this  article  will 
take  up  some  of  the  available  methods 


TABLE  1 

Tabu  Giving  tbz  Dimensions  or  the  Cons  Used  in  the  Tests 

Length  Depth 
Wire  of  of 

Used  Winding  Winding 

10  Strands  No.  38. .  1% 
No.  26  D.  S.  C... 
10  Strands  No.  38. 
10  Strands  No.  38. 
No.  26  D.  S.  C. . 


Type  and  Number 
of  CoU 

1.  Single  Layer  Cofl 

2.  Single  Layer  Coil 

3.  Double  Layer  Coil 

4.  Double  Banked  Coil 

5.  Double  Banked  Coil 

6.  Concentrated  Winding  10  Strands  No.  38 

7.  Basket  Weave  Coil      10  Strands  No.  38. . 

results  should  not  be  applied  to  coils  of 
other  electrical  or  geometrical  dimen- 
sions, as  in  all  probability  they  would 
not  hold.  It  is  therefore  necessary  to 
investigate  each  series  of  coils  from  ac- 
tual measurements  and  tests  made  on 
them  under  the  actual  operating  con- 


w 
w 


3 
.6 


Total 

Direct 

Mean 

No.  of 

Current 

•  Dia. 

Turns 

Resistance 
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106 

7.23 

106 

4.20 
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3.81 
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86 

6.53 

86 

3.42 
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300 

4.1 

3.52 

64 

6.0 

for  measuring  the  resistance  of  coils 
and  condensers  at  radio  frequencies, 
and  in  particular  a  method  by  which 
the  amateur  can  make  measurements 
with  apparatus  generally  found  in  an 
amateur  laboratory. 

(To  be  concluded) 


Determination  of  Distributed  Capacity 
and  Inductance  of  A  Coil 


ALL  coils  have  a  certain  amount  of 
ii  distributed  capacity  which  will 
resonate  with  the  inductance  of  the  coil 
at  a  wave  length  called  the  natural  wave 
length  of  the  coil.  At  all  other  wave 
lengths  this  capacity  adds  to  the  ca- 
pacity of  the  condenser  which  is  con- 
nected around  the  coil  when  resonance 
is  obtained.  L„  is  the  true  inductance  of 
the  coil,  Co  is  the  distributed  capacity 
of  the  winding  and  C,  is  the  capacity 
of  the  shunt  condenser  to  obtain  reso- 
nance at  the  various  wave  lengths. 

The  wave  length  of  the  circuit  at 
wave  length  A  is  expressed  by 

A  =  59.6  VL»  (Q.  +  C,)  (1) 

At  a  wave  length  A1  the  condenser 
reading  will  differ  from  C»  if  L„  and 
Q,  remain  constant.   Call  this  value  of 

capacity   

A,  =  59.6  VL.  (Q,  +  C^)  (2) 

From  these  two  equations  in  two  un- 
knowns, La  and  Q,,  we  can  obtain  the 
solutions  for  the  inductance  and  the 
distributed  capacity  of  the  coil  as  fol- 
lows: 

Dividing  1  by  2  eliminating  L„,  we 
have 

AA2    Cu  -f-  CT1 

-=   (3) 

A*     Q.  +  C, 

Solving  for  Cu 

AaC,  -f-  A2Cn  =  A2,  Cu  +  \\Cy 
from  which 

A2Cu     A2^Cu  —  A2i  Cv  —  A^Cyj 

A2i  CT  AjCti 

Q.  =  (4) 

A2  —A,2 
Substituting  the  value  of  Cu  in  either 


equation  (1)  or  (2)  and  solving  for 
L„,  we  find 

AJ  — A,2 

L„  =  

3552  (C  +  C,) 
The  following  table  indicates  one  of 
the  many  ways  in  which  data  of  this 
sort  can  be  tabulated  and  shows  a  typ- 
ical example  of  a  calculation  of  dis- 
tributed capacity  and  inductance  of  a 
coil  from  two  of  the  observations. 

TABLE  2 

Typical  Set  of  Data  and  Calculation  or 
Lu  and  C« 

Capacity 

Obser-       Wave      Necessary  for 
vation      Length         Reson-  Resistance 
Number    m  Meters     once  M fas.  in  Ohms 

1  600  .00091  5 

2  800  .000170  4.2 

3  1000  .000271  4.1 

4  1200  .000395  4.0 

Distributed  Capacity  of  Coil 
Let  A  =  600       C,  =  .000091 
Aj  =  1200       CTl  =  .000395 
then  0,= 

( 12002X.000091 )— (6002X-0O0395) 
6002— 1,200* 
—  .001114 


—1.08 

=  .0000103  Mfd.  distributed 
capacity. 

From  this  it  can  be  seen  that  the  in- 
ductance of  a  coil  cannot  be  measured 
accurately  by  the  wavemeter  method. 
Readings  taken  in  this  way  are  high, 
because  no  account  is  made  of  the 
capacity  of  the  coil. 


A  TWO-STAGE  AMPLIFIER 
(Continued  from  page  153) 

All  the  wiring  is  done  with  heavy 
solid  copper  wire,  covered  with  Em- 
pire cloth  tubing.  The  neatness  of  the 
soldered  joints  can  be  observed  from 
the  illustrations.  Experimenters  who 
have  difficulty  in  making  smooth  and 
regular  joints  where  wires  are  fastened 
around  screws  will  find  that,  if  they  file 
or  sandpaper  both  parts,  and  make  the 
soldering  iron  very  hot,  this  difficulty 
will  be  overcome.  A  soft,  long-haired 
brush  is  excellent  for  removing  filings 
or  soldering  paste  which  may  collect  in 
the  corners  of  the  parts. 

QUENCHED  GAP  OPERATION 
(Continued  from  page  155) 

coils  by  the  length  of  the  secondary 
spark,  not  watts  input,  and  under  this 
category  it  may  be  classed  as  a  two-inch 
coil.  The  frequency,  approximately 
100  cycles,  while  not  high,  is  easily 
readable.  A  study  of  the  engineering 
problems  encountered  in  spark  coil  de- 
sign will  reveal  the  reason  for  this  when 
it  is  realized  that  a  high  frequency  two- 
inch  coil  necessitates  a  low  inductance 
primary.  Such  a  primary  would  con- 
sist of  but  few  turns,  which  means  so 
high  an  input  current  as  to  make  its 
use  prohibitive  to  the  average  amateur 
employing  a  battery  supply. 

An  exceedingly  rugged  vibrator  with 
large  and  ample  contacts  is  supplied 
with  the  coil  which  ensures  long  life 
and  permanent  satisfaction.  The  coil 
is  manufactured  in  two  types,  Type  C 
being  wound  for  a  six  volt  battery  sup- 
ply and  Type  C-l  for  a  32  volt  D.  C. 
source  such  as  is  often  furnished  with 
farm  lighting  outfits. 

This  coil  and  the  quenched  gap 
shown  in  the  photograph  provide  an 
admirable  equipment  for  amateurs.  Its 
range  is  comparable  with  many  trans- 
former transmitters  and  it  is  particu- 
larly adapted  to  motor  car,  camp,  and 
other  use  where  a  course  of  alternating 
current  is  not  available. 


FOREIGN  RADIO  ACTIVITIES 

COMMERCIAL  radio  systems  have 
been  expanding  rapidly  in  the 
European  countries.  A  commission  of 
Danish  experts  is  now  in  the  United 
States,  making  arrangements  for  direct 
communication  between  this  country 
and  a  station  to  be  erected  at  Copen- 
hagen. Traffic  is  now  carried  on  with 
the  Norwegian  station  near  Stavanger. 

Successful  radio  telephone  trials  have 
been  carried  out  from  Chelmsford, 
England,  up  to  a  distance  of  1,000 
miles  at  sea,  and  to  Rome,  Italy. 

The  German  Government  has  erected 
a  station  at  Dortmund.  Telephone  ex- 
periments have  been  made  between  Ber- 
lin and  Karlsborg,  Sweden,  and  be- 
tween Berlin  and  Moscow,  with  the 
view  of  maintaining  regular  service. 
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High  Inductance  Variometers 

A  Method  for  Making  Variometer  Windings  of  Very  Slight  Clearance 


THE  variation  of  inductance  in 
a  variometer  composed  of  two 
coupled  coils  in  series  is  due  to 
the  change  of  the  mutual  inductance 
between  them,  according  to  the  formula 

L  =  L,  +  Lt  +  2M 
or      L  =  L,  +  Lt  -  2M 
where  L  =  total  inductance, 

Lj  -  inductance  of  one  coil, 
L,  =  inductance  of  other  coil, 
and    M  =  mutual    inductance,  all 
measured  in  the  same  units. 


was  the  real  problem.  Here  is  the 
method: 

A  3-in.  tube  was  used  for  the  smaller 
coil.  To  wind  the  other,  a  piece  of  3-in. 
tubing  was  cut  to  a  length  slightly 
greater  than  that  of  the  proposed  coil. 
First,  the  tubing  was  slitted  down  its 
length  with  a  sharp  knife.  Then  a 
piece  of  cardboard  1/16  inch  thick  was 
wrapped  once  around  the  tube.  This 
was  covered  by  one  wrapping  of  thin 
paper.    Several  turns  of  threads  were 


Fig.  1.  Showing  the  coil  inside  the  larger  tube 


To  obtain  the  largest  maximum  value 
of  M,  the.  coils  must  be  very  close  to- 
gether. For  this  reason,  the  ball  type 
of  variometer  is  widely  used,  since  at 
maximum,  the  coils  can  be  made  quite 
near  each  other. 

This  method  of  constructing  a  varo- 
meter,  has  limitations,  however,  in  that 
only  a  small  amount  of  inductance  can 
be  used  in  each  coil,  unless  the  wind- 
ings are  made  of  very  large  diameter. 
The  type  shown  in  Figs.  1  and  2  is 
adaptable  for  coils  of  high  inductance, 
and  the  windings  can  be  made  as  close 
as  with  the  ball  method.  Moreover, 
the  design  is*  simple  and  inexpensive. 

The  only  disadvantage  is  that  the 
coils  cannot  be  changed  from  opposing 
to  aiding  as  is  the  case  with  the  ball 
type.  A  switch  is  needed  for  the  vario- 
meter described  here,  to  reverse  the 
connections  of  one  coil  to  give  positive 
or  negative  values  of  2M. 

An  outstanding  feature  of  this  in- 
strument is  that  one  coil  is  wound  on 
a  cardboard  tube,  while  the  other  is 
on  the  inside  of  a  tube.  For  this 
particular  instrument,  two-bank  wind- 
ings of  No.  26  S.  S.  C.  wire  were 
employed. 

It  was  was  easy  enough  to  wind  the 
smaller  coil  and  to  fit  wooden  end 
pieces  on  the  tubing.    The  larger  coil 


put  around  the  paper  to  keep  it  in 
place. 

All  this  accomplished,  the  coil  was 


beeswax  was  heated  to  the  boiling 
point,  and,  with  a  paint  brush,  a  very 
thin  coating  of  wax  was  brushed  over 
the  coil.  After  cooling,  the  inside  slit- 
ted tube  was  carefully  removed,  then 
the  cardboard,  and,  finally,  the  thin 
paper  was  drawn  out,  leaving  a  self- 
supporting  winding  held  together  with 
wax. 

This  was  by  no  means  the  end  of 
the  work.  Attempts  to  push  the  coil 
inside  another  tube  failed,  for  the  wires 
were  loosened.  Ultimately  a  tube  3 
ins.  in  diameter  was  slotted  and  enough 
cut  off,  lengthwise,  so  that,  when  the 
tube  was  pressed  around  the  coil,  the 
tubing  closed  exactly. 

To  keep  the  tubing  together,  a  wood- 
en disc  was  turned  up  to  fit  inside  the 
tube,  and  the  tube  was  nailed  to  the 
disc  with  small  brass  escutcheon  pins. 
As  a  finishing  touch  the  completed  coil 
was  held  in  the  heat  of  a  gas  burner 
just  long  enough  to  warm  the  beeswax, 
but  not  melt  it,  causing  the  wax  to  ad- 
here to  the  tubing. 

Figs.  1  and  2  show  the  variometer 
mounted  on  a  5x5  in.  bakelite  panel, 
ready  for  use.  It  can  be  seen  that  the 
movable  coil  slides  on  two  brass  rods, 
■  held  to  the  panel  by  nuts.  A  third  rod, 
carrying  a  handle,  serves  to  move  the 
smaller  coil  in  and  out. 

This  method  of  mounting  is  also 
good  for  any  sort  of  coupling  coils,  tho, 
in .  the  case  of  primary-secondary  or 
secondary-tickler  coupling,  it  is  not  ne- 


i 

* 

>• 
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Fig.  2.   The  variometer  completed,  ready  for  use 


wound  on.  The  cardboard  acted  as  a 
spacer  to  make  the  inside  of  this  coil 
slightly  larger  than  the  outside  of  the 
other. 

When  the  coil  was  done,  a  pot  of 


cessary  to  have  such  a  small  clearance 
between  the  windings.  A  particular 
advantage  is  that  this  method  of  mount- 
ing takes  up  very  little  panel  space  for 
the  large  inductance  obtained. 
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Radio  Tuning  Circuits 

The  Radio  Man  Thinks  in  Terms  of  Wavelengh;  the  Electrical  Man,  in  Reactance. 
This  Article  Discusses  Radio  Circuits  From  the  Latter  Aspect 


NEARLY  all  radio  experimenters 
take  up  wireless  work  because 
it  is  interesting  and  gives  them 
something  to  do.  And  most  of  them 
stop  with  wireless,  thinking  that  the 
electrical  considerations  are  too  dry  and 
uninteresting. 

Since  electrical  engineering  forms 
the  basis  of  all  radio  work,  the  experi- 
menter must  have  some  knowledge  of 
the  former  to  be  proffitient  in  the  latter. 
Moreover,   an  understanding  of  the 


of  one  complete  cycle  per  second.  The 
current  and  voltage  are  said  to  be  in 
phase,  because  they  reach  the  zero  and 
maximum  points  simultaneously. 

A  cycle  can  be  divided  into  so  many 
parts  of  a  second,  or,  as  is  more  usual, 
360  degrees,  as  is  a  circle. 

The  values  of  the  current  and  volt- 
age, during  the  complete  cycle,  are  giv- 
en by  the  table  below : 


employed.  Since  the  alternating  cur- 
rent is  varying  continuously,  the  watts 
at  any  instant  are  as  shown  below.  It 
should  be  noted  that,  in  multiplying  the 
amperage  by  the  voltage,  the  pro- 
duct of  two  negative  quantities  is  a 
positive  quantity. 


Degrees 
0 


Seconds 
0 


Current 
0.0 


Voltage 
0.0 


Degrees 

0... 
30... 
60... 
90... 
120. . . 


E 

0.0 
+2.0 
+3.5 
+4.0 
+3.5 


I 

0.0 
+  1.0 

+1.7 
+2.0 
+1.7 


W 

OJO 
+2.0 
+5.9 
+8.0 
+S.9 


o   H»  V  '/«♦  v  V  'V„  >%>  "a*  'V  «%» 

0*  30*  40*  90*  liO*  150*  180*  IV)'  £4-0*  £70*  300'  330'  J60* 


0    */„  V«  */*»  "/«  *4*  *X*  **.  SECONDS 

0*    30*  60*  SO*   KO*  150*  180*  2W  MO*  270*  J00*  330*  380* DEGREES 


Illustrating  the  loss  of  power  when  the  current  and  voltage  are  not  m  phase,  due  to  the  unbalancing  of  inductive  and  capacity 

reactance 


electrical  side  makes  radio  problems 
more  interesting. 

This  is  particularly  true  of  tuning 
circuits.  The  radio  man  says,  "Reson- 
ance is  obtained  when  two  circuits  are 
tuned  to  the  same  wavelength."  The 
electrical  man  says,  "Resonance  is  ob- 
tained when  the  reactance  is  zero." 

Thereupon  the  former  looks  puzzled 
and  asks,  "what  do  you  mean  by  re- 
actance?" 

Let  us  start  at  the  beginning.  In  all 
radio  tuning  circuits,  only  alternating 
currents  and  voltages  are  considered. 
Fig.  1  shows  an  alternating  current,  I, 
and  a  voltage,  E,  changing  at  the  rate 


30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 


2/24 
4/24 
6/24 
8/24 
10/24 
12/24 
14/24 
16/24 
18/24 
20/24 
22/24 
24/24 


+  1.0 
+  1.7 
+2.0 
+  1.7 
+  1.0 

0.0 
—1.0 
—1.7 
—2.0 
—1.7 
—1.0 

0.0 


+2.0 
+3.5 
+4.0 
+3.5 
+2.0 

0.0 
—2.0 
—3.5 
—4.0 
—3.5 
—2.0 

0.0 


The  power  in  Watts  is  given  by 
W  =  EI  ~  (1) 

where    E  =  potential  in  volts, 
W  =  power  in  watts, 
and  I    =  current  in  amperes, 
whether  direct  or  alternating  current  is 


150. 
180. 
210. 
240. 
270. 
300. 
330. 
360. 


+2.0 
0.0 
—2.0 
—3.5 
—4.0 
— 3.5 
— 2.0 
0.0 


+  1.0 
0.0 
—1.0 
—1.7 
—2.0 
—1.7 
—1.0 
0.0 


+2JD 
OJO 
+2J0 
+5.9 
+8.0 
+5.9 
+2.0 
0.0 


The  effective  value  of  the  current 
and  voltage,  that  is,  the  value  indicated 
by  an  ammeter  or  volt  meter,  is 

Eetf.  =  0.707E  (2) 
where    Eeft.  =  effective  voltage 
and  E      =  maximum  value 
or         Ie(t.  =  0.7071  (3) 
where    Ieft.  =  effective  current 
and  I      =  maximum  value 
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Therefore,  the  effective  voltage  in 
Fig.  1  is 

E,f ,.  =  0.707  x  4  =  2.8  volts  effective, 
and  the  effective  current  is 
IBff.  =  0.707  x  2  =  1.4  amp.  effective. 
The  effective  power,  in  watts,  is 
W.„.  =  E.„.  X  I.m.  (4) 
or  Weff.  =  2.8  x  1.4  =  3.9  watts  effec- 
tive. 

It  may  appear  as  if  the  foregoing  has 
nothing  to  do  with  radio  tuning  cir- 
cuits, but  what  is  to  follow  is  based  on 
Figs.  1  and  2. 

Fig.  3  presents  a  new  problem.  It 
will  be  seen  that  the  current  and  volt- 
age are  not  in  phase,  that  is,  at  some 
instants,  one  is  positive  when  the  other 
is  negative.  This  is  one  of  the  effects 
which  we  know  occurs,  even  though 
we  have  not  actually  seen  the  electricity 
itself  do  that  way. 

If  an  alternating  current,  taken,  per- 
haps, from  a  vacuum  tube  oscillator,  is 
put  through  a  carbon  resistance  rod  it 
will  obey  Ohm's  Law,  which  is 

E.„.  =  I.„.  x  R  (5) 
where    R     =  resistance  in  ohms. 

In  a  radio  circuit,  however,  there  are, 
in  addition  to  the  resistance  of  the 
wires,  inductance  and  capacity.  These 
also  act  as  resistances.  Resistance  due 
to  inductance  or  capacity  is  spoken  of 
as  reactance.  Resistance  or  reactance 
indicate  an  absorption  of  power,  for 
work  must  be  done  in  overcoming  them. 

Losses  in  pure  resistance  are  dis- 
sipated in  heat.  Reactance  losses  are 
indicated  in  Figs.  3  and  4.  When  the 
current  I  is  zero,  the  voltage  E  has 
passed  through  30°  of  its  cycle.  In 
other  words,  the  voltage  is  leading  the 
current. 

When  the  reactance  due  to  capacity 
is  greater  than  the  inductive  reactance, 
the  voltage  leads  the  current,  or  when 
the  inductive  reactance  is  greater,  the 
current  leads  the  voltage. 

Let  us  make  another  table  to  deter- 
mine the  power  when  the  current  and 
voltage  are  not  in  phase,  as  in  Fig.  3. 


Degrees  E  I  W 

0   0.0  x  —1.0  =  0.0 

30   +2.0  x  0.0  =  0.0 

60   +3.5  x  +1.0  =  +3.5 

90   +4.0  x  +1.7  =  +6.8 

120   +3.5  x  +2.0  =  +7.0 

150   +2.0  x  +1.7  =  +3.4 

180   0.0  x  +1.0  =  0.0 

210   —2.0  x  0.0  =  0.0 

240   —3.5  x  —1.0  =  +3.5 

270   —4.0  x  —1.7  =  +6.8 

300   —3.5  x  —2.0  —  +7.0 

330   —2.0  x  —1.7  =  +3.4 

360   0.0  x  —1.0  =  0.0 


This  table  is  plotted  in  Fig.  4,  the 
shaded  portion  of  which  represents  the 
watts.  The  area  of  the  W+  sections  are 
smaller  than  in  Fig.  2,  where  the  cur- 
rent and  voltage  are  in  phase.  There 
is  a  small  area,  W — ,  in  Fig.  4  which 
accounts  for  the  lost  power.  This  oc- 
curs when  the  current  and  voltage  have 
opposite  signs,  for  a  positive  quantity 
multiplied  by  a  negative  gives  a  nega- 
tive quantity. 


As  the  difference  in  phase  is  made 
greater,  the  power  loss  increase  until 
the  current  and  voltage  are  180°  apart. 
Then  the  watts  at  any  instant  have  a 
negative  value.  This  is  called  a  watt- 
less current,  for,  while  a  voltmeter  and 
ammeter  would  show  the  passage  of 
electricity,  the  current  would  perform 
no  work. 

The  reactance  due  to  inductance  in  a 
circuit  is 

X,  =  2»fL  (5) 

where 

Xi  =  inductive     reactance,  in 

ohms, 
*  =  3.1416, 

f  =  frequency,  in  cycles, 
and     L  =  inductance  in  henries. 
1  cm.  -  0.000000001  henry. 
1  mh.  =  0.000001  henry. 
Capacity  reactance  is  given  by  the 
formula. 

1 

Xc  =   (6) 

2»fC 

where 

Xc  =  capacity  reactance,  in 
ohms, 

and      C  =  capacity  in  farads, 
1  mfd.  =  0.000001  farad. 

The  formular  for  impedance,  which 
includes  the  pure  resistance  and  the  re- 
actance is 

Z=VR*+  (Xi  — Xe)J  (7) 
where  Z  =  impedance  in  ohms. 
If  the  capacity  reactance  is  greater 
than  the  inductive  reactance,  the  latter 
is  subtracted  from  the  former. 

Thus  it  will  be  seen  that  if  the  re- 
actance is  made  zero  by  balancing  X( 
and  Xc,  then  the  only  opposition  to  the 
flow,  of  the  alternating  current  is  pure 
resistance,  no  power  is  lost  in  overcom- 
ing reactance,  and  the  current  and  volt- 
age are  in  phase. 

This  is  shown  bv  the  formula 
R  ' 

Cos<*  =  —  (8) 
Z 

where  *  =  difference  in  phase  of 
current  and  voltage,  in 
degrees. 

If  there  is  no  reactance  in  the  circuit, 
from  (7)  it  will  be  seen  that  Z  =  R. 
Then  (8)  will  read 

R 

Cos  4>  =  —  =  1 , 
R 

and,  as  shown  by     a  cosine  table, 
Cos  0s  =  1.    Therefore,  there,  is  no 
lag  between  the  current  and  voltage. 
( To  be  continued) 


A  TUBULAR  AUDION  ADAPTER 
AN  interesting  socket  adapter  has 
l  \  been  introduced  by  the  Interna- 
tional Electric  Company.  In  contrast 
to  other  types,  the  arrangement  is  such 
that  the  axis  of  the  tube  is  at  right 
angles  to  that  of  the  socket. 

The  fibre  plate  which  carries  the 
audion  clips  also  has  four  binding 


Di 


posts  to  which  connections  are  made 
from  the  tube.  These  posts  are,  in  turn, 
joined  to  four  pins  which  make  contact 
with  the  springs  in  the  socket.  Thus 
a  tubular  bulb  can  be  used  with  a  regu- 
lar VT  socket. 


Such  an  adapter  is  particularly  good 
for  apparatus  where  the  tube  protrudes 
from  the  panel,  as  is  the  case  with  In- 
ternational Radio  and  de  Forest  unit 
panel  instruments. 

OSCILLATOR  COUPLING  COIL 
AN  instrument  such  as  is  shown  here 
l\  is  useful  in  oscillating  circuits,  as 
well  as  for  other  purposes.  This  coil 
was  designed  for  coupling  a  test  circuit, 
in  series  with  the  small  coil,  to  an  oscil- 
lator, of  which  the  longer'  coil  was  the 
inductance. 


The  vertical  bakelite  strip  has  five 
binding  posts,  two  of  which  are  con- 
nected by  flexible  leads  to  the  rotating 
coil.  The  others  serve  as  connections' 
to  the  ends  and  center  tap  of  the  large 
winding. 
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The  Radio  Department 


IT  may  appear  to  lie  a  reflection  on 
the  intelligence  of  radio  men  to 
bring  up  here  the  subject  of  Martian 
signals,  the  possibility  of  which  has 
l>een  brought  to  the  attention  of  the  pub- 
lic through  newspaper  statements  at- 
tributed to  Marconi,  though  he  has  de- 
nied the  responsibility  for  them.  How- 
ever, some  interesting  points  were 
made  by  Mr.  A.  A.  Campbell  Swinton 
in  his  presidential  address  to  the  Wire- 
less Society  of  London. 

"Perhaps  is  might  be  pointed  out 
with  advantage  that  the  intensity  of 
received  signals  varies  inversely  more 
or  less  as  the  square  of  the  distance  be- 
tween the  source  and  point  of  reception, 
so  that,  if  we  suppose  the  mysterious 
signals  in  question  originate  on  the 
planet  Mars,  the  power  of  the  sending 
apparatus  must  lie  of  prodigious  di- 
mensions. 

"For  example,  if  the  signals  are  re- 
ceived in  London  as  loudly  as  those 
from  Paris,  the  power  employed  at 
Mars  must  be  greater  than  that  used 
at  Paris,  in  the  proportion  of  the  square 
of  200,  the  rough  distance  of  49,000,- 
000,  the  distance  in  miles  to  Mars. 

"The  power  employed  at  Paris  is 
about  200  horsepower,  so  that,  unless 
the  inhabitants  of  Mars  have  im- 
proved methods  of  directional  sending 
greatly  surpassing  our  own,  the  power 
used  on  Mars  to  give  equal  effects  at 
London  must  be  about  60,000,000,000 
times  greater  than  at  Paris,  or  say 
12,000,000,000,000  horsepower." 

While  the  circumstances  might  be 
such  that  this  power  could  be  reduced 
greatly,  it  is  obvious  that  an  impossible 
amount  of  energy  would  have  to  be 
employed  to  signal  to  the  earth.  The 
required  horsepower  given  by  Mr. 
Campbell  Swinton  is  equal  to  8,952,- 
000,000,000  kilowatts.  If  it  costs  ten 
cents  per  kilowatt-hour  on  Mars,  the 
expense  to  the  Martians  for  each  hour 
of  signaling  would  be  895,000,000,000 
dollars. 

THE  vacuum  tube  situation,  as 
was  stated  in  the  March,  1920, 
issue,  is  such  a  complex  affair  that 
is  it  almost  impossible  to  pick  out 
facts  of  importance  to  the  experi- 
menters. This  is  made  doubly  difficult 
by  the  legal  definitions  which  have 
come  to  supplement  and  modify  general 
technical  understanding. 

According  to  Judge  Mayer,  "An  am- 
plifier really  consists  of  two  or  more 
detectors  in  tandem  with  a  telephone 
transformer  interposed  between  each 
element  in  series.  The  primary  element 
of  such  an  amplifier  may  be  either  an 
audion  or  any  other  form  of  a  detector. 
...  In  other  words,  an  'amplifier'  is 
part  of  a  detector." 

In  regard  to  the  Oscillion,  the  fol- 


lowing statement-is  from  Judge  Mayer: 

"While  the  claim  covers  broadly  the 
device  (Fleming  valves)  when  used  in 
the  radio  art,  yet  when  read  with  the 
context  of  the  specification,  it  is  plain 
that  Fleming's  disclosure  was  addressed 
to  the  use  of  the  instrumentality  as  a 
detector  only. 

"It  is,  however,  a  principle  of  pat- 
ent law — so  well  settled  as  not  to  call 
for  citations  of  authority — that  a  pat- 
entee is  entitled  to  all  of  the  benefits 
of  his  invention  whether  or  not  known 
to  or  foreseen  by  him. 

"The  testimony  of  the  experts  and 
numerous  demonstrations  in  the  court 
room. .  .  proved  beyond  a  peradven- 
ture  that  the  two  element  valve  pos- 
sesses inherently  the  same  capacity  for 
generating  radio  waves  as  is  possessed 
by  defendant's  (de  Forest's)  three- 
element  device." 

In  a  demonstration,  "The  valve  was 
made  to  oscillate  without  a  condenser 
although  the  action  in  this  regard  is 
not  certain  and  reliable;  but,  this  lat- 
ter fact  is  immaterial." 

It  is  not  generally  known  that  a 
Fleming  valve  has  been  made  to  oscil- 
late. This  was  done  with  a  special 
gas  tube,  but  further  information  con- 
cerning the  means  employed  is  not 
known. 

The  statement  in  the  March  issue, 
concerning  the  purchase  of  vacuum 
tubes,  may  have  been  misleading.  To 
make  it  more  -clear —  "Tubes  not 
licensed  under  the  Fleming  patents  can 
be  used  only  for  other  than  radio  work 
or  non-communication  purpose,  and 
then  only  when  licensed  by  the  de  For- 
est Company  for  the  use  of  the  grid." 

RADIO  men,  whether  concerned  with 
the  commercial  or  experimental 
aspect  of  radio  work,  will  be  greatly 
pleased  at  the  announcement,  made  by 
Dr.  Goldsmith  at  the  May  meeting  of 
the  Institute  of  Radio  Engineers,  that 
the  Department  of  Commerce,  in  its 
decisions  regarding  radio  regulation 
and  legislation,  will  be  guided  by  a 
committee  of  twenty-eight  radio  engi- 
neers, of  whom  twenty-seven  are  mem- 
bers of  the  Institute,  while  the  twenty- 
eighth  man  is  about  to  become  a  mem- 
ber. 

This-  means  that  the  future  control 
of  radio  has  been  put,  not  in  the  hands 
of  uniformed  men  or  in  the  military, 
but  in  a  representative  body  of  engi- 
neers who  are  entirely  familiar  with 
the  problems  involved,  and  personally 
interested  in  their  most  useful  solution. 

It  was  notable  that,  in  the  discus- 
sions by  this  committee,  almost  unani- 
mous agreement  was  reached  on  the 
various  subjects  discussed.  The  decis- 
ion to  put  the  radio  problem  in  the 
hands  of  such  a  committee,  and  the 


promise  of  successful  results,  lifts  from 
the  art  the  gathering  cloud  of  Govern- 
ment monopoly. 

TWO  papers  by  Dr.  Austin,  of  the 
Bureau  of  Standards,  were  read  at 
the  May  meeting.  The  first  was  on  the 
quantitative  predetermination  of  loop 
antenna  transmission  and  reception. 
These  were  checked  by  actual  measure- 
ments made  at  the  Bureau  en  signals 
from  Arlington. 

A  point  brought  out,  of  special  in- 
terest to  experimenters,  was  that  loop 
transmission  and  reception  is  very- 
much  more  efficient  at  short  wave- 
lengths, in  the  neighborhood  of  200 
meters,  than  at  the  long  waves.  This 
was  shown  clearly  in  one  of  the  tables 
accompanying  the  paper. 

The  second  paper  summed  up  the 
results  of  observations  on  static,  show- 
ing the  variations  in  audibility  on  dif- 
ferent wavelengths  over  periods  of 
twenty-four  hours. 

A  striking  feature  of  the  curves 
shown  was  that  a  receiving  set  tuned  to 
15,000  to  20,000  responds  several  hun- 
dred times  more  loudly  to  the  static 
than  when  it  is  adjusted  to  200  meters. 
This  accounts  for  the  static  interference 
during  transatlantic  communication. 

This  led  to  a  discussion  of  the  char- 
acteristics of  the  static  discharge.  Mr. 
Pickard  maintained  that  the  static  is 
a  critically  damped  impulse,  and 
showed  several  slides  illustrating  re- 
sults which  were  obtained  from  an  arti- 
ficial static  producer.  These  checked 
with  Dr.  Austin's  curves  on  the  audi- 
bility of  static  at  a  receiver  tuned  to 
different  wavelengths. 

It  may  be  added,  for  the  benefit  of 
those  who  are  not  members  of  the  In- 
stitute, that  copies  of  the  Proceedings 
can  be  purchased  from  the  Secretary, 
Institute  of  Radio  Engineers,  College 
of  the  City  of  New  York,  New  York 
City.  Application  blanks  for  mem- 
bership can  also  be  obtained  by  writ- 
ing to  this  address. 

NEXT  month,  a  heterodyne  wave- 
meter  for  150  to  20,000  meters 
will  be  described,  with  full  details  and 
illustrations  of  the  apparatus.  The  in- 
strument, under  construction  in  Every- 
day's  laboratory,  is  nearly  finished. 
An  amplifying  unit  is  also  being  made 
for  the  June  issue.  Both  of  these  de- 
vices have  much  of  interest  for  experi- 
menters who  make  their  own  apparatus. 

The  article  on  the  non-inductive  re- 
sistance box  has  been  postponed  to  ac- 
company the  conclusion  of  Mr.  Clem- 
ent's article  on  high  frequency  resist- 
ance measurements.  In  the  June  issue 
he  will  describe  several  circuits  which 
can  be  used  for  this  purpose,  and  one 
special  method  not  disclosed  before. 

Several  new  instruments  from  the 
manufacturing  companies  will  also  be 
shown  in  the  next  number. 
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A  Model  Automobile 


THE  automobile 
shown  in  the  illus- 
tration is  one  of  the  best 
pieces  of  model  engineer- 
ing that  has  come  to  our 
attention  in  some  time. 
Xot  one  of  the  construc- 
tional features  of  the  lit- 
tle machine  differs  from 
those  of  its  prototype. 
The  characteristic  lines 
of  the  body,  which  were 
designed  after  those  of  a 
well-known  car,  will  be 
immediately  recognized. 
Even  the  tires  are  in- 
cluded on  the  model  and 
how  the  builder  over- 
came this  difficult  prob- 
lem is  quite  beyond  the 
Editors  of  Everyday 
unless  he  succeeded  in 
inducing  some  of  the 
large  manufacturers  to 


make  them  especially  for 
his  use,  which  seems 
somewhat  doubtful.  The 
steering  gear,  headlights, 
windshield,  fuel  tank, 
upholstering,  radiator 
wheels  and  dash  are  car- 
ried out  with  amazing 
detail,  to  say  nothing  of 
the  smaller  fitments.  As 
far  as  can  be  learned, 
the  little  machine  is  not 
equipped  with  a  work- 
able gasoline  motor.  It 
appears  that  the  con- 
structor of  the  machine 
(who  appears  in  the  pho- 
tograph) made  the  de- 
vice to  demonstrate  a 
new  automobile  top  of 
which  he  is  the  inventor. 
It  will  be  seen  that  the 
top  is  not  similar  to  the 
conventional  type. 
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This  chart,  which  shows  the  different  types  of  American  car  trucks,  was  prepared  by  Mr.  George  Bender.   It  will  be  of  great  assistance 

to  model  engineers  engaged  in  the  construction  of  model  railways 
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A  Home-Made  Hygroscope 

By  L.  B.  Robbins 


ONE  of  the  earliest  forms  of  bar- 
ometers consisted  of  a  long 
piece  of  "gut"  hanging  verti- 
cally and  held  straight  by  a  weight. 
This  was  called  a  hygroscope,  and  fore- 
told weather  changes  by  recording 
changes  in  atmospheric  moisture.  As 
the  gut  absorbed  moisture  its  length 
varied  and  these  variations  indicated 
certain  changes  in  the  weather. 

The  apparatus  herein  described 
makes  use  of  this  principle  inasmuch  as 


at  the  right.  A  screw  eye  takes  the 
place  of  a  fifth  pulley  at  the  left.  Use 
long  slender  screws  for  the  pulleys  to 
rotate  on  and  provide  washers  if  the 
heads  are  too  small  to  retain  the  spools 
upon  them.  One  more  pulley  is  mount- 
ed in  a  similar  manner  at  the  lower 
right  hand  comer  of  the  base. 

The  four  remaining  pulleys  are  then 
provided  with  hangers  made  of  sheet  tin 
bent  in  the  form  of  a  U  as  shown  in 
detail.  Holes  through  the  top  of  each 


,Pulley 


HI 

91:- 


I .Cov*p 


Style  of  PultcyMod* 
of  Fishlina  Spool 


1  Tin  W«lgM  Hanger 


Weight 


Holt  for  Cotter. 
Copper  Tube.  / 


Bolt' 


Spool-''  Washer-1 


totter-Pin  t- 
Spool 


'Wooden  Lugs  for 
attaching  dial  to  case 


Weight.-"'*]  
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the  gut  is  used,  but  is  arranged  in  such 
a  way  as  to  be  in  a  convenient  form  and 
readily  accessible.  Only  simple  things 
are  needed  in  its  construction  which  can 
be  found  or  made  at  any  work  bench. 

First  procure  nine  deep  grooved 
spools  about  2  in.  in  diameter.  There 
are  certain  brands  of  high  grade  fish 
line,  which  come  wound  upon  spools 
admirably  suited  to  this  purpose.  Five 
are  used  for  stationary  pulleys  and  four 
for  weighted  ones.  Mount  four  of  them 
near  the  top  edge  of  a  base  board  3  ft. 
6  in.  long  by  2  ft.  wide,  setting  them  in 
a  straight  line  allowing  considerable 
more  space  at  the  left  of  the  row  than 


leg  take  the  axle  of  the  pulley,  which 
consists  of  a  small  bolt.  A  hole  in  the 
center  at  the  bottom  is  for  a  wire  by 
which  4  oz.  weights  are  attached  to 
each  hanger.  These  weights  are  made 
by  pouring  moulten  lead  into  small 
sand  moulds,  letting  them  solidify 
about  a  wire  through  their  centers. 
Make  a  fifth  weight  for  the  dial. 

Next,  take  about  32  ft.  of  %-in.  raw- 
hide "gut"  or  belt  lacing  and  weave  it 
back  and  forth  through  the  stationary 
and  weighted  pulleys  as  indicated.  One 
end  attaches  to  the  screw-eye;  the  other 
passing  under  the  lower  pulley. 

Cut  out  a  cardboard  dial  19  in.  in 


diameter,  and  mark  it  out  in  degrees 
as  shown,  from  25  to  31.  This  is  in 
imitation  of  the  common  barometric 
readings.  Three  lugs  on  the  back  of 
dial  serve  to  fasten  it  to  the  cover  on  the 
base. 

The  dial  drum  is  shown  in  detail  and 
consists  of  a  somewhat  wider  spool  than 
the  rest  A  copper  tube  is  driven 
through  the  hole  and  acts  as  a  bearing 
which  revolves  upon  a  bolt  projecting 
from  the  base.  Wind  several  turns  of 
the  lower  end  of  gut  around  this  drum, 
hanging  the  extra  weight  from  its  end 
as  shown. 

When  this  is  done  and  the  gut  is  in 
place,  fit  a  cover  over  the  base  to  hide 
the  entire  workings.  This  can  be  held 
in  place  by  screws  or  hooks  so  it  can  bs 
easily  removed  if  necessary.  A  hole 
should  be  provided  in  the  cover  to  coin- 
cide with  that  in  the  center  of  the  dial 
and  allow  the  bearing  of  the  drum  to 
project  through.  Cut  out  a  hand  of  thin 
metal  and  ream  out  a  hole  in  the  center 
to  make  a  driving  fit  over  the  end  of 
the  bearing.  A  cotter  pin  can  be  used 
to  hold  the  hand  in  place  if  desired. 

Set  the  barometer  on  the  wall  in  the 
desired  location  and  allow  it  to  remain 
there  several  days  before  placing  on 
the  cover  in  order  that  the  weights  may 
take  up  all  slack  in  the  raw  hide  and 
stretch  it  to  its  full  length.  Then  set 
the  hand  on  the  bearing  so  it  points  to 
the  same  figure  as  a  regular- barometer 
would  indicate  at  the  same  time  and 
secure  it  finally  to  the  bearing  with  a 
drop  of  solder.  This  is  done,  of  course, 
after  the  cover  is  replaced. 

While  this  instrument  is  not  intended 
for  a  barometer  in  the  strict  sense  of 
the  word,  it  will,  however,  serve  to 
indicate  the  relative  and  absolute  hu- 
midity, the  dew  point  and  approach  of 
frosts  and  rains.  Numbers  on  the  dial 
can  be  marked  as  such  after  it  has  had 
a  few  tests. 

It  also  will  assist  in  determining  a 
healthful  degree  of  humidity  in  the 
house  while  the  heating  apparatus  is 
being  operated. 


The  six-hour  day  in  factories  has  been 
investigated  in  England.  It  was  found  that, 
for  work  requiring  heavy  muscular  exer- 
tion, it  was  advantageous,  but  the  contrary 
was  the  case  for  light  work.  It  is  said  that 
the  noise  in  a  factory  is  a  serious  element  in 
fatiguing  the  workers.  One  advantage  for 
the  six-hour  day  is  that  if  two  shifts  are 
used,  it  gives  twelve  hours  of  production  for 
the  expensive  machinery. 


An  electric  treatment  of  seeds  is  described 
in  an  English  publication.  The  seeds  are 
put  into  a  solution  containing  2]/3%-S%  of 
sodium  chloride  or  calcium  chloride.  Five 
gallons  of  the  solution  suffice  for  a  bushel 
of  seed.  Eight  watts  of  electric  power  are 
taken  for  each  gallon.  Remarkable  results 
are  claimed  in  the  way  of  increased  yield, 
although  the  same  favorable  results  have  not 
always  been  attained  by  others  than  the 
originator.  The  seed  must  be  used  soon 
after  the  treatment,  as  the  effects  of  the 
electricity  last  only  a  month. 
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"Here's  an  Extra  $50,  Grace 

—Fin  making  real  money  now!" 

"Yes,  I've  been  keeping  it  a  secret  until  pay  day  came.  I've  been  pro- 
moted with  an  increase  of  $50  a  month.  And  the  first  extra  money  is  yours. 
Just  a  little  reward  for  urging  me  to  study  at  home.  The  boss  says  my  spare 
time  training  has  made  me  a  valuable  man  to  the  firm  and  there's  more  money 
coming  soon.  We're  starting  up  easy  street,  Grace,  thanks  to  you  and  the 
I.  C.S.!" 

Today  more  than  ever  before,  money  is  what  counts.    The  cost  of  living  is  mounting  month  by  month.  You 


can't  get  along  on  what  you  have  been  making. 

Fortunately  for  you  hundreds  of  thousands  of 
other  men  have  proved  there  is  an  unfailing  way  to 
do  it.  Train  yourself  for  bigger  work,  learn  to  do 
some  one  thing  well  and  employers  will  be  glad 
to  pay  you  real  money  for  your  special  knowledge. 

You  can  get  the  training  that  will  prepare  you 
for  the  position  you  want  in  the  work  you  like 
best,  whatever  it  may  be.  You  can  get  it  without 
sacrificing  a  day  or  a  dollar  from  your  present 
occupation.  You  can  get  it  at  home,  in  spare 
time,  through  the  International  Correspondence 
Schools. 

It  is  the  business  of  the  I.  C.  S.  to  prepare 
men  in  just  your  circumstances  for  better  posi- 
tions at  better  pay.  They  have  been  doing  it 
for  28  years.  They  have  helped  two  million 
other  men  and  women.  They  are  training  over 
100,000  now.  Every  day  many  students  write 
to  tell  of  advancements  and  increased  salaries 
already  won. 

You  have  the  same  chance  they  had.  What  are 
you  going  to  do  with  it?  Can  you  afford  to  let  a 
single  priceless  hour  pass  without  at  least  finding  out 
what  the  I.  C.  S.  can  do  for  you?  Here  is  all  we  ask 
— without  cost,  without  obligating  yourself  in  any 
way,  simply  mark  and  mail  this  coupon. 


Somehow,  you've  simply  got  to  increase  your  earnings. 

 TIM  OUT  HERE  —  —  —  

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6078  B  SCR  ANTON,  PA. 

Explain,  without  obligating  me,  bow  I  can  qualify  for  the  position,  or  in  th* 
il  mark  X. 
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Q.  S.  T. 

Radio  experimenters  buying  through  this  association  are  purchas- 
ing the  goods  of  every  advertiser  in  this  magazine  at  considerable 
savings.  We  fill  orders  the  day  they  arrive.  After  deducting  their 
membership  discounts  they  obtain  the  following  prices: 

Audiotron  Tubes    $5.00 

22  V  "B"  Batteries   1.10 

001  Mfd  Assembled  Variable  Condensers   3.50 

De  Forest  Honey  Comb  Coils  107c  off  list  price. 

130-230  Wavemeters   5.90 

High  Frequency  Buzzers   2.00 

Filament  Back  Panel  Rheostats   1.55 

Tubular  Bulb  Adaptors   1.05 

Marconi  VT  Tubes   6.50 

Marco  Storage  Batteries   7.00 

We  guarantee  you  some  saving  on  anything  advertised  in 
this   magazine   if   purchased   through   this  association. 
Send  for  detailed  information 

MUTUAL  PURCHASERS  ASSOCIATION 

2  and  4  Stone  Street  Dept.  EV-1  New  York  City 
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Ready  May  25 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  absolutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  We 
catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect. 

Get  a  copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material 
liom  one  source  of  supply  and  save  trouble. 

Our  180  page  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  INC. 

New  York— 17  Park  Place  St.  Louis— 1106  Pine  St. 

Chicago — 114  So.  Wells  St.  San  Francisco— 604  Mission  St. 


EXPERIMENTAL  PHYSICS 
(Continued  from  page  141 ) 
readily  through  ordinary  glass,  so  the 
interposition  of  glass  will  often  cut  out 
the  rays  entirely.  It  is  for  this  reason 
that  a  person  will  not  tan  so  readily 
inside  a  glass  conservatory  as  out  in 
the  open  air.  Quartz,  however,  passes 
ultra-violet  light  easily,,  so  in  all  work 
with  this  type  of  radiation  prisms  and 
lenses  must  be  of  quartz. 

There  are  many  methods  of  produc- 
ing ultra-violet  light  experimentally ;  the 
most  common  being,  the  mercury  vapor 
lamp,  a  spark  discharge,  and  an  elec- 
tric arc.  When  using  a  mercury  va- 
por lamp  it  must  l>e  provided  with  a 
quartz  window  to  allow  the  rays  to 
escape,  and  since  this  type  of  lamp  is 
somewhat  expensive  the  author  has 
used  the  spark  and  arc  methods  ex- 
clusively. 

Of  these  two  the  arc  is  much  prefer- 
able. If,  however,  the  experimenter  is 
the  possessor  of  a  wireless  transmitting 
set,  he  may  use  his  transformer,  con- 
denser, inductance  and  gap,  to  produce 
ultra-violet  light  of  fairly  good  in- 
tensity. The  spark  gap  should  be  fit- 
ted with  zinc  electrodes,  as  this  pro- 
duces much  better  rays. 

The  construction  of  a  good  arc  lamp 
for  the  experimental  production  of 
ultra-violet  rays  is  shown  in  Fig.  2. 
The  completed  instrument  is  shown  in 
Fig.  3.  From  these  two  illustrations 
the  construction  should  be  easily  seen. 
Of  course,  any  small  hand  arc  lamp 
may  be  used,  and  the  following  de- 
scription of  the  author's  is  only  given 
for  those  who  do  not  have  one  suitable 
for  this  type  work. 

A  small  round  metal  container  is 
fastened  horizontally  on  the  top  of  a 
wooden  support.  In  each  side  of  the 
container  two  holes  about  an  inch  in 
diameter  are  cut  to  allow  the  electrodes 
to  enter  the  container.  On  each  side  a 
common  ten  cent  monkey-wrench  is 
fastened  by  a  suitable  clamp  arrange- 
ment. The  object  of  the  monkey- 
wrenches  is  to  permit  easy  manipulat- 
ing of  the  electrodes.  An  insulating 
clamp  formed  of  two  thin  pieces  of 
fiber  or  hard  rubber  bolted  together, 
is  attached  to  the  moving  portion  of  the 
monkey-wrench.  Through  this  clamp 
the  electrodes  are  inserted  and  firmly 
fixed  in  place.  By  turning  the  small 
worm  screw  on  each  monkey-wrench 
the  electrodes  may  easily  be  brought 
together,  an  arc  struck,  and  then  sepa- 
rated sufficiently  to  form  a  good  arc 
discharge.  The  cheapness  of  construc- 
tion and  the  ease  of  handling  should 
recommend  this  arc  lamp  to  the  amateur 
experimenter.  Besides  ultra-violet  rav 
work  it  may  be  used  in  countless  other 
experiments,  and  is  a  valuable  addi- 
tion to  the  amateur  s  laboratory. 

In  the  rear  of  the  metal  container  a 
reflector  is  placed.  This  c;mnot  be  of 
(Continued  on  page  168) 
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WirelessTelephone  Industry  PresentsTremendous 
Field  of  Opportunity  to  Ambitious  Americans 

E.  K.  Haas,  Director  of  the  National  Radio  Institute,  tells  how  the  development  of  the  W  ireless  Telephone 
has  opened  a  fertile  and  uncrowded  field  of  opportunity  to  American  men  and  women. 

When  Alexander  Graham  Bell  announced  his  invention  of  the  telephone  to  the  skeptical  world  he  was 
hooted,  laughed  at  and  told  that  his  device  was  simply  a  scientific  toy.  But  the  men  and  women  who 
backed  the  Bell  Telephone  with  their  money  and  their  energies  have  reaped  rewards  far  beyond  their 
rosiest  dreams. 


to  $15,000  a  year. 


Marconi  met  with  a  similar  experience  when  he 
claimed  completion  of  the  first  Wireless  Tele- 
graph with  which  messages  could  be  sent 
through  space  without  wires.  But  Marconi 
started  something  which  has  revolutionized  all 
former  methods  of  communication  for  today  it  is 
possible  to  send  messages  around  the  world  by 
Wireless  Telegraphy.  There  are  thousands  of 
people  and  millions  of  dollars  involved  in  carry- 
ing on  the  industry  and  a  permanent  demand 
exists  for  more  men  and  women,  trained  in 
Wireless  than  can  possibly  be  supplied.  Salaries 
in  the  wireless  field  have  advanced  steadily  and 
today  range  from  approximately  $250  a  month 


And  now  comes  the  last  word  in  the  devel- 
opment.of  Wireless  with  the  perfection  of 
the  Wireless  Telephone  and  the  announce- 
ment that  wireless  telephone  communication 
is  actually  established  between  New  York  and 
Chicago  and  that  perfectly  audible  conversa- 
tions may  now  be  held  between  rapidly  mov- 
ing aeroplanes  high  in  the  air  and  stations 
located  on  land. 

The  Wireless  Telephone  annihilates  space         4,'$Tj^'!\  -1^* 
and  in  doing  so  overcomes  many  of  the        -fe^jgg^A-  - 
serious  objections  to  older  methods  of  tele- 
phonic communication.    So  great  has  been  the  development  in  this 
line  that  Congressman  Steencrson  of  Minnesota  recently  stated  that 
all  telegraph  and  telephone  wires  would  soon  be  scrapped  owing  to 
the  perfection  of  Wireless. 

Men  and  women  are  needed  and  will  be  needed  in  ever  increasing 
numbers  to  carry  on  the  work  made  necessary  by  the  advent  of  the 
Wireless  Telephone.  Those  who  realise  this  fact  and  who  prepare 
now  to  successfully  fill  positions  in  this  great  field,  will  be  the  first 
to  profit — as  in  the  case  of  the  pioneers  in  the  telephone,  automobile, 
talking  machine  and  flying  machine  industries. 

has  always  been  at  a  disadvantage  be- 
the  inadequacy  of  her  oceanic  cable 
This  is  one  of  the  many  important 
to  greater  world  commerce  which  the 
Telephone  will  effectually  remove.  In 
Wireless  Telephone  puts  the  world  at 
s  front  door  and  elevates  her  from  a 
a  major  position  in  world  communica- 

The  permanent  success  of  Wireless  Telephony 
in  America  is  definitely  assured  because  of  the 
recent  formation  of  the  Radio  Corporation  of 
America   (controlled  by  the  General  Electric 
Company)    which    has  taken   over   the  basic 
Alexanderson  patents  covering  radio  intercommunication  and  will 
virtually  control  this  important  industry  in  America  and  as  a 
further  sign  of   progress   American  apparatus  is  now  standard 
throughout  the  world. 


Due  to  its  low  cost  of  operation,  installation 
and  maintenance,  the  wireless  telephone  is 
steadily  supplanting  the  long  distance  tele- 
phone for  practical  business  purposes.  Branch 
factories  located  in  different  cities  may  now 
enjoy  the  advantages  of  frequent  telephonic 
intercourse  by  means  of  their  individually 
controlled  wireless  stations;  the  wireless  tele- 
phone makes  possible  telephonic  communica- 
tion between  moving  trains,  ships  and  other 
carriers,  something  heretofore  impossible  of 
accomplishment  and  it  will  soon  be  as  simple 
a  matter  to  talk  by  wireless  phone  with  people 
across  the  ocean  as  it  now  is  to  phone  across 
the  street. 

The  Wireless  Telephone  is  bound  to  do  more  toward  unifying  the 
commercial,  political  and  social  interests  of  the  world  than  any  other 
single  factor.  The  day  of  wireless,  while  still  at  its  dawn,  is  here 
to  stay  and  the  field  of  opportunity  which  it  has  opened  to  ambiti- 
ous men  and  women  is  second  to  none. 

Each  new  step  forward  in  the  development 
of  wireless  creates  a  still  further  demand 
for  men  and  women  who  are  trained  in  this 
modern  method  of  communication  and  it  was 
in  order  to  help  meet  this  ever  increasing 
demand  that  the  National  Radio  Institute 
was  founded  in  the  Nation's  Capital,  in  1914 
by  James  E.  Smith,  E.  E. 

The  National  Radio  Institute  was  one  of  the 
first  schools  of  Wireless  Telegraphy  in 
America  and  was  the  first  to  teach  this 
science  by  mail.  Thousands  of  students 
have  completed  their  practical  courses  in  this  fascinating  study. 
Hundreds  of  them  are  still  holding  important  positions  in  the  wire- 
less field  and  a  permanent  demand  now  exists  for  all  graduates  of 
the  National  Radio  Institute. 

It  is  only  natural  that  the  National  Radio  Institute  should  also  be 
first  in  the  field  to  teach  Wireless  Telephony  by  mail  to  the  hundreds 
of  progressive  Americans  who  realize  that  this  modern  method  of 
communication  in  all  its  various  branches  presents  a  broad  field  of 
commercial  opportunity  in  which  to  exercise  their  abilities  and  make 
their  fortunes. 

You,  who  have  read  this  far  will  find  in 
Wireless  Telephony  the  opportunity  for 
growth*  and  successful  accomplishment  for 
which  you  have  long  been  seeking.  By  tak- 
ing up  the  study  of  Wireless  Telephony 
now,  as  taught  by  the  National  Radio  In- 
stitute you  will  advance  rapidly  as  its  uni- 
versal use  increases  and  you  will  be  carried 
along  on  the  crest  of  the  wave  to  success  in 
what  is  fast  becoming  one  of  the  foremost 
industries  in  the  world. 


Text  Book  and  Advance  Lesson  on  Approval 

The  National  Radio  Institute's  home  study  course  in  modern  wireless  telephony  consists  of  a  complete  text  book  containing  300  modern  illus- 
trations, a  complete  index  and  ten  individual  lessons,  personal  instruction  and  aid,  each  treating  a  practical  phase  of  the  subject,  but 
depending  on  each  other  for  a  firm  foundation  and  thorough  knowledge  of  the  entire  subject.    The  real  value  of  the  course  lies  in  the 

personal  instruction,  correction  of  lesson  papers  and  individual  help  to 
suit  each  case.  In  order  to  quickly  introduce  the  course  we  offer  it 
complete  for  only  $15  cash  or  $17.50  in  payments  of  $7.50  down  and 
$10  in  thirty  days.  This  enables  you  to  examine  the  course  before  pay- 
ing the  full  tuition.  We  will  send  the  complete  text  book  and  first 
lesson  on  receipt  of  the  attached  coupon,  properly  filled  out  with  $7.50 
on  account.  You  may  examine  the  text  book  and  lesson  for  three  days 
and  then  remit  an  additional  $7.50  and  we  will  send  the  remainder  of 
the  course  in  full;  or  you  may  remit  an  additional  $10  in  thirty  days; 
or  return  the  text  book  and  lesson  in  good  condition  and  your  $7.50 
will  be  refunded  to  you. 


SEND  THIS  FREE  TRIAL  COUPON  TO-DAY 


The  Natlonsd  Radio  Institute 
Division  of  Radio  Telephony 
Dept.  206,  14th  A  U  Sts.,  N 
Washington,  D.  C. 


W. 


Inclosed  And  deposit  of  17.50  on  account  for  which  aend  me  prepaid 
your  complete  text  book  and  leason  No.  1  of  your  Horns  Study  Course  In 
Modern  wireless  Telephony  for  three  days  examination  on  approval  At 
the  end  of  three  dan  I  acre*  to  either  remit  an  additional  $7.60 
In  full  payment  for  the  entire  course  or  to  remit  an  additional  $10  In 
thirty  days,  or  return  the  text  nook  and  lesson  to  you  In  good  condition 
nn  receipt  of  which  you  will  refund  the  inclosed  $7.50. 

Name  

Addrex  

City  si»t«.  


THE  NATIONAL  RADIO  INSTITUTE 

Division  of  Radio  Telephony,  Dept.  206 

WASHINGTON,  D.  C. 
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INfERNATIolAl 

SQUARE  AND  LINEAR  LAW 
VARIABLE  CONDENSER 

\U  The  Square-Law  Variable  Condensers  pro- 

■  ■  mm$  '  1  vide  a  most  convenient  element  in  all  circuits 
™^  for  adjustment  to  wavelength.  The  Linear- 
Law  Variable  Condensers  are  used  where  capacities  are  to  be  measured 
and  as  energy  storing  units.  The  International  Condensers  are  all 
housed  in  standard  interchangeable  cases,  and  may  be  incorporated  in  a 
complete  receiving  outfit  of  any  type  by  adding  to  other  International 
Sectional  Radio  Units  such  as  Amplifiers,  Detectors,  etc., — at  any  time. 
Write  to  Dept.  21  for  free  bulletin  describing  the  International  Experi- 
mental products. 

International  Radio  Telegraph  Company 

326  BROADWAY  NEW  YORK  CITY 


THE  WAY  TO  SATISFACTION 

Lies  thru  a  careful  purchase  of  trustworthy 
equipment. 

Let  your  first  cost  be  your  only  cost  by  "Buying 
Right"  at  the  very  start. 

Inferior  apparatus  can  but  produce  inferior 
results. 

ALL  RADIO  EQUIPMENT 

carried  by  us  is  selected  stock — selected  with  a  view 
toward  dependability,  service  and  reasonable  cost. 

Bulletin  14  will  be  sent  upon  receipt  of  10  cents — ap- 
plicable on  first  dollar  order. 

ATLANTIC  RADIO  CO.,  Inc. 

88  Broad  Street  Boston  9,  Mass. 


What  Every  Mechanic  Should  Thoroughly  Know 

This  book  points  out  the  stumbling  blocks  for  mechanic*  to  aroid  In  acquiring 
•  complete  understanding  as  well  as  to  show  you  HOW  TO  GO  AT  the  read  5 
of  a  blue  print  drawing.  " 

Erery  phase  of  the  seventy  subjects  If  rone  Into  In  detail,  so  that  but  antrum 
mmJ"}  m.M.t7  Wl.th  2M  !LtUe  "'X^l  **«ry  point  is  clear"  brought  oi?" ah 
sufficient  sketches  to _  describe  each  of  the  actual  blue  print  drawtagexamoleT 
In  fact,  the  Illustrations  are  practically  self  explanatory      u™""«  examples. 

Every  mechanlo  needs  this  book,  be  bis  experience  In  mechanics  limited  or 
blue  prta'u  a  day         "  commeI1'  frOT1  ■  man  who  on  from  50  to  500 

"I  never  thought  there  was  se  much  to  knew 
la   the  rsadlng  of  a  blue  print  drawing  " 

WM.  P.  CONJWAT.  jf'^'^Dopt.  Mar., 

J*^*!££**£2«SL  th.e„J'?,t.?UL!fd  B^SfijS  'information'  SB  tsss  subject 
of  blue  print  reading,  and  U  the  best  and  safest  lnrestment  you  can  make 
RS&J?  JV.OOP.^)?-'1*'  De,ore  '"get.     YOC  CANNOT  LOSE  Ymm 

MONEY  REFUNDED  IF  NOT  SATISFIED.  ia<hk.  IUUK 

PRICE:    Post  paid  U.  S..  $2  00;  Canada.  W  IS;  Foreign.  $2  25 
„     .       .    .      Mi  pages— Sin  5  X  7V,  Inches.  ' 
Handsomely  bound  In  cloth  22a  Illustrations 

54  months  In  the  making.  111  '"M 

EDUCATIONAL  INSTITUTE,  136  Rowland  Bids;,  Detroit,  Michigan 
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EXPERIMENTAL  PHYSICS 
(Continued  from  page  166 ) 

glass  as  ultra-violet  rays  do  not  pass 
through  glass  readily,  nor  are  they  well 
reflected  from  it.  The  reflector  then, 
must  necessarily  be  of  metal.  It  has 
been  found  that  a  nickel  plated  brass 
or  tin  reflector  is  the  best  suited  for 
this  type  of  work.  For  some  unac- 
countable reason  silver  plated  reflectors 
do  not  give  very  satisfactory  results. 
For  good  results  the  reflector  should  be 
parabolic  in  order  to  focus  the  rays  on 
one  spot.  This  is  necessary  as  it  is 
impossible  to.  use  a  lens  to  focus  the 
rays,  as  glass  is  impervious  to  the  rays. 

At  first  the  arc  should  be  provided 
with  ordinary  carbons.  Using  them 
fairly  good  ultra-violet  content  will  be 
found  to  the  light.  Using  one  metal 
and  one  carbon  electrode  more  rays  will 
be  formed.  The  author  has  found  that 
the  combination  of  one  iron  electrode 
and  one  carbon  gives  excellent  results, 
although  the  arc  is  somewhat  hard  to 
start  One  authority  on  the  subject 
has  suggested  the  use  of  two  tungsten 
electrodes,  but  the  price  of  tungsten  has 
kept  the  author  from  trying  this  com- 
bination. 

By  far  the  best  method,  however,  is 
to  use  ordinary  carbon  electrodes  im- 
pregnated with  certain  salts.  The 
manner  in  which  these  electrodes  are 
made  is  as  follows:  Two  J4  inch  arc 
carbon  electrodes  are  cut  the  required 
length  for  the  arc  lamp  to  be  used. 
Some  uranium  nitrate,  easily  procur- 
able at  any  good  chemical  supply  house, 
is  dissolved  in  water  and  placed  in  a 
large  test  tube.  The  carbons  are  now 
placed  in  the  solution  which  is  boiled 
until  the  carbons  are  well  soaked  with 
the  salt.  When  dried  the  carbons  are 
inserted  in  the  lamp  and  used  just  as 
ordinary  electrodes.  More  ultra-violet 
light  will  be  found  to  emanate  from  the 
lamp  using  these  electrodes  than  by  the 
use  of  any  other  combination. 

Just  what  constitutes  the  efficacy  of 
the  uranium  salt  for  the  production  of 
ultra-violet  rays  is  not  known.  Wheth- 
er the  fact  that  uranium  is  a  radio- 
active element  has  something  to  do  with 
the  matter,  or  simply  the  fact  that 
uranium  is  the  heaviest  element,  is  not 
known  at  the  present  time.  To  be 
sure  other  salts  when  soaked  into  the 
electrodes  will  aid  in  the  production  of 
the  ultra-violet  rays;  chief  among 
which  are  the  salts  of  tungsten,  thor- 
ium, iridium,  etc.  It  is  a  wonderful 
field  for  experimentation  and  study. 
This  field  holds  forth  as  much  oppor- 
tunity for  original  research  as  any  in 
the  work  in  modern  physical  science. 

The  next  article  of  this  series  will 
outline  a  number  of  very  interesting 
experiments  with  ultra-violet 

(To  be  continued.) 
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THE  PERFECT 
VACUUM  TUBE 
COMBINATION 

PRESENTING  TWO  NEW  TYPES  OF 
VACUUM  TUBES  FOR  EXPERIMENTERS 

— the  De  Forest  20  Audion  Detector  and  the  Moorhead  VT 
Amplifier-Oscillator:  perfected  to  meet  the  increasing  demand  for 
tubes  of  superior  efficiency,  wherein  all  desirable  characteristics  are 
combined  without  subordinating  any  essential  elements. 


THE  DE  FOREST  20 
AUDION  DETECTOR 

Type  20  combines  all  the  advantages 
of  the  tubular  type  De  Forest  audion, 
in  its  extreme  sensitiveness  as  a  de- 
tector, with  those  of  the  Navy  stand- 
ard base.  This  tube  is  of  the  so-called 
"soft"  type,  requiring  relatively  low 
B  battery  potential,  and  is  unexcelled 
as  a  detector. 

Both  types  of  tubes  are  of  unusually 
rugged  construction. 


THE  MOORHEAD  VT 
AMPLIFIER-OSCILLATOR 

The  VT  Amplifier-Oscillator  is 
similar  to  the  Navy  "hard"  tube,  and 
is  designed  and  manufactured  ex- 
pressly for  amplification  and  oscilla- 
tion purposes. 

A  combination  of  two  or  more  Moor- 
head tubes  as  amplifiers  with  a  De 
Forest  tube  as  the  initial  detector  or 
oscillator  is  the  ideal  receiving  com- 
bination for  long  distance  amateur  or 
long  wave  reception. 


These  tubes  are  licensed  under  the  De  Forest  Audion  and  Fleming  Patents. 


PRICE  $7  EACH 

Specify  full  names  of  tubes  when 
ordering.  Orders  may  be  placed 
through  a  dealer  or  sent  direct,  with 
check,  draft,  or  money  order,  to  the 
Laboratories.    Immediate  delivery. 


Dealers — Write  for  prices  and  particulars. 

PACIFIC  RADIO  SUPPLIES  CO.,  SAN  FRANCISCO 

SOLE  SALES  AGENTS  FOR  MOORHEAD  LABORATORIES,  INC. 

REFERENCE,  THE  AMERICAN  NATIONAL  BANK,  SAN  FRANCISCO. 
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Two  Famous 

RADISCO  SPECIALTIES 

RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far 
superior  to  any  similar  type  of  Inductances.  Made  in 
seventeen  sizes,  tapped  and  plain.  Wave  length  range 
from  200  to  20,000  meters,  priced  from  70c  to  $4.85. 
Plentiful  supply  in  stock  at  all  Radisco  Agencies. 

RADISCO  BETTER  "B"  BATTERY 

i*  made  according  to  Government  specifications  in  two  (2)  sizes — 
3*4x2z2!4"  and  f>V2x4x3".    A  first-class  IS  cell,  5  group  battery, 

Variable  voltage  (Pat.  applied  for)  is  a  special  feature  of  this 

battery  which  enables  you  to  provide  critical  voltage  regulation  for 
your  vacuum  tube  by  means  of  a  switch  connection  with  cells,  taps  of 
which  have  been  taken  off.  Very  economical  and  convenient.  If  one 
cell  goes  bad  just  test  each  group  of  3  cells  and  short  circuit  the  bad 
one.  Price,  small  size,  $1.40.  Large  size,  $2.40,  at  any  agency,  or  if 
ordered  by  mail  include  postage  for  2  pounds  on  small  size  and  5 
pounds  on  large  size. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for 
the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting 
efficient  apparatus. 

Below  are  listed  a  few  of  the  reliable  firms  who  carry  the  RADISCO  COILS,  Better  "B"  Batteries  and  are  our  Agents 
for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM 


rf- — ^AWw"  r 


O 
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RADISCO 

•  APBXGATUS  • 


BETTER   "B"  BATTERY 


RADIO  DISTRIBUTING  CO. 
NSWAim  NCW  JCM 


ALBANY,  N.  Y. 
E.  L.  Long, 
21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 

Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 

BALTIMORE,  MD. 

Radio  Engineering  Co., 
614  N.  Calvert  St 

BEINVILLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 
Atlantic  Radio  Co., 
88  Broad  Street. 

BROOKLYN,  N.  Y. 

Kelly  &  Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK 

Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Ave. 

CHICAO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 


EUREKA  PEORIA 
ILLINOIS 

Klaus  Radio  Co. 
HAMPTON,  N.  H. 

Delancey  Fetch  &  Co., 
LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 
McKEESPORT,  PA. 

K.  &  L.  Electric  Co., 

427  Olive  Street. 
NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  St. 
NEWARK,  N.  J. 

A.  H.  Corwin  &  Co., 

4  West  Park  Street. 
NEWCASTLE,  PA. 

Pennsylvania   Wireless  Mfg. 
Co., 

507  Florence  Ave. 
"8HA" 
PHILADELPHIA,  PA. 

Philadelphia  School  of  Wire- 
less Telegraphy, 
Broad  and  Cherry  Streets. 


PROVIDENCE,  R.  L 

Rhode  Island  Elec.  Equip.  Co. 
45  Washington  Street 

PITTSBURGH,  PA. 
Radio  Electric  Co., 
4521  Forbes  St 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 
P.  O.  Box  3 

Branch  8  Kingsbury  St., 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 
Electric  Service  Co., 
585  Armory  Street. 

TORONTO,  ONT.,  CAN. 
The  Vimy  Supply  Co., 
585  College  Street 

WASHINGTON,  D.  C. 

National  Radio  Supply  Co., 
1405  U  Street  N.  W. 

WICHITA,  KAN. 
The  Cosradio  Co., 
1725  Fairmount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 
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EVERYDAY  SCIENCE  NOTES 

An  elaborate  report  on  the  effect  of  the 
utilization  of  electric  light  on  the  laying  of 
eggs  has  been  issued  recently  from  the 
Manitoba  Agricultural  College.  The  experi- 
ments were  carried  on  in  the  winter,  when 
daylight  was  short.  The  light  was  turned 
on  at  dusk  and  was  kept  going  until  10-30 
p.  m.  It  was  next  turned  on  at  7  a.  m. 
The  most  impressive  results  were  obtained 
between  November  15th  and  April  15th, 
1P18-1919.  In  the  darker  months,  the  cost 
per  dozen  including  light  was  21.1  c.  and  9 
ounces  of  grain  were  eaten  per  egg  pro- 
duced. This  was  for  the  artificial  light 
division.  For  the  other,  the  eggs  cost  33.6 
c.  per  dozen  and  for  each  egg  24  ounces  of 
grain  were  eaten.  From  November  15th  to 
March  1st  the  artificial  light  division  gave 
ft.324  eggs  against  2,557  eggs  of  the  unlighted 
division.  But  for  the  period  from  October 
2  7th  to  June  22d,  the  relative  production 
was  not  so  favorable  to  the  lighted  part; 
the  eggs  produced  were  13.544  against 
11,661. 


A  simple  test  for  the  hardness  of  steel 
has  been  introduced.  Sample  bars  of  stand- 
ard hardnesses  are  supplied.  They  are 
placed  in  a  holder  with  a  steel  ball  below 
them,  and  the  whole  is  then  held  on  the 
sample  to  be  tested.  A  light  blow  is  given 
and  both  sample  and  standard  bar  are  in- 
dented. The  indentations  are  compared, 
and  if  the  same  then  the  two  are  of  identical 
hardness.  Each  bar  can  be  shifted  about 
so  as  to  be  used  over  and  over  again,  and 
the  effort  is  to  obtain  a  bar  that  will  give 
the  same  indentation  as  the  piece  tested. 


The  relation  between  shoemakers'  sizes 
in  the  French  and  English  or  American 
system  have  been  published  in  a  French 
contemporary.  The  English  system  is  the 
same  as  the  American,  three  numbers  to 
the  inch.  In  France  there  are  four  sizes 
to  the  French  inch;  this  reduces  to  almost 
the  same  dimension  as  the  English  shoe  size; 
the  English  inch  is  .0255  meter,  the  French  is 
.027  meter,  a  difference  of  about  .08  inch, 
and  the  English  size  number  is  .06  inch 
longer  than  the  French. 


Efforts  are  being  made  to  utilize  horse- 
.  chestnuts.  By  steeping  them  in  a  proper 
solvent,  such  as  water,  and  fermenting  the 
liquid  by  a  special  process,  acetone  and 
butyl  alcohol  are  produced.  The  distillate 
from  the  fermented  liquid,  called  the  "mixed 
oil",  contains  1/3  acetone  and  2/3  butyl 
alcohol.  The  nuts  give  19%  of  the  "mixed 
oil".  The  works  are  at  King's  Lyn,  Eng. 


Pomace,  the  residue  left  in  the  press  after 
the  juice  has  been  expressed  from  fruit,  such 
as  from  apples  in  making  cider,  is  of  little 
value  for  cattle  food,  as  it  is  deficient  in 
some  of  the  important  elements  of  nutrition. 
It  can  be  made  a  valuable  food  by  mixing 
it  with  45%  of  its  weight  of  molasses.  This 
has  to  be  done  at  a  temperature  of  about 
180°  F.  with  vigorous  stirring.  The  result 
is  a  dry  product,  easily  handled,  and  a  good 
feed  for  cattle.  The  molasses  supplies  the 
deficiencies  of  the  pomace. 


The  explosion  of  meteorites  as  they  ap- 
.proach  the  earth  is  accounted  for  by  the  re- 
sistance of  the  air.  Their  velocity  is  so 
great  (it  may  be  30  miles  a  second)  that 
the  contact  with  the  air  is  almost  or  quite 
like  a  blow.  The  loud  sound  they  make 
when  exploding  is  attributed  to  what  is 
called  the  shock  wave.  This  was  observed 
with  projectiles  in  the  war.  They  produced 
a  noise  like  that  of  an  explosion,  under  con- 
ditions of  high  velocity  as  they  passed  on 
their  trajectory. 


SPECIAL  ANNOUNCEMENTS 

This  is  Important  to  You 
READ  IT 

IE  ever  increasing  cost  of  raw  material  and  labor 
ompels  us  to  advance  the  price  of  our  famous 
Loud  Speaking  Horn.    After  May  31st  the  price  of 
our  horn  will  be  $15.00.    You  cannot  buy  a  better 
horn  at  twice  the  price  we  ask. 
ORDER  NOW  AT  THE  OLD  PRICE  OF  $12.50  each. 
There  are  two  styles — Desk  type  and  wall  type.  Specify 
type  desired. 

FOR  THOSE  WHO  PREFER  TO  MAKE  THEIR 
OWN  APPARATUS  we  would  suggest  that  they  buy  the 
parts  of  this  horn  and  assemble  same  themselves.  Com- 
plete set  of  parts  ready  to  be  assembled — either  type,  $11.50. 

(Price*  of  part*  (hall  be  advanced  also) 

Considering  the  very  low  price  asked  for  such  high  grade  instruments 
nu  Co         ders  shall  be  accepted.    Remit  by  post  office  or  express 

money  order. 

Our  New  Vacuum  Tube  Detector  and  Amplifiers 
now  in  course  of  construction  which  embody  many 
new  features  will  be  ready  soon.  Don't  miss  next 
month's  advertisement. 

MODERN  RADIO  EQUIPMENT  CO. 

Designers  and  Manufacturers  of  High  Grade  Radio 
Apparatus 

ELIZABETH,  NEW  JERSEY 


RADIO  APPARATUS 

Distributors  of  reliable  radio  apparatus  for  Experimenters  in  every  branch 

of  the  radio  field 

^QT»3g\  'REMEMBER" 

The    sign   of    service    and      /       /W»JSla)M\  We     carry     an  immense 

immediate  deliveries.     All      u^m1G355£cF       /     stock  and  can  make  imme- 
we  ask  is  a  trial.  \J"    ^^a%s  diate    delivery    on  every 

item  listed. 

"De  Forest  Vernier  type  Variable  air  condensers,  mounted  and  unmounted.  A  splen- 
did condenser  in  any  set,  ideal  for  wave-meter  work,  and  a  good  laboratory  standard." 

Cat.  No.  Cap.  MFDS                        Mounting  Price 

CV-10O0  .001    Unmounted  without  vernier   $14.80 

CV-1003  .001    Unmounted  with  vernier   17.10 

CV-1010  .001     In  standard  glass  case  without  vernier   21.00 

CV-1013  .001     In  standard  glass  case  with  vernier   23.50 

CV-1BOO  .0015  Unmounted  without  vernier   16.80 

CV-1S03  .0015  Unmounted  with  vernier   18.75 

CV-1S10  .0015  In  standard  glass  case  without  vernier   21.80 

CV-1513  .0015  In  standard  glass  case  with  vernier   24.75 

DE  FOREST  UNIT  TYPE  VERNIER  AIR  CONDENSERS 

UCV-1500  .0015  On  unit  panel  without  vernier   17.80 

UCV-1503  .0015  On  unit  panel  with  vernier   20.10 

UCV-1000  .001    On  unit  panel  without  vernier   16.32 

UCV-1003  .001    On  unit  panel  with  vernier   18.60 

Important  I  Every  article  listed  sent  to  any  part  of 
the  U.  S.  A.  postage  prepaid.    We  want  your  business! 

Send  6  cents  in  stamps  for  new  catalog! 

F.  D.  PITTS  CO.  Inc. 

12  Park  Square  Dept.  F.  Boston  11,  Man.,  U.  S.  A. 


"PRECISION" 

In  Every  Sense  of  the  Word 

Radio  Transmitting  and  Receiving  Apparatus  of  Precise  Performance 

Instruments  Built  to  Specifications 
Standard  and  Special  Equipment  for  School  and  Laboratory  Use 

Hot-Wire  and  Milliam  meters 

J.  EDW.  BROADBELT,  Jr. 

Maker  of 

PRECISION  RADIO  EQUIPMENT 

553  E.  Thirty-Eighth  Street  Dealert  Write  Baltimore,  Md. 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by  U005 LC 


72 


Everyday  Engineering  Magazine  for  May 


A  GOOD  WAVEMETER 

AT  A  MODERATE  PRICE 

it  accurate,  simple  and 
ragged-  Comprises  a  port- 
able oak  case-53/4"  x  8%" 
x6Vi"  with  hinged  cover, 
bakelite  panel,  halanred 
condenser,  buzxer,  detector, 
switch,  binding  posts,  and 
two  2 -unit  inductance  wind- 
ings, range  200  to  2000 
meters. 


TYPE  B.  0.  WAVEMETER 
Bulletin*  Z  and  F  sent  for  4c  Stamp*  list  our 
apparatus  for  the  radio  laboratory.    Built  tin  B 
Battery  Charging. 


Price  $27.50 

These  meters  are  in  stock  for 
immediate  delivery,  and  are 
carried  in  stock  by 
good  dealers. 


lata  Una  of  high  grada,  moderately  priced 
is  Cambridge  Rectifier  for  Storage 


CLAPP-EASTHAM  CO.,   131  Main  Street,  Cambridge,  Mass. 


YOU  CAN  USE 
SET.WITHOUT 


AUDIOTRONS IN  Y0UR  RADI° 

CHANGING  THE  SOCKETS,  IF  YOU  HA  VE  A 

 —  — ^ 

Radio   Electric   Audiotron  Adapters  are  the 

logical  means  for  using  tubular  audions  in 
standard  apparatus  equipped  with  four-point 
sockets.  The  superiority  of  this  adapter  is 
evident  in  the  simplicity  of  construction  and 
protection  afforded  the  vacuum  tube. 

AUDIOTRON  ADAPTER,  $1.50,  Shipping  weight  1  lb. 

The  Radio  Electric  Company  carries  a  complete  line  of 
Bunnell,  Radisco,  Murdock,  Clapp-Eaatham  Radio 
Apparatus,  Federal  and  De  Foreat  lnatrumenta.  Special 
equipment  made  to  order.  Pittsburgh  experimenter*  are 
invited  to  viait  our  retail  atore.  A  10c  stamp  will 
bring  our  catalog. 

RADIO  ELECTRIC  COMPANY  ZSiT 


OF  SPECIAL  INTEREST  TO  AMATEURS! 


We  hare  a  number  of  GENERAL  RADIO  CO.  HOT  WIRE  AMMETHR8 
range  0-2.8  amperes  which  were  left  on  our  hands  at  the  termination 
of  the  war.  These  Instruments  are  of  the  flush  type,  calibrated,  and 
In  (ood  oondltion.  exactly  Use  a  large  number  supplied  by  us  to  the 
U.  a  Army  Air  Serrlca. 

We  also  bare  a  few  ammeters  of  the  same  type,  range  0-1  ampere, 
adapted  to  use  In  measuring  the  filament  current  of  yaouum  tubes  or 
low  power  transmitting  seta. 


While  they  last.  15.00 
regular  price  Is  110.00. 


will  bring  you  either  range,  although  our 


Dealers  write  for  our  proposition 

'.  RADIO  COMPANY     CAMBRIDGE,  MASS. 


Arnold 


Loose  Couplers 


J.  F.  ARNOLD 


er  Parts  ui  accessaries. 

Send  4c  stamp  for  lit- 
erature which  is  sura 
BBBSBBBBBB  to  Interest  you. 

2082  Lexington  Av,  N.Y. 
Established  1910 


BACK  NUMBERS  OF  EVERYDAY 
ENGINEERING  MAGAZINE 

Cannot  be  supplied  dating  back  of 
January.  1919.  All  back  numbers  are 
now  20  cents,  and  only  a  few  are  in 
stock.  SUBSCRIBE  NOW — YOU  CAN- 
NOT AFFORD  TO  MISS  A  S1NCLE 
ISSUE. 


EVERYDAY  SCIENCE  NOTES 

The  output  of  ships  and  vessels  in  the 
United  States  for  the  year  1919  was  57  per 
cent,  of  the  output  of  the  world,  and  nearly 
74  per  cent,  of  that  of  all  other  countries. 
Of  turbine-driven  ships,  about  1,900,000  tons, 
and  of  ships  for  internal  combustion  en- 
gines, about  43,000  tons  were  built.  Of 
the  internal  combustion-driven  ships  one 
was  of  over  6,000  tons.  Five  concrete  ves- 
sels of  an  aggregate  of  18,046  tons,  includ- 
ing two  of  5,000  tons,  were  launched.  In 
Great  Britain  the  concrete  ships  were  53  in 
number.  No  sailing  vessel  was  reported 
launched  there  in  1919.  The  world's  output 
for  that  year  is  placed  at  7,144449  tons. 


There  has  been  considerable  trouble  in 
treating  Douglas  fir  with  liquid  preserva- 
tives, as  they  did  not  penetrate  the  wood 
beyond  the  outer  layers.  A  system  of  super- 
ficial perforation  is  now  applied.  The  logs 
are  passed  through  rolls  carrying  projecting 
blades.  These  cover  the  surface  with  per- 
forations J/jj-inch  wide,  ^-inch  deep  and 
about  7  inches  long.  This  facilitates  the 
charging  of  the  wood  with  liquid  preserva- 
tives. 


In  England  wooden  centered  car-wheels 
are  still  in  use,  although  they  seem  to  be 
-going  out  of  use.  The  center  is  filled  with 
sixteen  blocks  of  teak,  and  the  principal 
problem  in  their  construction  is  securing  the 
wood  in  place.  The  bolt  holes  wear  under 
the  effects  of  the  brake  action.  The  tire  is 
forced  on  by  hydraulic  pressure  or  by  heat, 
blacksmith-fashion.  The  wheels  are  rotated 
at  a  standard  of  forty  miles  an  hour  to  test 
their  dynamic  balance,  and  are  brought  into 
quiet  running  by  counterweights.  An  in- 
genious method  of  making  carwheels  in  Uic 
here  is  to  rotate  the  mould.  A  manganese 
alloy  steel  is  poured  in  and  by  centrifugal 
force  forms  a  ring  around  the  periphery; 
then  a  soft  steel  is  poured  in  to  make  the 
center.  Cast  iron  wheels  are  still  made  here 
in  great  quantity,  the  capacity  is  put  at 
20,000  per  day.  They  are  sold  to  the  rail- 
roads under  a  five-year  guarantee. 


A  thoroughly  up-to-date  aquarium  is  to 
be  established  in  Golden  Gate  Park,  San 
Francisco.  In  addition  to  the  glass-sided  ex- 
hibition tanks,  there  will  be  out-of-doors 
tanks,  a  feature  to  which  the  climate  of  the 
locality  lends  itself;  the  absence  of  extreme 
cold  favors  or  facilitates  the  maintenance 
of  •  outdoor  features. 


The  readings  of  the  mercurial  barometer 
on  a  fast  traveling  ship  are  affected  by  the 
variations  in  centrifugal  force,  if  the  ship 
is  going  east  or  west.  Traveling  west,  the 
ship's  progress  reduces  the  centrifugal  force 
of  the  earth's  motion,  and  its  readings  of  the 
mercurial  barometer  vary  from  those  of  an 
aneroid,  which  is  not  affected.  On  an  easterly 
course  the  centrifugal  force  is  increased  and 
the  opposite  effect  is  produced  on  the  baro- 
metric column.  It  is  calculated  that  a  ship 
may  weigh  4  cwts.  less  going  in  one  direc- 
tion than  when  going  in  the  other  at  a  speed 
of  22  knots.  Aneroid  barometers  are  un- 
affected by  this  phase  of  course  and  speed. 
An  aeroplane  will  climb  faster  in  the  north  - 
em  hemisphere  going  dock-wise,  and  the 
reverse  is  the  case  for  the  southern  hemis- 
phere. 


The  vibration  of  the  engines  on  a  ship 
affects  and  reduces  the  lag  of  the  mercury, 
and  draughts  of  air  through  the  chart-room 
may  affect  its  readings. 
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Hud  Telephone,  U.  S.  Navy  Type  CW 
834,  Army  Type  P-ll 


HE  Standard  Head 
Phone  of  both  the  U.  S. 
Navy  and  U.  S.  Army 
is  illustrated  in  the  cut.  More 
of  these  phones  were  pur- 
chased than  all  other  types  put 
together.  No  more  sensitive 
or  easy-wearing  phone  is 
made.  They  are  manufactured  for  us  by  the  Western  Electric 
Company  and  are  known  as  Navy  type  CW  834  and  Signal  Corps 
type  P-ll. 

At  the  regular  price  of  $14.50  this  is  the  most  economical  phone — and  one 
which  excels  in  sensitivity  all  other  types.  Immediate  shipment  from  stock. 
Dealers  supplied  at  attractive  discounts.  The  Balwin  Mica  Diaphram  Phone 
can  also  be  shipped  from  stock.   Payment  should  accompany  order. 

Our  complete  line  of  other  high  grade  radio 
products  is  now  available  to  the  experimenter. 

WIRELESS    IMPROVEMENT  COMPANY 

Radio  Engineer*,  Manufacturer*  and  Distributors 

47  Wert  Street  New  York,  U.  S.  A. 


Just  Like 

Finding  Money 


"Quality  Apparatus 
and  service" 


An  organization  for  wireless  men  rendering  personal, 
intimate  and  humanized  service  with  every  article  it  sells. 

We  are  distributing  a  high  grade  line  of  Commercial  and 
Amateur  radio  apparatus  including  such  well  known 
makes  as  Kilbourne  &  Clark,  de  Forest,  etc.,— apparatus  in 
accordance  with  the  latest  designs  and  theories,  quality, 
workmanship  and  materials  that  guarantees  you  of  maxi- 
mum results  under  working  conditions. 

When  in  town  drop  in  and  see  us.  We  will  be  here  to 
greet  you  with  a  glad  hand,  ready  to  render  a  "Personal- 
ized Service"  that  makes  you  a  satisfied  customer. 

Our  new  catalog  is  "different"  and  is  well  worth  the 
10  cents  we  ask  for  it.  Send  for  your  copy  today. 

The  International  Electric  Co. 

Eugene  Dynner,  President 

226-A  Fulton  Street,  New  York,  N.  Y. 


WILCOX  ROTARY  GAP 


Belt-driven  Well  quenched 

Solid  balanced  rotor  Short  leading  spark 

Lara*  steel  shaft  Clear  tons 

Long  brass  bearing  High  Efficiency 

COMPLETE  $10.00 

Postpaid 

The  WILCOX  LABORATORIES  Inc. 

Lansing        Dept.  D  Michigan 


Big  Money  for  Boys 


ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  time  can  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  Choose  the  work  you  like 

best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  It  slip  by. 
Mark  and  mail  this  coupon  note. 
—  ^tbah  ewr  Mens  —  —  —  —  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6081 B,  SCRANTON,  PA. 


Explain,  without  ol 
.oiitlon,  or  In  the  sub] 

ELECTRICAL  EEfllNEKR 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleetrie  Baaalae  uailgaar 
Telegraph  Expert 
Practical  Telephony 

■  ECHIKICIL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftaman 
Machine  Shop  Practice 
Tool  maker 

Gaa  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 

■  I.IK  FORKS"!!  OK  ENG'B 
ARCHITECT 
Arealteetaral  Draftaana 
PLUMBING.  1*11  HEATING 
Sheet  Metal  Worker 
Navigator 


me,  how  I  can  qualify  for  the 
fore  which  1  mark  X. 

CHEMICAL  ENGIREEB 

SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Pal 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MaNAGEMEKA 
Private  Secretary 
BOOKKEEPER 
Staaagrapaar  aad  Tyalel 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mall  Cleix 
Textile  Overseer  er  Seat. 
AGRICULTURE  SH  Speak* 
1-aeltryRelslag  BJ  Free* 
AataaobUea       Ej  ItaUl 


Present 
Occupation. 


Street 
and  No.. 


City. 


Recognised  as  the  largest  and  best 


INCOftsotoATEO 

Send  tern  cants  for 
descriptive  catalogue  to 
Dept.  E,  900-902  Pettna.  Ave.,  N.  W., 
Washington,  D.  C. 
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G.  A.  STANDARDIZED  SUPPLIES 

STANDARD  BAKELITE  PANELS 

The  highest  grade  of  insulating  material  obtainable.  The  use  of  standard  sizes  of  panels 
makes  possible  the  interchangeable  design  of  equipment. 


Size  1/8  in.  Thick    Weight    3/16  in.  Thick  Weight  1/4  in  Thick 

2V>x  5  in*.  $0.30  y,  lb.  $0.46  Vs  lb.  (0.60 

S    x  5  ins.  .60  1  lb.  .88  1  lb.  1.16 

5    xlOins.  1.18  lib.  1.76  lib.  Z30 

10    xlO  ins.  2.3S  1  lb.  3.50  2  lb.  4.60 

10    xl5ins.  3.60  2  1b.  5.25  21b.  635 

Accurately  cut,  always  kept  in  stock.    Shipping-  chart es  extra. 

G.  A.  STANDARDIZED  AIR  CONDENSERS 


Weifht 

'/t  lb. 

1  lb. 

2  lb. 
2  1b. 
31b. 


Rugged  design,  with  a  consequently  perma- 
nent calibration  is  an  outstanding  feature  of 
the  U.  A.  Standardized  Condensers. 

Losses  as  high  as  50  to  75%  of  the  energy  of 
received  signals  are  common  to  condensers 
having  end  plates  of  moulded  composition, 
fibre,  or  metal  with  insulattng  bushings.  Losses 
in  the  G.  A.  condensers  can  be  neglected  be- 
cause these  heavy  end  plates  are  cut  from 
extra  grade  sheet  Bakellte. 

Like  the  other  G.  A.  instruments,  these  con- 
densers are  expensive  because  they  are  de- 
signed for  men  of  such  discrimination  that 
they  will  not  take  something  just  as  good,  but 
demand  the  best. 


For  vacuum  tube  transmitters  G.  A.  conden- 
sers are  practically  the  only  ones  available  to 
experimenters  which  will  stand  high  voltages 
and  heavy  currents  without  breaking  down. 

SPECIFICATIONS  :  Small  size,  0.00001  to 
0.000585  mfd.,  21!  plates,  overall  height  3%  ins. 
Large  size,  0.000015  to  0.00115  mfd.,  59  plates, 
overall  height  6%  ins.  Bakellte  end  plates 
3%  ins.  diameter.  Exceptionally  heavy  ad- 
justable bearings.  Moving  plates  keyed  to 
shaft.  Shaft  A  In.  diameter,  protrudes  1  in. 
from  end  plate.  Hole  In  end  threaded  for  6/32 
screw.  Will  take  Radlsco  oc  Grebe  knobs. 

PRICE  :    Small  size  $8.85    wt.  2  lbs. 

Large  size   13.65    wt.  4  lbs. 


Calibration  curve  for  either  size  $.50 

G.  A.  Standard  H.  F.  Cable  for  Receivers  and  V.  T.  Transmitter* 

10  No.  38  cable,  P.S.  covered,  for  receiving  coils.  Good  for  2-bank  winding.  40  turns  per  inch. 
Price  per  100  feet  $0.60. 

20  No.  38  cable,  D.S.  covered.  Gives  greater  signal  strength  and  sharper  tuning  than  solid  wire. 
35  turns  per  in.,  100  feet  $0.95. 

3  x  16  No.  38  cable,  D.S.  covered.  Must  be  used  for  V.T.  transmitting  Inductances  for  maximum 
efficiency  20  t  p.l.,  100  feet  $2.00. 

No.  24  S.S.C.  wire,  Vt  lb.,  $0.50—  Vt  lb.,  $1.00—1  lb.,  $2.00 
No.  26  SJS.C.  wire,  '/«  lb.,    0.60—  V.  lb.,    120—1  lb.,  2.40 
No.  28  S.S.C.  wire,  >/4  lb.,  0.75 — V.  lb.,  1.S0 — 1  lb., 
No.  30  S.S.C.  wire,  %  lb.,    0.90— Vi  lb.,    130—1  lb.. 


-Ys  ">.,  1- 

-V,  lb..    130—1  lb.,  3.00 
"w.  .»•»  j.j.x..  wire,  */4  ID.,  U.WU — Vi  lb.,     130—1  lb.,  3.60 
SEND  3c  IN  STAMPS  FOR  C.  A.  BULLETIN  JUST  OFF  THE  PRESS. 

The  G.  A.  Company  has  been  completely  reorganized  under  the  management  of 
Mr.  E.  L.  Gullck,  Jr.    Watch  the  June  Issue  for  an  Important  announcement. 


MONET 
UCK 
GUARANTEE 
ON  EVEIT 
ORDER 


QUICK 
SERVICE 
ABSOLUTE 
REUAIIUTT 


The  General  Apparatus  Company 

43 10- A  Broadway  at  183rd  St.  New  York  City 


A  Bird  in  the  Hand 


— is  worth  two  in  the  bush.  Yes 
Boy,  and  one  readable  signal  is 
worth  two  unreadable  signals. 

Why  not  have  readable  signals? 
Using  an  antenna  2  wires  100'  long. 
30'  high  one  end  and  25'  other  end 
amateur  signals  readable  every 
night  are  received  in  Cincinnati 
from  Connecticut  to  Texas.  No 
amplifiers  used. 

The  Ace  Regenerative  Tuner  does  the 
trick.  Range  ISO  to  2750  meters,  trice 
$55  f.o.b.  Cincinnati. 


You  may  pay  more  but  you  can't  buy  better. 

The  Precision  Equipment  Co. 

2437  Gilbert  Ave.        Dept.  B        Cincinnati,  Ohio 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work— Big  Salaries)  Prepare  Wow 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usf  or  Doda-e-tralned  wireless oner 
store.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  bigsalary 

We  A  too  Teach  mono  (Win)  Telegraphy  and  Hallway  Accounting 
*ehQ°i  ••*»WI»*«««  48  years.    Endorsed  by  wireless,  railway  and  telegraph  officials,  low 
rates.  Students  can  earn  living  expenses  while  attending  school.   Catalog  Free.  WriteToday 
Dodpe'a  Telegraph  and  Wlrelema  Institute  Urtl  St.  Valparaiso,  Indiana 

Please  mention  Everyday  Engineering  Magazine 


Digitized  by 


Federal 
Radio 
Accessories 

Are  the  Recognized 
STANDARDS  for  Their 
Respective  Uses. 

BULLETIN  102  W.A. 

Gives  full  description.  Be- 
sides it  contains  valuable 
information  on 

AMPLIFICATION 

of  Radio  Signals 

Send  6c  in  Stamps  today  and 
receive  this  Bulletin. 

FEDERAL  TELEPHONE 
AND  TELEGRAPH  CO. 

1756  Elmwood  Avenue 
BUFFALO,  N.  Y. 

"POROX" 

"Trade  Mate- 
High  grade  Batteries  made  up  in 
single    transparent    Celluloid  and 
Pjrralin  cells  for  model  and  radio 
work. 

Special  Batteries  made  to  order 
also  duplicating  of  foreign  bat- 
teries. 

Prices  on  request. 
ALBERT  MULLER 
8758  Queans  Boulevard 
Jamaica,  Long  Island,  N.  Y. 


MERACO 

EQUIPMENT 

"MERAC0"  PERFECT  B  BATTERIES 
Are  made  in  three  sizes  and  are  fully  guaranteed 
Our  circular  will  Interest  you.    Bend  for  It. 

Buy  WHILE  YOU  CAN  at  This  Price 
Here  Are  a  Few  Other  Meraco  Offers: 

Hard  rubber.  %.  3/l«.  K.  %.  14.  to..  $1*0 
per  lb. 

Bakellte  grade  xx,  natural.  $2. 90  per  ft.:  black 
$8.00  per  lb. 

Flexible  rubber  tubing  to  slip  orer  leads,  4c  per 
foot;  $3.50  per  100  ft. 

Note:  Postage  must  be  Included,  as  extremely  low 
prices  prohibit  shipment  otherwise. 

MERCURY  RADIO  APPLIANCE  CO. 
672-A  Broadway,  Brooklyn,  N.  Y. 
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Indicating 
Dials 


Make  your  radio  apparatus  up  to 
date.  Indicating  dials  now  available 
at  a  reasonable  price. 
Made  of  line  black  polished  composition 
with  radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant  white. 
Diameter  of  dial  is  3  inches  and  they  are 
3/16  inch  thick.  Have  bevelled  edge.  We 
ran  furnish  dial  alone  or  with  fine  Bakelite 
Knob  mounted.  This  knob  has  a  set  screw 
to  clamp  shaft  of  instrument  to  which  dial 
is  to  be  applied. 

If  your  dealer  cannot  supply  you  •end' 
ue  hie  name  with  your  order.  Imme- 
diate deUVeries. 

OUR  NEW  CATALOG  now  ready  for  distribution  contains  24  pages  of 
real,  live,  up  to  the  minute  illustrations,  news  and  descriptions  of  all 
standard  Radio  parts,  including  the  above  Indicating  Dial. 

Sent  anywhere  upon  receipt  of  10c. 
For  tale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  &  Co. 


3  inch  Dial  only  75  cati 

Postpaid 

3  inch  Dial  with  Knob  mounted .  $130 
Postpaid 


4  West  Park  Street 


Newark,  N.  J. 


Licensed  by  De  Forest 

AUDIOTRON 

The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  vacuum  tube  is  now  manufactured  and  sold  as  a  genuine 
audion  licensed  under  Deforest  Patents  Nos  841387  and  879532  to  be 
used  only  for  amplification  in  radio  communication  and  only  for  experi- 
mental and  amateur  purposes  and  only  in  audio  frequency  circuits. 

The  AudioTron  has  a  double  filament  of  special  thorium  tungsten  and 
the  operating  life  is  over  2000  hours.  No  special  socket  is  required.  The 
electrical  and  mechanical  dimensions  result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage  under  40.  Our  guarantee 
insures  satisfaction. 


PRICE  $6.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash 
accompanies  order. 

The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron  is 
guaranteed  to  arrive  in  good  condition  and  to  prove  fully  satisfactory. 
Replacement  of  unsatisfactory  tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  closed  core,  two  coil  type 

DEALERS :— Write  for  our  attractive  trade  Proposition. 

AUDIOTRON  SALES  CO.,  Lick  Bldg.,  San  Francisco,  Calif. 


"Ask  anyone  -who  has  used  it" 

What  Our  Patrons  Say: 

"I  can  hear  the  signals  three 
times  as  loud  and  clear  as  I  could 
with  my  old  receivers."  (Name 
on  request. ) 

Brandes 
Wireless  Headset 


"Superior",  2000  ohms,  $7 


TRIAL 


Test  out  Brandts  Wireless 
Receivers  against  any  other 
OFFER  mo**.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the  fine 
quality,  the  "matched  tone."  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Govern- 
ment experts  and  experts  abroad;  by 
colleges  and  technical  schools;  and  by 
professionals  and  amateurs  everywhere. 

SEND  4c  FOR  CATALOGUE  M 

C.  BRANDES,  "  Un»«  s*™, 
INC.  r~««i.n«y«* 

Wireless  Receiver  Specialists 


YOUR  FUTURE 
IS  ON  THE 
SEVEN 
SEAS 

Be  a 
Ship 
Officer 
Join  America's 
Mighty  Merchant  Marine 

Hundreds  of  flint,  second  and  third  mates,  masters 
and  csntsinn  are  needed  bv  the  big  shfDnlnir  mm. 
panles  and  America's  great  merchant  marine. 
Salaries  up  to  $412  per  mo.  and  livins  expenses. 
Ships  flying  the  American  flag  pay  the  biggest 
salaries  of  any  In  the  entire  world. 
Learn  Navigation  at  Home  or  on  Board  Ship. 
Captain  Warren  Sheppard's  Course  on  Ocean 
Coast  and  Lakes  Navigation  is  now  ready.  It  is 
a  life  time  of  practice  placed  before  you  for  quick 
mastery.  Cantaln  Sheppard  was  Instructor  for  the 
United  States  Shipping  Board  during  the  war. 
All  of  his  students  received  licenses — from  third 
mate  to  master.  Not  one  failed.  Be  offers  this 
same  sure  method  to  you  at  a  very  low  price. 
Tou  cannot  fall. 

Valuable  Booklet  FREE 
Pill  out  the  coupon  below  and  return  to  ub.    A  36-page 
booklet  tellinK  how  you  may  become  a  ihip  officer  at  a 
big  salary  will  be  sent  you  free.     Don't  delay.  Officers 
urgently  needed. 

FREE  COUPON. 


World  Technical  Institute 

Dept.  12,  Fuller  Bldg.,  Jersey  City,  N.  J. 

Gentlemen: — Send  to  me  tree  booklet.  "Tour  Future  Is 
on  tho  Seven  Seas." 

Name   

Address   
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Useful  Books 


Complete  Practical  Machinist 
bjr  Joshua  Rom 
On*  of  the  best- known  book]  on  machine  shop 

work,  now  tn  Its  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  gives  full  practical  Instruction* 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
rise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
of  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc.  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  the; 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage 
No  machinist's  library  Is  complete  without  thl» 
volume. 

547  Pases.    432  Illustrations 
Price  $3.00 


Metal  Worker's  Handy-Book  of  Recipes 
and  Processes 
By  William  T.  Brannt 
This  volume  Is  a  valuable  work  of  reference 
and  Instruction  for  all  engaged  In  the  working 
of  metals.  It  la  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  article!  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon 
It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding;  cements;  cleansing,  grind 
Ing,  pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  braalng,  cop 
paring,  galvanising,  gilding,  nickeling,  silvering, 
tinning,  etc. ;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes;  solders  and  soldering;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  dle-castlng,  ther- 
mit and  oxyacetylene  welding,  etc. 

82  Illustrations 


Price  $3.00 


Techno-Chemical  Receipt  Book 

Edited  with  Additions  by 
Wm.  T.  Brannt  and  Wm.  H.  Wahl 

This  well-known  Receipt  Book  is  a  mine  of  ac- 
curate Information  that  everyone  may  work  to 
great  advantage.  It  is  encyclopedic  In  range,  yet 
gives  only  the  best  formulas  for  each  prepara- 
tion or  operation,  and  thorough  teats  by  com- 
petent men  guarantee  their  Intrinsic  merit. 

A  compact  and  reliable  collection  of  approved 
receipts  and  processes,  containing  thousands  of 
receipts  covering  the  latest,  most  Important  and 
most  useful  discoveries  in  chemical  technology 
and  their  application  In  the  useful  arts  and  In- 
dustries. It  is  Indispensable  to  every  practical 
man  and  contains  500  pages,  closely  printed, 
giving  an  Immense  amount  of  matter  on  a  great 
variety  of  subjects.  Every  care  has  been  taken 
to  select  the  very  best  receipts  of  each  kind  and 
there  are  few  persons,  no  matter  in  what  bust 
aess  or  trade  they  may  be  engaged,  who  will  not 
And  In  this  volume  something  of  use  and  benefit  to 
them.  The  library  of  the  laboratory,  factory  or 
borne  Is  not  complete  without  a  copy  of  this  handy 
and  useful  book  of  reference. 

SI*  Pages.   78  Illustrations 
Price  $2.50 


Friction,  Lubrication,  Fats  and  Oils 
By  Em  II  F.  Dieterlchs 

When  we  realize  that  It  Is  no  figure  of  speech, 
but  a  bald  statement  of  fact,  to  say  that  lubrica- 
tion alone  keeps  the  wheels  of  industry  turning, 
then  we  must  look  respectively  upon  this  as  a 
question  of  vital  importance  in  this  mechanical 
age.  The  author,  himself  a  chemist  and  an  in- 
ventor and  manufacturer  of  lubricants,  wrote  this 
manual  for  the  mechanic  and  manufacturer  of 
ordinary  education,  that  the  busiest  man  might 
learn  the  main  facts  of  friction,  the  origin  and 
charterlstlcs  of  fats  and  oils,  their  uses,  their 
adulterations,  their  practical  testing  and  the  best 
ways  to  make  them  serve  his  own  particular  ends 

Price  $1.50 

Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD  &  CO.,  Inc. 

Publishers  of  Mechanical  and  Industrial  Books 

2  West  45th  Street,     New  York,  N.  Y. 


We're  Prompt! 


You  don't  have  to  wait  from  three  weeks  to 
three  months,  for  the  apparatus  you  order.  On 
everything  except  apparatus  specially  con- 
structed to  order,  you'll  have  the  benefit  of  - 

Shipment  Guaranteed  Within  Twenty-Four  Hours 


Watch  for  our 
newbulletins  and 
ads  in  the  mag- 
azine describing 
our  new  appa- 
ratus. A  new 
design  every 
month  at  prices 
within  reach  of 
all. 


If  you  want  a  bright 


Auctions  and  Amplifiers 

Audion  Control,  without 
bulb  or  B  batteries  $22 

1  Step  Amplifier,  without 
Detector   $28 

With  Detector   $33 

2  Step  Amplifier,  without 
Detector    $45 

With  Detector   $50 

The  RECO  ADAPTER  $1.S0  P.P. 
,  snappy, 


10-Aaperc  Reco  Key 

Mounted  on  Ital- 
ian marble  base 
with  solid  silver 
bar  contact 
points,  finished 
in  brushed  braas 
or  nickel.  Abso- 
lutely no  aide 
play  in  this  Key. 
A  great  big  spec- 
ial at  $6.50  poatpd. 


send  us  6c 


monthly  bulletin  that  means  something; 
in  stamps. 

Any  apparatus  made  "your  way"  from  your  own  design,  and  all  parts  furnished  for 
Variometers  and  short-wave  regenerative  receivers. 


Radisco  Agents  Baltimore,  Md. 

for  the  South     The  Radio  Engineering  Co. 


614 

North  Calvert 
Street 


BURGESS  LV 
BATTERIES 


Several 
sizes 

FOR 

SPECIAL 
WORK 


Send  for  catalogue 
BURGESS  BATTERY 
COMPANY 

HARRIS  TRUST  BtDC- CHICAGO. IU. 


DUCK'S  3 


Electrical 
and  Wireless 


264  Page* 

Catalog 


I 


JUST  OFF  THE  PRESS 

ITS  Fag—  of  WirtUM. 
Instrument* 


Any  radio  amateur  will  tall  y. 
there  is  no  catalog  to  take) 
place,  and  that  it  is  a  B 
Light  to  guide  you  in  the  selection  of 
your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  12c  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 

Great  cost  of  catalog  and  low  prices 
prohibit  distribution  otherwise 

What  This  Big  Catalog  Contains 

41  pp.  Motors  and 

Dynamos; 
8  pp.  risaUlghts; 
Spa.  Medhnl  Bas- 


'  175  pp.  Wireless  Ap- 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirement* 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly  Haller  Cunningham 
Dec.  Co. 


:       paratus  for  Com- 
I       merdal  and  Kz- 
|       perlmental  use; 
I    10pp.  Raw  Material; 
|     2  pp.  Transformer! ; 
I     tpp.  Auto  and  Btf. 
Batteries ; 
8  pp.  Telegraph 
Instruments; 


i 

and 


Voltmeters 
SO  pp.  Sneetrleal  east 

Mechanical  Books. 


I 


THE  WILLIAM  B.  DUCK  CO. 

244-246  Superior  Street,  Toledo,  Ohm 


RADIO  APPARATUS 

on  the 

INSTALLMENT  PLAN 

Pull  particular.  And  tho  BTA.  BVUMTOX  oaa*  ama\U. 
•eat  on  reoatpt  of  tan  cents — stamps)  or  aouL 

J.  DONALD  VANDERCOOK 

LOMBARD      B«  m  ILLINOIS 


EVERYDAY  ENGINEERING  MAGAZINE 
Is  Now  20  Cents  Par  Copy 
SUBSCRIBE  AND  SAVE  MONEY 
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This  is  What  Amateurs  Do 


(.Illustration  by  Courttiy  of  Q.  S.  T.) 


A  wave-length  chart  shewta*  DaFerast  "Heaejr 
Comb**  Coll  reception  by  an  Amateur  unknown  to 
ua.  Ha  has  wrlttan  an  article  on  the  value  of  these 
Colls.    Read  it  in  the  March  number  oi  Q.  S.  T. 


With  "Honey  Comb"  Coils 
and  a  Single  Auction ! 

Look  at  this  chart.  The  Amateur  who  made  it  says  that  with 
DeForest  "Honey  Comb"  Coils  "P  0  Z  jumped  up  at  me  like 
he  had  suddenly  moved  a  thousand  miles  nearer."  Nothing 
exceptional  about  his  results.  Thousands  of  Amateurs  report 
equal  satisfaction  with  DeForest  "Honey  Comb"  Coils.  Any 
Amateur  can  do  as  good.  If  you  haven't  tried  DeForest 
"Honey  Comb"  Coils  you  are  not  getting  signals  you  can  brag 
about !   Find  out  more  about  them  now. 

Send  for  the  DeForest  Catalogue 

A  36-page  book  full  of  vital  Radio  information  for  the  Amateur,  in- 
cluding hook-ups  and  much  other  data.  Sent  postpaid  for  10  cents 
in  stamps.  Send  for  yours  today. 

DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus. 
1403  SEDGWICK  AVE.  NEW  YORK  CITY 

Lee  DeForest  Incorporated,  4B1  Third  St.,  San  Francisco,  Cel. 
Western  Distributors  Shipments  Made  from  San  Franciaco  Stock 


STATIC 

comes  in  at  low  audible  frequencies 

Signals  from  Acme  Transformers 

come  in  at  high  audible  frequencies. 

Designed  for  use  with  rotary  gap  of  700  to  800  sparks  per 
second. 

RESULT 

With  ACME  TRANSFORMERS  communication  can  be 
maintained  when  others  have  given  up  hope. 

Acme  Apparatus  Company,  24  Windsor  St.,  Cambridge  39,  Mass. 

RADIO  AND  TRANSFORMER  ENGINEERS  AND  MANUFACTURERS 


A  Few  of  the  Distributors  Who  Can  Supply  You  With 

The  Famous  "Standard  VT  Batteries" 


American  Electro  Tech.  Appl.  Co. 
L.  Bamberger  fit  Co. 
Clapp-Eastham  Co. 
De  Forest  Radio  Tel.  &  Tel.  Co. 
William  B.  Duck  Co. 


A.  H.  Crebe  &  Co. 
Holt  Electric  Utilities  Co. 
Kelly  it  Phillips  Elect.  Co. 
Manhattan  Electrical  Supply  Co. 
A.  P.  Merchant  Co. 


Paramount  Radio  Supply 
Geo.  W.  Parezo  Co. 
Radio  Electric  Co. 
Radio  Equipment  Co. 
J.  M.  Zamoiski  Co. 


Aak  your  dealer  for  the  "Standard  VT  Battery" — The  "B"  Battery  of  sterling  quality  that 
assures  satisfaction.  Outclasses  the  ordinary  "B"  Battery  in  operating  life  and  costs  no  more. 
Refuse  imitations  or  substitutes  and  insist  on  the  genuine  "Standard  VT  Battery" — made  in 
two  sizes  and  two  types — variable  and  non-variable. 

RICHTER  &  BYRNE,  Manufacturers,  1377  40th  St.,  Brooklyn,  N.Y. 

PACENT  ELECTRIC  CO,  INC.,  SOLE  EASTERN  AGENTS.  ISO  NASSAU  STREET,  NEW  YORK,  N.  Y. 
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A  SPECIAL  OFFER  TO  OUR  READERS 

ANY  ONE  OF  THESE  VALUABLE  BOOKS  WILL  BE  SENT 
FREE  FOR  EACH  NEW  OR  RENEWAL  SUBSCRIPTION 

ILLUSTRATED  BY  SPECIAL  DRAWINGS  AND  PHOTOGRAPHS— RADIO  BOOKS  CONTAIN  MANY  WIRING  DIAGRAMS 


HOME  MECHANICS 
Workshop  Companion 


TELLS  HOW  10  DO  MANY  USIFVl 
ELIC1R1CA1  An  XICKAMCAL  THINGS 
INCLUDING  NUMSBOUS  SHOP  KINKS 

'?»■ 

ANDREW  JACKSON  JR 


HINTS  AND  TIPS 

FOR 

AUTOMOBILISTS 


mn  amm  mm m  cue  m  oksatkw 
auo  win  ak»  imui »  mmm  mum 

VICTOR  W  FA0E 
EVERYDAY  ENGINEERING  SERIES 

NORMAN  #.  HI* LIT  POBLIMIM  CO 
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SOLDERING  &  BRAZING 

A  USEFUL  1ANDB00K  FOR  MICHANICS 

1AYM0NII  FIANCIS  YAH  5 

® 
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For  the  Handy  Man  in  the 
Home  or  Shop 

There  has  always  been  a  de- 
mand for  a  hand  book  of  mechani- 
cal instruction  that  would  hell' 
the  average  everyday  man  to  do 
the  many  small  jobs  of  repair 
work  that  are  found  around  the 
home  and  shop. 


For  the  Automobile  Owner 
or  Driver 

The  book  is  ideal  for  the  busy 
man  or  woman  who  wants  to 
know  about  car  operation  and  up- 
keep because  of  the  economies 
possible  when  an  automobile  is 
intelligently  operated.  It  con- 
tains many  money  saving  hints. 


For  the  Student  Chemist 
and  Experimenter 

This  book  gives  all  the  neces- 
sary information  for  a  well- 
grounded  understanding  of  chem- 
istry. It  will  not  only  be  a  help, 
but  an  inspiration  to  study  fur- 
ther into  this  fascinating  realm  of 
science. 


For  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  nec- 
essary "kinks"  that  will  enable 
one  to  accomplish  successful  sol- 
dering. If  a  mechanic  has  not 
succeeded  in  his  soldering,  this 
book  may  tell  him  just  what  he 
needs  to  produce  good  work. 


In  this  book,  the  best  circuits  for  dif- 
ferent instruments  and  various  purposes 
P__  D_ J;_    have  been  carefully  selected  and  grouped 

TOT  Use  lUOlO  together.  The  result  is  a  comprehensive 
summary  of  radio  circuit  diagrams  for 
every  purpose. 

A  special  feature  of  this  book  is  the 
explanations  which  accompany  each  cir- 
cuit, giving  construction  or  operating  de- 
tails. 


Experimenter 
and  Amateur 


In  Design  Data,  radio  experimenters 
are  given  such  information,  readily  ac- 
cessible, as  to  make  it  possible  for  them 
to  have  modern  and  highly  efficient  equip- 
ment and  to  get  the  best  possible  results 
from  the  instruments  they  make  or  buy. 


For  the  Radio 
Engineer 
and  Student 


RADIO  HOOK  UPS 

— Rsr 
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EVERYDAY  ENGINEERING  SERIES 

MOD  MAM  W  MaTHLIV  •V»MSM1W0  CO 


All  of  these  Books  are  written  in  Simple  Non-techni- 
cal Language  and  contain  Information  of  Real  Value 
on  Subjects  of  Timely  Interest. 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS— WITH  YOUR 
OWN— SO  WE  C-AN  SEND  YOU  THE  SET  OF  SIX  BOOKS 

Fill    Out  the  Special  Blank  Below 
Check  Off  the  Title  Desired  and  Mail  with  Your  Remittance. 
Special  Circular  Describing  These  Books  Sent  On  Request. 

The  Experience  and  Knowledge  of  Experts  Condensed  and 
Simplified  for  the  Handy  Man — the  Mechanic  and 
the  Radio  Experimenter. 


DESIGN  DATA  for  Ramo 
ismaanm  &  seceivzes 
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NOVEL  ENGLISH  TOOLS 

THE  tools  shown  in  the  accompany- 
ing illustration  were  exhibited  at 
a  recent  English  motor  car  show  and 
>hould  be  valuable  to  motorists  because 
of  their  simplicity.  A  new  form  of 
valve  grinder  which  is  shown  at  A  is 
provided  with  special  bits  to  suit  the 
various  types  of  slots  in  the  valve  heads. 


Cord' 1 


Rttwrn  Spr'.ng 


i 


It 


li 


Special  Bits 


It  is  actuated  by  a  reel  over  which  a 
piece  of  cord  is  wound  by  a  spiral 
spring.  Pulling  on  the  handle  un- 
winds the  cord  and  imparts  several 
revolutions  to  the  valve  grinding  bit. 
Releasing  the  pull  on  the  handle  al- 
lows the  spring  to  return  the  reel  and 
cord  to  its  original  position,  which  im- 
parts a  rotary  motion  to  the  valves  in 
a  reverse  direction  to  that  given  when 
the  bit  is  actuated  by  the  cord.  A  very 
neat  arrangement  for  carrying  a  set  of 
screwdrivers  nested  into  a  hollow  metal 
hammer  handle  is  shown  at  B.  All  the 
screwdrivers  have  hollow  handles  and 
fit  into  the  next  larger  size.  The  nest 
of  screwdrivers  is  held  in  place  by  a 
threaded  plug  which  fits  into  the  end 
of  the  handle,  and  the  parts  are  so 
proportioned  that  they  are  firmly  held 
and  do  not  rattle  around  when  the 
hammer  is  used. 


UNTYING  KNOTS 

IT  is  often  a  difficult  business  to  get 
rid  of  knots  in  ropes  especially  if 
these  are  of  long  standing.  By  following 
the  plan  indicated  it  is  a  simple  matter 
to  free  the  hardest  knots  whether  these 
lie  in  straps,  harness,  rope,  cord,  or  any- 
thing of  a  similar  nature.  As  a  first 
step  place  the  knot  on  some  hard  sur- 
face and  give  it  a  good  hammering  on 
all  sides  with  a  mallet  or  thick  piece  of 
wood.  Now  boil  up  a  little  water  with 
soap  in  it  sufficient  to  make  rather  a 
cloudy  solution.  Then  soak  the  knot 
for  two  or  three  minutes  in  the  liquid. 
At  the  end  of  this  time  it  will  be  found 
that  it  can  be  quite  easily  untied,  often 
enough  with  the  fingers.  The  loosening 
can  be  done  with  some  sharp  imple- 
ment. 


(Thz 

tool  maker  says 

"Yes,  I've  got  quite  a  num- 
ber.  No  more,  probably,  than 

most  toolmakers,  but  quite  a 
number  just  the  same.  But 
then,  I  ought  to  have  a  lot  of 
'em.  I've  been  buying  Star- 
ret  t  Tools  ever  since  I  was  an 
apprentice. 

"  You  know  my  work  calls  for  pretty 
close  limits,  and  some  way  or  other 
I've  got  a  feeling  of  confidence  in 
Starrett  Tools  that  makes  it  easier  for 
me  to  do  pood  work. 

"When  did  I  get  my  first  Starrett  Tool? 
Oh,  somewhere  back  in  the  80's.  In  fact,  it 
must  have  heen  pretty  soon  after  the  Slarrvtt 
factory  started.  There's  one  thing  that  al- 
ways impressed  me.  Right  from  the  start, 
Starrett  Tools  have  t>ecn  designed  and  made 
by  men  who  knew  machine  shop  -practice 
You  know,  practical  men.  And  somehow  it 
shows  in  the  quality  of  the  tools." 

The  L.  S.  Starrett  Company 

THE  WORLD'S  GREATEST  TOOLMAKERS 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


Accuracy,  utility,  and  quality  are 
built  »nlo  every  Starrett  Tool.  Write 
fur  Catalog  No.  21  ••  yj  |}*  • 


Richardson's  Polyphase  Slide  Rule 


has  the  regular  A.  B.  C  and  D  ecalea;  also  »  CI  or 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales 

All  graduation*  are  printed  on  white  coated  steel  from 
engine  divided  plates.  These  Scales  are  accurate  and 
will  retain  their  accuracy  Indefinitely.  They  are  not 
affected  by  adds,  alkalies,  water  or  grease.  Length  of 
rule  10  .  A  100  page  InstrucUon  Book,  which  teaches 
all  there  la  to  know  about  slide  rulea.  la  sent  with 
each  order. 

Price  of  the  Rlchardaon'a  Polyphase  Slide  Rule  In 
case,  with  a  100-page  InstrucUon  Book,  J2.00.* 

An  Ideal  slide  rule.  It  Is  low  priced  and  an  equal 
i?,.1"7  S!her  rul*  ta  •PPeerance,  accuracy  and  dura- 
4!":.  ^  .  "Minced.  Your  money  will  be  promptly 
refunded  If  you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies  It  de- 
scribes rules  ranging  from  50o  to  110  each.  Instructions 
In  Logarithms  and  Trigonometry  free  with  every  catalogue 

GILSON  SLIDE  RULE  CO.,  N.les,  Mich. 


HANDY 


Speed  Lathe  $7  Complete  Swing  7  ins.  24  in.  metal  bed 

Head  has  a  three  step  cone.  Spindle  la  hollow. 
Centers  are  No.  1  Morse  taper  shank.  Tall  stock  has 
a  screw  feed  spindle  and  No.  1  Morse  taper  shank 
center.  Spur  center  Is  furnished  for  wood  turning 
Bearings  are  of  high  grade  bearing  metal  and  are 
adjustable  to  wear.  Heat  is  adjustable  to  all  posl- 
fc?16'  U  «  the  above  price.  Longer 

bed  tl.00  per  additional  foot. 

M.  t  J.  8PECIALTY  CO. 
152  8.  Parke  St..  Pontlao,  Mich. 


THAT'S  THE  WORD  TO  DESCRIBE  THIS  NBW 
utility  cheat— the  handiest,  sturdiest  cheat  for 
garage  or  home  use,  for  auto-mechanlca.  electricians, 
plumbers,  linemen.  Its  solid  oak  frame,  rigidly 
held  together  by  lock-cornered  Jolnte — twice  aa 
strong  as  dove-UUlng — Insures  tool  safety  against 

theft,  rust,  bangs,  knocks  

or  outdoor  weather.  Oet 
the    detaUs    about  thla 
cheat  and  the  other  II 
Union  sizes  and  styles, 
write  for  Catalog,  prloaa 
and  name  of  nearest 
dealer  and  guarantee. 
If  no  dealer  near  you, 
write  for  special  offer. 
Union  Toorchest  Co.. 
■        U  Mill  Street. 
Rochester.  New  York 


REWINDING  A.  C.  MOTORS 


And  all  methods  for  connecting  and  reconnecting  are 
SSS&Trx*bo"2    ln  ELECTRICAL  WORKERS 

r  RIEND.  6«  diagrams  with  detailed  explanations 
solving  every  rewinding  and  reconnecting  problem 
Electricians  and  Experimenters  will  find  thla  book 
Wort™  'Jill-.'""  £fm"  .W1!  Electrical 

lc&k!F-T3S£  on£)   "-00  c"b  wlth  «*•  - 

HENRY  F.  BOSSH ART 
P.  0.  Bex  68  Homewood  Sta.        Pittsburgh.  Penna. 
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This  is  not  a  Real  Machine  but  a 
Wading   River  4-Foot  Scale  Model  NC-4 


erty  Engine*,  Paragon 
Propellers — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  la  easy  to  build  with 
Wading   Hirer  parta. 


NIEUPORT  SCOUT  BIPLANE 

What  this  builder  says 


■mil  a  Wading  River 
mtflt,  you,  too,  can 
build  this  perfect  ex- 
hibition and  experi- 
mental model.  It  is 
quipped  with  complete 
Llb- 


Feb.  9,  1919. 

Have  had  fine  success  with  my  Nieuport  Biplane.  It  has  flown 
181  feet.  E.  Waterhousa,  521   W.  Mo.  St.,  El  Paso,  Texas. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 
This  set  Includes  the  Nieuport  monoplane,  Blertot,  Curtlss  Hydroplane,  Antlonette,  Langley 
Tandem,  German  Taube,  Deperdusin,  Wright  biplane,  White  Racer,  White  Flyer,  and  Champion 
Racer.  Send  6c  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtlss  J.N.4-B, 
8.P.A.D.  Scout.  De  Havlland  4,  Capronl  Biplane,  Handley  Page,  Sopwith  Trlplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


Compressed  Air 
Motors 


THE  new  and  improved 
method'  of  propelling  your 
model  aeroplane.  Manufactured 
of  the  finest  materials.  Work- 
manship guaranteed.  Special 
propellers  for  the  ahove  motors. 
Send  stamp  for  descriptive  circu- 
lar of  these  wonderful  motors. 
We  manufacture  everything  for 
the  model  aeroplane  huilder. 
Give  us  a  trial  and  be  convinced. 

HEC  AEROPLANE  CO. 

302  East  49th  St.      New  York  City 


BOYS 


Get  the  most  attractive 
warning  sign  made. 
Tour  den  is  Incomplete 
without  It.  Printed  In  bright  red  on 
white  stiff  cardboard.  7%"  x  11%".  Re- 
duced to  10c  each,  in  coin  only.  Send 
stamp  for  postage.  Don't  buy  plain  printed 
signs.  Satisfaction  guaranteed  or  money 
back.    Sent  unbent. 

BECK  NOVELTY  HOUSE 
Dept.  D,  1298  Carroll  Street.  Brooklyn.  N.  Y 


NOW  YOU  CAN  FLY! 

A  REAL  AEROPLANE  AT  LOW  COST 


THE  DELERAY  D-5  SPORT  PLANE 

Wing  Spun  18  ft     Speed  35-65  m.p.h. 

Planned  by  men  with  4  years'  experience  in 
Designing  successful  U.  S.  Government  planes. 

Equipped  with  15  H.P.  engine  (practical 
engineering  made  It  possible  for  this  biplane 
to  be  flown  with  only  8  H  P.)  Use  your  own 
motorcycle  engine  If  you  wish. 

Sond  16.00  for  complete  tel  of  18  large  detailed 
blueprints,  actual  duplicates  of  our  ihop  drawing!, 
.howlng  exactly  hem   each  part  ll  made  and  fitted. 

DELERAY  AIRCRAFT  WORKS 

AEROPLANES  ENGINES  PARTS 

FREEPORT.  LONG  ISLAND.  N.  Y. 


'Send  for  This  Book 
of  Model  Aeroplanes  | 

Talis  how  yon  can  bolld  and  fly  aeeuraU,  re- 
duced-ooale  Models  or  real  Aeroplanes:  DM 
HA  VILLA  NT)  Battle  Plane.  NC-4  and  others. 
Ton  can  build  one  easily.  Bend  10c  in 
HOW  and  get  this  48-page  book.  > 
Plana  fer  Model  Aoroalaaas—  NC-4.  I 
50c:  DM  HAVrLLAND  Battle 
Plane.  Curtlsa  Military  Tractor. 
Bleriot  Monoplane.  Nieuport  Mono-  I 
plane.  Taube  Monoplane.  35c  each: 
Cecil  PeoU  champion  Racer.  Joe.  | 
Bend  for  Plana  or  Book  Today. 

IDEAL  AIRPLANE  & 

SUPPLY  COMPANY 

Makint  MoJ,l  AcToplana  Sinct  1911  I 


Car.  W.  Heasles  4  Weailer  Sts. 
Yeril 


UmakeM 


Airplanes .1JN  roan 

be  made  complete  ready  u 
fly  from  UmakeM  No.  17 
(price  13.00).  which  Includes 
blueprints,  wood,  metals,  rubber  and  special  tools  neces- 
sary. Send  for  this  set  quick  and  Make  Money  Making 
rmakcM  Flying  Airplanes  for  sale.  Enormous  demand 
Profits  big.  Completed  Plane  sells  at  $10  and  can  be 
made  In  6  hours  from  UmakeM  No.  17  Set.  Ask  aboui 
"ir  40  other  UmakeM  sets  for  making  Airplanes.  Toys 
Novelties,  Work  Benches  and  practical  Screw  Cutting  and 
Milling  Lathes 

W.  R.  PRICE,  Inc..  Deot  17.  UmakeM  Bids..  127  Sth  Ave,,  N.V. 


Don't  Scrap  Aluminum  Parts 

Save  theni  with  SO-I.l  MINfM.  New.  great  weld- 
ing solder,  stronger  than  aluminum,  perfect .  sub- 
stitute for  acetylene,  welding — %  time  and  cost. 
Use  gasoline  torch  or  soldering  iron.  No  flux  re- 
quired. Booklet  on  request.  Sample  bar  $1  00 
L'sed  and  endorsed  by  1'nited  States  Army  and  Navy. 
British  Munitions  Board  and  leading  aeroplane  aud 
motor  truck  companies. 

SO-LUMINUM    MANUFACTURING  CO 
1790   Broadway  New  York 


FLYING  AT  HIGH  ALTITUDES 

THE  advantage  of  flying  at  high  al- 
titudes, with  provision  for  main- 
taining engine  power,  is  pointed  out  in 
a  recent  issue  of  Flight  and  the  diffi- 
culty of  attaining  such  conditions  dis- 
cussed. 

Under  normal  conditions  the  density 
of  the  air  at  20,000  ft.  is  only  half 
that  at  ground  level;  also  the  engine 
power  falls  off  approximately  as  the 
density.  At  the  same  time,  owing  to 
the  density  being  halved,  the  lift  of 
the  wings  is  also  halved,  and  to  make 
up  the  loss  in  lift  the  angle  of  incidence 
must  be  increased. 

If,  on  the  other  hand,  it  were  pos- 
sible to  maintain  power  at  height  the 
machine  would  be  able  to  fly  faster, 
since  the  resistance,  other  things  being 
equal,  is  directly  proportional  to  the 
density;  but  the  speed  has  to  be  in- 
creased to  obtain  the  required  lift. 
However,  as  the  horsepower  varies  as 
the  cube  of  velocity  and  thrust  is  in- 
versely proportional  to  speed,  the  in- 
crease in  speed  to  obtain  the  same  lift 
as  a  constant  angle  of  incidence  is  not 
attainable. 

In  order  to  maintain  engine  power  it 
would  be  necessary  to  either  carry  a 
supply  of  oxygen,  or  over-dimension 
the  engine,  raise  its  compression  and 
regulate  the  fuel  supply  at  low  altitude 
or  supercharge;  all  of  the  above  add 
weight  to  the  airplane  in  addition  to 
the  extra  weight  which  might  be  re- 
quired for  apparatus  to  supply  air  or 
oxygen  to  the  pilot  and  passengers. 


THE  LANGMUIR  CONDENSA- 
TION PUMP 
(Continued  from  page  130) 
ness,  so  let  us  try  it  this  way.  First,  to 
get  an  idea  of  what  atmospheric  pressure 
means  in  terms  of  molecules,  suppose 
each  molecule  of  air  enlarged  to  the 
size  of  a  fine  grain  of  sea-sand .  or 
sure  means  in  terms  of  molecules,  sup- 
pose each  molecule  of  air  enlarged  to 
the  size  of  a  fine  grain  of  sea-sand  or 
1/1 00th  of  an  inch  in  diameter.  How- 
big  a  beach  could  be  made  from  the 
sand  corresponding  to  the  contents  of 
a  cubic  inch  of  air  at  atmospheric 
pressure?  It  would  make  a  beach  ex- 
tending from  NeW  York  to  San  Fran- 
cisco, one  thousand  feet  wide  and  over 
ten  feet  deep.  Had  it  been  on  such  a 
beach  as  this  that  Alice's  friends  were 
strolling  when  the  Walrus  put  his  hypo- 
thetical question  of  seven  maids  with 
seven  mops  sweeping  for  half  a  year, 
there  could  have  been  no  dotibt  in  the 
Carpenter's  mind  of  the  futility  of  their 
suppositious  efforts.  And  yet  by  the 
aid  of  the  Langmuir  pump,  assuming 
the  sand  were  air  again,  that  magnifi- 
cent beach  could  in  a  few  minutes  be 
reduced  to  an  almost  invisible  line 
only  two  grains  broad  and  one  grain 
deep. 
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DUST-PROOF  INK  BOTTLE 

THE  simple  device  shown  herewith 
is  a  very  useful  ink  bottle  holder 
for  draftsmen  and  artists.  The  ink  bot- 
tle is  tightly  closed,  but  with  a  cork 
that  is  installed  in  one  end  of  a  bell 
crank  lever  instead  of  one  that  is  free 
from  all  connection  with  the  bottle. 
The  lever  is  hinged  at  the  base  holding 
the  bottle,  and  connected  in  such  a  way 
that  the  pressure  of  the  hand  on  the 
short  arm  of  the  bell  crank  lifts  the 
cork  out  of  the  bottle  neck  and  leaves 
the  bottle  open. 


rHand  V 

Pad  \i) 
'  Hinge 

Clamp 
■InkBoitk 


The  cork  is  one  with  a  quill  fixed  in 
its  bottom;  and  the  relative  position  of 
the  hand  pad  and  the  quill  is  such  that 
while  the  cork  is  held  out  of  the  bottle 
with  the  wrist,  the  hand  is  in  the  right 
position  to  sweep  the  pen  across  the 
point  of  the  quill  and  load  it  with  ink. 
So  instead  of  three  unconnected  opera- 
tions, one  fills  the  pen  from  this  dust- 
proof  bottle  with  a  single  series  of  mo- 
tions— a  sweep  of  the  arm  bringing  the 
wrist  down  on  the  lever,  followed  by  a 
twist  of  the  wrist  to  secure  the  ink.  The 
re-corking  is  automatic,  taking  place 
by  spring  action  as  soon  as  the  weight 
of  the  hand  is  removed  from  the  lever, 
so  that  no  forgetfulness  can  result  in  an 
open  bottle.  The  heavy  base  keeps  the 
bottle  from  tipping  over  and  the  auto- 
matic cover  means  positive  enclosure 
and  keeps  the  dust  out. 


NEW  TERMINAL  MACHINE 

AVERY  simple  form  of  punch  and 
die  arrangement  for  rivetting  over 
a  copper  or  brass  eyelet,  to  form  a 
terminal  is  being  marketed  by  a 
prominent    magneto    concern.  This 
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makes  a  tight  joint  around  the  wire 
and  a  very  neat  one,  that  insures  a  good 
contact  under  the  terminal  clip.  The 
terminal  end  is  composed  of  a  cup  hav- 
ing a  channel  in  which  the  wire  is 
placed  and  a  central  opening  in  which 


the  tubular  shank  of  the  eyelet  is 
pushed  after  the  wire  is  laid  in  the 
channel.  The  terminal  end  is  then 
laid  on  the  die  and  the  punch  is  driven 
down  with  a  sharp  blow  from  a  ham- 
mer. This  bends  over  the  shank  of  the 
eyelet  and  firmly  holds  the  wire  between 
the  two  parts  of  the  terminal.  Two 
forms  of  cups  are  provided,  the  one 
shown  at  A  being  the  simplest.  That 
at  B  shows  a  form  with  an  extending 
lip  covered  with  a  rubber  ferrule  after 
the  joint  is  made. 


DRAFTING  KIT  FOR  TRAVEL- 
ING ENGINEERS 

THE  travelling  engineer  in  man) 
branches  ot  industry,  especially  in 
the  construction  and  erection  lines  has 
been  inconvenienced  in  his  drafting 
work  by  the  lack  of  a  kit  which  could 
be  easily  moved  from  point  to  point  and 
one  in  which  he  could  carry  all  the 
paraphernalia  such  as  T-square,  instru- 
ments, slide  rule,  bottles  of  ink,  etc. 
A  Milwaukee  enrineer  has  contrived  a 


kit  to  meet  these  conditions,  which  is 
shown  in  the  accompanying  illustra- 
tion. It  consists  of  a  leather-covered 
case  much  like  the  ordinary  suitcase. 
This  is  large  enough  to  hold  an  18  by 
24-inch  drafting  board  which  is  placed 
on  top  of  the  lower  portion  of  the  case 
when  open.  There  is  enough  space 
below  the  board  to  carry  several  hand- 
books, ink  bottles  and  miscellaneous 
supplies.  In  the  cover  are  two  slip-in 
envelopes  for  triangles  and  set  of  in- 
struments. Then  there  are  two  narrow 
leather  straps  made  up  with  loops  to 
hold  a  T-square,  slide  rule,  eraser,  pen, 
pencils  and  scale,  all  of  which  are 
plainly  shown  in  the  illustration. 
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DISTILLATE  PRODUCTION 
DISCONTINUED 

THOUSANDS  of  owners  of  motor 
vehicles  on  the  Pacific  Coast  who 
have  been  operating  their  machines 
with  distillate  will  be  forced  to  use 
gasoline  unless  a  carburetor  is  per- 
fected to  burn  kerosene,  through  the 
decision  of  the  Standard  Oil  Co.,  to 
discontinue  the  distribution  of  distil- 
late. This  action  was  taken  by  the 
company  because  of  the  scarcity  of 
crude  oil  and  the  necessity  to  refine  it 
more  thoroughly  in  order  to  produce 
more  gasoline. 


Learn  at  Home ! 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 

No  line  offers  greater  opportunity  for 
advancement.  Drafting  itself  not  only 
commands  good  pay,  but  it  is  the  first  step 
toward  success  in  Mechanical  orStructural 
Engineering  or  Architecture. 

There  is  an  easy  delightful  way  in  which 

fou  can  learn  right  at  home  in  spare  time, 
or  28  years  the  International  Corre- 
spondence Schools  have  been  giving  men 
and  women  just  the  training  they  need 
for  success  in  Drafting  and  more  than  200 
other  subjects.  Hundreds  of  thousands 
have  stepped  into  good  positions  through 
I.  C.  S.  help  but  never  were  opportunities 
so  great  as  now. 

Let  tbe  I.  C.  S.  belp  you.  Choose  the  work  ron 
like  best  in  the  coupon  below,  then  mark  and 
mail  It  today.  This  doesn't  obligate  you  In  the 
least  and  it  will  brim  you  information  that  may 
start  you  on  a  successful  career.  This  is  your 
chance.  Don't  let  it  slip  by.  Hark  and  mail  this 
coupon  now. 

.      iTS*H  mwf  HIRE          

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  C070B.  SCRANTON.  PA. 

**TJ**"1  without  obligating;  me,  how  1  can  qualify  tor  the 
position,  or  In  the  subject,  before  which  I  mark  X. 

EXgeraiciL  usurer 
Electrician 
Electric  Wlrlag 
Elactric  Lighting 
Elactric  Car  Running 
Heavy  Elactric  Traction 
EJactrical  Draftaman 
Elaetrie  Beetlae  Pengear 
Telegraph  Expart 
Practical  Talaphony 
■aonixioiL  Rroisrrr 
Mechanical  Draftaman 
Ship  Draftamaa 
Machine  Shop  Practice 
Toolmaker 
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ARCHITECT 
Srahltaetarel  «i  ateaaaa 
PLDnim  SUP  HEaTIM) 
Sheet  Metal  Worker 
Narlgetor- 


OREMIOAL  llimil 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Palntar 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
SUglRRRg  aUIlSEMEK 


BOOKKEEPER 
Rteaearaeeer  aaS  TraUt 
Cart.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STlTIORaRI  USURER 
CIVIL  SERVICE 
Railway  Mall  Clark 
Taallle  Orerasar  er  Rest. 
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Street 

UmakeM 


Slake  UmakeM  Money  running 
UmakeM  (keamunity  Shops  or 
fans  your  own  UmakeM  Club  with  the  So  outfit.  Torn 
earn  make  Blarlot.  Oortiaa,  Sped  and  other  flying  Planes; 
also  real  Work  Benches,  Sewing  Stand*.  Stationary  Backs. 
Baskets.  Book  Troughs,  Arks.  clreus.  Wagons.  War  Tanks. 
Action  Toys,  Dors.  Birds,  Squirrels.  Elephants,  Babbits, 
Goats.  Toads.  Giraffes,  Ostriches,  Numbers.  Letters.  IP 
Jointed  Animals.  Doll  Furniture  and  Doll  Houses.  Prtn- 

7  all  thatr  tars  and  aavahiaa  aaw  It 
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Mathematics  Made  Easy 

The  Arcaaoope — the  Combination  Triangle 
with  s  Brain — will  multiply.  <11tM«.  figure 
parentage  sad  proportion,  solve  all  problems 
in  trigonometry  end  geometry,  drew  symmetri- 
cal figures,  plot  area,  eta    Superior  to  any  soda 
rule  Simple  to  operate.  Alee  Includes  A  TRANS- 
PARENT    TRIANGLE.     PROTRACTOR  ai 
THREE  BULKS.    Used  at  Columbia  University, 
W«at  Point.  U.  &  Aeronautic  Schools,  etc  Only 


SI. 00  postpaid.    Order  today  before  you  forget. 
Dept.  U,  L.  J.  LEISHMAN  CO,  Ogden,  Utah 
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THOMAS-MORSE  MAIL  PLANE 

THE  Thomas-Morse  mail  plane 
illustrated  herewith  is  a  biplane 
which  has  a  center  nacelle  and  twin 
fuselages.  It  carries  its  two  engines  in 
the  center  nacelle,  one  in  front  and  one 
in  rear.  The  pilots,  having  dual  con- 
trol, sit  in  the  two  fuselages,  the  nacelle 
being  given  over  to  the  engines,  which 
are  Wright-Hispano  engines  rated  at 
300  hp.  each,  and  to  compartments  for 
freight. 


wire  stretched  across  the  spar  tips. 
Every  part  of  the  plane  is  streamlined 
to  reduce  parasitic  resistance.  The 
only  exposed  wires  are  those  used 
for  bracing  between  the  planes.  The 
control  wires  except  those  to  the  ailerons 
are  inside  the  fuselages.  There  are 
two  complete  control  systems — one  in 
each  fuselage.  In  flight  tests,  the  plane 
has  demonstrated  that  it  will  stay  in 
the  air  without  losing  altitude  with  only 
one  engine  running.    The  wing  spread 


WHEN  PUTTING  CAR  IN 
COMMISSION 

IF  a  car  has  been  laid  up  for  more 
than  a  couple  of  months,  it  is  ad- 
visable to  introduce  a  plentiful  supply 
of  oil  into  the  cylinders  through  the 
valve  caps  or  spark  plug  orifices.  Care 
should  be  taken  that  the  oil  does  not 
run  out  through  the  open  valves,  but 
that  it  is  applied  to  the  top  of  the 
pistons.  The  quantity  to  be  introduced 
is  as  a  rule,  two  or  three  tablespoon- 
fuls,  which  should  be  sufficient,  and 
when  the  engine  is  subsequently  start- 
ed (with  a  full  supply  of  fresh  oil  in 
the  sump)  a  great  deal  of  blue  smoke 
will  issue  from  the  exhaust,  but  this 
will  soon  pass  off.  The  engine  should 
not  be  run  at  a  high  speed  for  five  or 
ten  minutes  after  it  has  been  started, 
to  give  time  for  the  oil  to  circulate  to 
the  bearings.  On  the  other  hand  the 
engine  speed  should  not  be  very  low, 
but  one  that  will  be  sufficient  to  cause 
the  lubricant  to  be  thoroughly  thrown 
up  by  the  connecting  rod  ends  to  the 
various  parts. 


Side  view  of  Thomas-Morse  mail  plane  using  two  engines  in  a  central  nacelle 


The  ratio  of  loading  is  such  that  the 
weight  of  plane  empty  is  2890  lbs., 
the  useful  load  being  2610  lbs.,  almost 
the  weight  of  the  machine  itself.  The 
framework  is  laminated  wood  built  up 
to  a  strength  which  gives  a  factor  of 
safety  of  six.  A  cross-section  of  the 
wing  is  said  to  be  more  nearly  like  the 
cross-section  of  the  wing  of  a  bird  than 
that  of  any  other  airplane.  It  is  usual- 
ly thick  at  the  front  like  the  wing  bone 
;ind  tapers  toward  the  rear.  The 
foundation  of  the  trailing  edge  is  a 


is  45  ft.  6  in.,  the  wing  chord  8  ft.  10 
in.  and  the  overall  length  25  ft.  10  in. 
The'  maximum  speed  is  130  m.p.h. 
Four  of  these  machines  are  being  as- 
sembled for  the  aerial  mail  service. 


The  air  pressure  at  the  center  of  the 
earth,  were  there  a  shaft  reaching  thereto, 
would  be  about  6,000  tons  to  the  square 
inch.  •  The  figures  calculated  for  the  pro- 
posed 12  mile  deep  shaft  give  a  doubling 
of  the  atmospheric  pressure  for  every  two 
or  three  miles.  Air  shields  and  locks  would 
be  needed  to  make  it  accessible  to  the  work- 
men and  observers.  To  ventilate  it  liquid 
air  might  be  sent  down  in  vacuum-jacketed 
pipes.  Aeroplanes  have  gone  up  over  seven 
miles  in  the  air,  but  our  penetration  of  the 
ground  is  in  only  very  few  cases  a  little  in 
excess  of  a  single  mile. 


INK  FOR  WRITING  ON 
CELLULOID 

INK  for  writing  on  celluloid  triangles, 
etc.,  can  be  prepared  by  dissolving 
a  tar  dye  stuff  of  the  desired  color  in 
anhvdrous  acetic  acid. 


A  totally  immersed  water  wheel,  mounted 
on  a  float,  has  been  tried  at  Lyons,  France, 
at  the  confluence  of  the  Saonne  and  Loire 
rivers.  It  gave  25  horse  power  at  an  ef- 
ficiency of  sixty  per  cent.  It  would  seem 
that  much  could  be  done  on  this  line  on 
rivers  free  from  winter  ice. 


Three-quarter  front  view  of  Thomas-Morse  mail  plane  showing  central  nacelle  for  engines  and  twin  fuselages  for  pilots  and  mail 
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AIR  CLEANER  FOR  TRACTORS 

IT  has  been  found  desirable  to  use 
special  types  of  air  cleaners  before 
air  is  supplied  to  the  carburetors  of 
gasoline  or  kerosene  engined  tractors 
because  the  dust  laden  air  not  only 
contributes  to  carbon  deposits  but  also 
assists  in  mechanical  depreciation  by 
wearing  cylinders  and  bearings  and 
other  parts  of  internal  mechanism.  Dry 
cleaners  of  the  centrifugal  type  are 
stated  to  have  the  disadvantage  of  not 
removing  the  light  and  fine  particles  of 
dust  from  the  air  because  these  do  not 
separate  out  either  by  centrifugal  force 
or  gravity.  Water  type  cleaners  are 
said  to  remove  all  dust  only  when  the 
air  bubbles  are  very  small  which  is 
sometimes  accomplished  by  screens  in 
the  water  to  break  up  air  bubbles. 


A  new  type  of  air  cleaner  in  which 
water  is  used  has  been  developed  by  the 
Midwest  Engine  Co.  The  method  of 
cleaning  the  air  in  this  device  is  to 
draw  it  through  the  pores  of  a  wet 
sponge  saturated  through  its  capillarity 
by  resting  in  about  *4  in-  °f  water 
maintained  automatically  and  supplied 
from  the  transparent  reservoir  above. 
As  the  air  zigzags  through  the  pores, 
the  dust  is  caught  by  the  wet  surfaces 
and  held  on  the  surface  of  and  in  the 
pores  of  the  sponge.  The  sponge  is 
washed  out  once  or  twice  a  day,  de- 
pending upon  the  amount  of  dust  in 
the  air. 

As  the  cleaner  is  used,  dust  will  be- 
gin to  work  through  the  sponge,  and  if 
the  day  is  very  dusty  the  dirt  may 
penetrate  one  quarter  the  way  through. 
Every  time  the  reservoir  is  .filled,  which 
will  be  once  or  twice  a  day,  the  sponge 
should  be  taken  out  and  thoroughly 
washed  in  a  bucket  of  water,  put  back 
and  the  reservoir  put  in  place.  There 
is  a  hole  through  the  sponge  for  the 
feed  pipe.  When  the  reservoir  is  in- 
verted, water  will  flow  into  the  sponge 
cup  until  the  end  of  the  tube  is  cov- 
ered, and  as  the  water  passes  up  by 
capillary  attraction  through  the  pores, 
more  water  will  be  fed  to  the  sponge 


cup.  Little  water  is  said  to  be  taken 
up  by  the  air  in  this  cleaner  because  the 
air  cannot  pick  up  globules  of  water, 
only  absorb  sufficient  for  complete 
saturation. 


THE  DEEP  ETCHING  OF  STEEL 

IN  Technologic  Paper  No.  156  of 
the  Bureau  of  Standards  the  extent 
to  which  defects  in  steel  may  be  brought 
out  by  deep  etching  is  described.  A 
lack  of  homogeneity  is  shown  at  once, 
internal  fractures  are  emphasized,  and 
any  faults  due  to  initial  stresses,  caused 
by  preliminary  mechanical  and  thermal 
treatment,  may  be  revealed.  Segrega- 
tion is  indicated  by  a  roughened  surface 
after  etching,  due  to  the  greater  extent 
to  which  the  non-metalic  inclusions, 
such  as  sulfides  and  oxides  are  soluble 
as  compared  to  the  metal  itself.  Stresses 
due  to  the  mechanical  and  thermal 
treatment  have  been  found  great  enough 
to  cause  specimen  balls  made  from  the 
metal  to  crack  when  subjected  to  the 
action  of  strong  acids.  In  the  case  of 
steel,  this  is  similar  to  the  behavior  of 
brasses  and  bronze  under  corrosion 
tests.  Lack  of  physical  homogeneity 
is  usually  evidenced  by  minute  cavities 
resulting  in  spongy  metal.  Often  in- 
ternal fractures  are  so  small  that  the 
metal  appears  to  be  continuous,  and 
this  type  of  fault  is  frequently  found  in 
defective  rails  of  the  transverse  fissures 
type.  Deep  etching  reveals  these  in- 
ternal fissures  as  short  cracks.  Special 
methods  have  been  developed  for  the 
examination  of  metals  by  the  deep  etch- 
ing process. 


Tyc 


OS 


The  Engineering  student,  the 
experimenter  and  the  profes- 
sional technician  all  find 
Tycos  Temperature  Instru- 
ments —  Indicating,  Record- 
ing, Controlling — well-adapt- 
ed to  their  individual  needs; 
and  thoroughly  dependable. 
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Indicating 
Recording 
Controlling 
Pyrometer, 
Pressure  Ga  _ 
Tin*  Controls 
H.gro  meters 
Hydrorr, 
Barometer  • 
Vacuum  Gauges 
Thermograph, 
Oil  Testing  Instruments 
Laboratory  Glatsware 
Compasses 
Household  Then. 
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TURNING  WITHOUT  A  LATHE 

THE  cuts  show  how  a  shoulder  can 
be  cut  on  brass  rod  without  a  lathe. 
A  hole  the  size  of  the  rod  to  be  turned 
down  is  made  through  a  block  of  fibre. 
In  a  direction  to  intersect  this  hole  a 
second  hole  is  drilled  to  receive  the  cut- 
ting tool.  The  cut  shows  the  disposi- 
tion perfectly.   The  tool  is  set  so  as  to 


be  in  a  position  to  cut  off  all  that  is  to 
be  removed  in  one  cut.  When  thus  in 
place  it  is  secured  by  a  set-screw.  The 
rear  end  of  the  rod  is  held  in  a  drill 
stock  or  auger  brace  and  turned  by 
hand  and  gradually  fed  forward.  The 
result,  if  the  operation  is  properly 
carried  out,  is  a  perfect  shoulder,  such 
as  shown  in  the  smaller  figure. 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a  penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
W(th  these  books  and  a  low  price  "school  Bet"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  mnn  can 
become  master  of  drawing  and  earn  130  to  f75  weekly. 
LEARN  AT  HOME  —  Good  paying  positions  open 
everywhere.  InUfiae  activity  in  manufacturing, 
railroad'ng.  building,  etc  .  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.    1650  Pages.  Thousands  of  Illustrations. 

Round  in  genuine  American  morocco.  Pages  5H  x  BH 
inches.  Covers  all  branches  of  Drafting  —  Archi- 
tecture. Electrical.  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  ttnd  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 
Cn.  »  lAf  _  _  I.  Only  12  a  month  if  you  keep  the 
OUC  a  ffvGK  books.  Coupon  explains  offer, 
good  onlv  within  (.orders  of  U  S.  and  Canada. 
Fraa  Membership  in  Thla  Society.— A  Consulting 
Membership  given  tree  with  each  set— worth  112.00. 

-  CAM  TECHNICAL  SOCIETY 
Dept.  D-355  Chicago 
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AMERICAN 

TECHNICAL 
80CIETV 
Dent.  0-355 
Chicago,  U.  S.  A 

['lease  send  Cyclopedia  of 
Drawing  for  7  days'  cxamlua- 
shtpping  charges  collect, 
will  Keud  $2. so  within  7  day* 
month   until   $14.80  Is 
aid.  i.r  notify  y..u  anil  hold  book, 
ubject  li<  your  onl»T.    Title  not  to  pass 
until  fully  paid. 
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Pattern  Work  in  Wood  and  Metal 


Prompt  Service 
Guaranteed 


Mail  Order  Work 
Solicited 


Perfect  wood  or  metal  patterns  made  for  any  of  the  machines  or  model 
engines  described  in  Everyday  Engineering  Magazine. 

BRING  YOUR  PATTERN  PROBLEMS  TO  US 

We  solicit  the  work  of  experimenters,  inventors  and  model  makers. 
Quotations  gladly  made  upon  the  receipt  of  drawings  and  specifications. 
Patterns  both  large  and  small  made  for  any  part  no  matter  how  intricate 
or  complicated. 

Have  you  had  the  sad  experience  of  taking  a  set  of  home-made  pat- 
terns to  the  foundry  only  to  have  the  foreman  laugh  and  tell  you  that 
they  are  made  wrong?  Let  us  save  you  this  embarrassment. 

Our  charges  are  reasonable,  our  service  prompt  and  courteous. 

U.  S.  PATTERN  AND  MFG.  CO. 

64-66  High  Street,  West.  Detroit,  Mich- 


ROTARY  steam  engines,  ft"  bore 
■  Y/C  stroke,  cylinders  made  of  solid 
steel  stock,  aluminum  crankcase,  bronze 
valve. 

We  also  build  motors  to  specification 
and  will  be  glad  to  furnish  quotations 
upon  the  receipt  of  drawings.  Send  for 
circular  to: 

Model  Machine  Shop  Company 

415'East  71st  Street  New  York,  N.  Y. 


Model  Shop  Equipment 


6  INCH  BENCH  LATHE 

Castings  or  finished  machine.  Shop  tools 
and  supplies.  Designs  for  Model  Boats. 
Drawings  of  U.  S.  Destroyer.  Stamp  for 
catalog. 

HUHN  MFG.  CO.,  592  Elm  St.,  Arlington,  N.  J. 


Small  Steam  Engine*  & 
Boiler*.  Gai  &  Gasoline  En- 
gine* M  H.P.  and  Up. 
Tanks,  Pumps.  Model  Mak- 
er*' Supplies.  Get  our  big 
t  Postpaid 
ef  erred)  o 


Catalogue,    sent  Poi 
for  15c  (coin  pr< 
Stamps.       Refunded  first 


order.    192  Page*,  orer  200 
illustrations. 
MODERN  ENGINE  a  SUPPLY  CO. 
364  Monadnock  Bldg.  •,    .Chicago.  III. 


MODEL  ENGINE  CASTINGS 

For  engines  described"  In  previous  numbers  of 
"Everyday  Engineering."  Castings  made  in 
Bronze  or  "Durante."  Model  water  pumps 
and  spark  plugs  also  supplied. 

J.  E.  CARRINGTON 
49  So.  Clinton  St.  East  Oranoe.  N.  J. 


COMBINED  KNIFE  AND  FORK 

THIS  table  utensil  is  especially  for 
the  use  of  one  armed  people,  al- 
though we  are  free  to  regard  it  as 
adapted  for  anyone  to  use  to  eat  his 
dinner  with.  Back  of  the  fork,  A,  and 
normally  above  it  is  a  curved  knife,  C. 
When  the  handle,  D,  is  pressed  down, 
the  knife  slides  down  back  of  the  fork. 


A 

^#U==rr__   L) 

CJS  ^  

A  piece  of  meat  or  other  food  held  by 
the  fork  is  thus  cut.  If  simple  pressure 
of  the  knife  is  insufficient  a  rotating 
motion  can  be  given  by  turning  the 
handle  to  and  fro.  When  pressure  on 
the  handle  is  released  the  knife  is 
drawn  back  into  its  original  position, 
sliding  along  the  rod,  B.  This  rather 
clever  aid  to  the  injured  comes  from 
France. 


DETECTING  FLAWS  IN  MICA 
WITH  X-RAYS 
(Continued  from  page  149) 
sharply  defined  outlines.  In  fact,  the 
— tinfoil,  etc.,  are  a  jet  black,  with 
smallest  piece  of  metal  or  wire  shows 
with  a  distinctness  that  reduces  the  pos- 
sibility of  its  remaining  undetected  to 
almost  an  impossibility.  The  same  is 
true  of  weak  or  thin  spots  in  the 
mica  itself.  The  trays  themselves  are 
equipped  with  clearly  marked  scales, 
one  on  the  side,  and  the  other  on  the 
bottom,  as  it  appears  in  the  reflection, 
so  that  by  reading  the  figures  it  is  pos- 
sible for  the  observer  to  tell  any  one 
outside  exactly  which  mica  piece  is 
faulty  and  indicate  the  location  of  the 
fault  in  the  piece. 

The  only  limit  to  the  number  of  strips 
that  can  be  tested  is  the  speed  with 
which  the  trays  can  be  loaded  and  set 
on  their  tracks. 

The  result  is  a  test  that  cannot  fail 
to  show  instantly  any  piece  of  mica  that 
is  faulty  for  any  reason  whatsoever,  and 
thus  assures  the  company  that  all  the 
mica  that  is  sent  out  is  as  nearly  per- 
fect as  is  possible  from  an  insulation 
is  that  one  of  the  tubes  used  in  this 
test  has  an  actual  running  time  of  one 
thousand  hours  to  its  credit,  which  is 
standpoint.  A  further  item  of  interest 
nearly,  if  not,  the  record  for  life  in  an 
X-ray  tube. 


An  ingenious  arrangement  for  ensuring  the 
perfectly  even  angular  velocity  of  a  rotating 
body  is  the  following.  On  the  shaft  in  ques- 
tion there  are  mounted  a  square,  a  pentagon, 
a  hexagon  and  a  star.  The  rotating  figures 
are  shown  by  a  timed  series  of  sparks.  Thus 
if  the  square  appears  motionless  it  shows 
that,  during  the  interval  between  two  sparks, 
it  has  rotated  through  90°  or  some  multiple 
of  90°.  Other  speeds  of  rotation  are  shown 
by  the  other  figures  appearing  stationary.  A 
stationary  pentagon  means  a  higher  speed, 
and  so  for  other  figures  of  a  greater  number 
of  points.  It  enables  a  high  speed  of  rota- 
tion to  be  closely  watched  and  to  be  kept 
constant. 


Tidal  power,  long  neglected,  is  now  com- 
ing into  the  field.  The  great  tides  of  the 
Bay  of  Fundy  are  to  be  used  in  a  power 
station  of  90,000  horse  power.  The  sta- 
tion is  in  the  center  of  a  25,000  population. 
The  horse  power  will  cost  per  unit  $80.00 
per  annum.  The  tide  in  the  Bay  of  Fundy 
rises  and  falls  from  32  to  40  feet. 


The  Pyrenees  are  now  in  course  of  de- 
velopment as  a  manufacturing  region,  their 
water  power  is  being  utilized,  ten  times  as 
much  being  harnessed  as  in  1914.  What 
may  be  called  the  Niagara  Falls  products  are 
being  made,  bleaching  compounds,  abrasives, 
caustic  soda,  cyanamide,  aluminum,  carbide 
nitric  acid  from  the  air,  steel  alloys,  and  it  is 
proposed  to  make  electrolytic  iron. 

In  studying  ballistics  by  the  kinematograph 
exposures  at  the  rate  of  20,000  per  second 
were  required.  This  rate  and  even  more 
were  obtained  without  the  use  of  a  shutter 
by  using  the  Leyden  jar  spark  at  5,000  volts 
potential,  and  controlled  by  a  jet  of  air.  It 
was  found  possible  to  get  80,000  sparks  a 
second. _  Each  spark  gave' an  exposure;  no 
mechanical  shutter  could  be  operated  at  any- 
thing like  such  speed. 
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NOVEL  SPARK  PLUG  TESTER 

ANEW  device  for  testing  spark 
plugs  has  recently  been  intro- 
duced by  an  English  manufacturer. 
The  device  consists  of  a  spring  sup- 
ported plunger  carried  by  a  simple  bent 
sheet  metal  fitting  that  screws  down 
under  the  terminal  nut.  Pressure  on 
the  insulated  knob  overcomes  the 
spring  pressure  and  brings  the  plunger 
close  enough  to  the  plug  body  to  show 
a  spark  if  the  ignition  device  is  func- 
tioning properly.    The  construction  is 

 1 


ShtetMetal 

Clip 


Hard  Rubber 
Knob 

Spring 

nger 


simple  and  there  is  nothing  about  the 
device  to  get  out  of  order.  It  elimi- 
nated the  use  of  a  screwdriver  blade, 
hammer  head  or  other  makeshift  in 
making  the  tests  and  permits  one  to 
short  circuit  a  plug  at  will  in  endeavor- 
ing to  locate  a  cylinder  that  is  not  fir- 
ing. If  only  one  cylinder  of  a  four  or 
six  cylinder  engine  is  at  fault,  when  the 
spark  plug  in  that  cylinder  is  short 
circuited,  it  will  not  affect  the  running 
of  the  engine.  If  the  plug  in  one  of 
the  operative  cylinders  is  shorted  the 
engine  runs  even  more  irregularly  so 
the  faulty  cylinder  can  be  easily  lo- 
lated  by  testing  each  plug  in  turn. 


VALUE  OF  U.  S.  PETROLEUM 
PRODUCTS 

PETROLEUM  and  its  products  can 
well  be  said  to  be  our  greatest  na- 
tional asset,  the  exports  to  date  exceed- 
ing $4,000,000,000,  or  more  than  all 
the  gold  mined  in  America  since  ks 
discovery.  The  annual  production  of 
oil  is  now  eight  times  in  value  the  pro- 
duction of  gold,  and  it  equals,  if  in- 
deed it  does  not  exceed,  the  annual  out- 
put of  all  of  the  minerals,  as  well  as 
all  other  precious  metals  and  gems 
combined.  There  are  over  300  by- 
products made  from  crude  oil.  They 
include  benzine,  gasoline,  lubricating 
oil,  naphtha,  kerosene,  fuel  and  paraf- 
fin, asphalt  products,  axle  grease,  coal 
tar  and  soaps. 


Off  the  coast  of  Queen  Charlotte's  Island, 
in  the  North  American  Arctic,  it  is  pro- 
posed to  use  the  aeroplane  to  search  for 
whales.  The  cetacean  can  be  detected  at  a 
distance  of  thirty  miles  from  the  working 
height  attained  and  its  location  is  given  to 
the  ship  by  wireless. 


Triple  the  Mileage 
at  \  the  Cost 


4000  Miles  Guaranteed 

Reconstructed  for  durability-  Su- 
perior Super -Fabrlo  Tlree  represent 
Cjualltr.  value,  ferftoe  end  satisfac- 
tion, end  are  guaranteed  for  5.000 
miles  good  wear.  Tire*  have  12 
piles  of  fabric  of  ordinary  tires 
making  them  practically  puncture 
and  blow-out  proof. 

Look  at  these  Low  Pfieas 


BIZK 
>0l3 

■Shi 
•111 

Kit 
SSis 
Mis 
Mis 
55is 
S«I« 
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17 15 
Rellner 
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s.  s.  only.. 
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Tl'llK 
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1.70 
2.00 
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F  r  s  •  With  Every  Tire— 
hether  you  want  straight  sl<l<* 
or  clincher,  plain  or  nun-skid.  Send 
12.00  deposit  for  each  tire;  11.00 
deposit  on  tubes:  balance  C  O  D. 
subject  to  examination,  or  5*  dis- 
count If  full  amount  Is  sent  with 


SUPERIOR  TIRE  t  RUBBER  COMPANY 

Dept.  100,  033  First  Amu,  New  York  City 


SAVE  MONEY! 

A  High  Grade 
INNER  TUBE  FREE 
6000  MILES  Guarantee 

Economy  Reconstructed  Tires  made 
by  our  new  special  process  are 
guaranteed  to  sire  good  sanies  be- 
cause the  beat  materials  an  used  In 
their  construction.  Our  tires  are 
guaranteed  for  0.000  miles  and  we 
sire  a  FIRST  quality  toner  tube 
free  with  eeery  tire  ordered  from 
ua.  Our  Urea  are  reinforced  with 
extra  piles  of  fabric  making  them 
strong  so  they  resist  punctures  and 
blowouts. 

REIJNER  IS  FURNISHED  WITH  EACH  CASINO 

Aip  KO  EXTRA  COST. 
THESE    PRICES    INOLUDEBOA«IHa.  RELIMER 

S0X3  W.I5  SM4  II  1.00  3JX4K  $13.15 

30*3'/.  8.25  34x4  1 1 .25  StxW, 

MaW,  1.00  SiS'A  11.75  MX5 

SU4  10.10  33x4(4  I2.SH  37x8 

StaS'wUb  12?  orlS4  whether-  1  straight  aideor 
oM-for^  ^'ordtS^Bal!^  S.  « 
Jub&  to  SSta.  T*  discount  If  full  amount 
Is  sent  «lth  order.    References  furnished  If  desired. 

UNITED   ECONOMY  TIRE  CO. 
209  West  40th  Street  Haw  York  City 


13.90 
14.90 
14.50 


GOODJ 

SERVICE  STATION 


(At  Jamaica  and  Far  Reeks  way) 

LET  US  QUOTE  YOU 
on  any  tire  made.   Wo  stock : — 
GOODYEAR 
PENNSYLVANIA 
GOODRICH 
GLOBE 
McCLAREN 
HORSE  SHOE  RACINE 
NORWALK-CORD 
MARTIN-CORD 
KELLY-SPRINGFIELD 

(At  New  York) 

UNITED  STATES,  etc. 

Supplies  AT  COST  to  tire  patrons.  IT 
WILL  PAY  YOU  to  trade  witb.— 

JAMAICA  TIRE  &  RUBBER  CO.,  INC. 

 New  York 

...Jamaica.  N.  Y. 


Always 

the 

BEST 

at 

the 

RIGHT 
price. 


136  Wast  49th  Street... 
Hillside  and  Flushing  Avenues 


Far  Reckaway. 


ISM  CestraJ  Avenue 
43  East  Mala  Street 

'•Largest,  because  we  serve 


best" 


Own  This 
Superb 
Bicycle! 

Haw   fun  and  hsslthful 
exercise      with     a  Black 
Reauty    the  finest  bike  in 
the  world.    H'rile  0«if*  fir 
our  Illustrated  Cslslog.  Pick 
your   wheel    from    our  40 
itylee.    Blsck  Beauty  will  b 
-hipped    si    once.      We  psy 
freight.     To  mske  the  BIsCi 
llesuty  yours,  psy  s  small  df 
poilt.  ther  81  a  sreek. 

18  Exclusive  Features 
of  this  sensstlonsl  wheel  are: 
110  FIRESTONE  Blue 
Non-Skid  Tires;  New  De- 
nsrture  Cositsr  Brske;  Duck- 
worth nickel  roller  chsin : 
motorcycle  saddle,  pedals  snd 
hsndlebsrs.  etc 

Repair  Kit,  Tool  Cat*  and! 
SlanrI    Free!  Although  low 

Black  Besuty  fsr  outclsur- 
nther  wheels.    Racy,  grsceful 


lines.  .. 
blnation*.  dszzllng  nickel  snd 
rnsrarl  finish!  Absolutely  peer - 
amteed  lor  5  srs.  Six  month*' 
/ree  accident  insurance. 

Cnnrlrisc  <;ct  our  fsrtnrj 
.  UnH'ieS  prices.  Positively 
lowest  In  country.  Tires,  hells, 
lamps,  horns,  pedsls.  etc  Send 
for  /"ree  Swutries  Catcloo. 

HAVERF0RD    CYCLE  CO. 
{/-.VaMisard  21  sears) 
Osat     475.  Phlladelnhle 


WANTED 


Want  ads  for  thousands  of  trained  Auto- 
mobile Repairmen  are  appearing  in  all  the 
papers  all  over  the  Country.  New  Garages 
and  Shops  are  badly  needed  everywhere. 
If  you  are  earning  less  than  $30  a  week— 
YOU  SHOULD  LEARN  THIS  TRADE. 

You  Can  Earn 
$150  to  $400 a  Month 

Come  to  this  school  and  learn.  We  teach 
by  actual  practice  on  all  kinds  of  cars. 
A  few  weeks  time  learning  will  fit  you  for 
a  position  in  a  garage,  service  station,  or 
you  can  start  in  business  for  yourself. 
(No  colored  enrollments  solicited.) 
WRITE  FOR  FURTHER  PARTICULARS 

DO  IT  TODAY  SEND  IN  COUPON 

BUFFALO  AUTO  SCHOOL,  No.  E.E.I. 
463-471  Connecticut  St.,  Buffalo,  N.  Y. 

Please  send  me  (all  particulars  of  your  complete 
Automobile  Course. 


Name   Afte . 

Street  or  R.  F.  D  

City   State  


Perfect. new  tires.all  sizes,  non-skid  or  plain, 
fabric  or  cord    Prepaid  on  approval   8000  to 

10.000  Miles  Guaranteed 

MO  Customers.   Catalog  Free.   Agents  Wanted, 
service  Auto  Equipment  Corporation 

City,  Mo 


You  Can  Save  $50.00 

Br  recovering  your  old  auto 
top    (rime    yourself.  Wtt 
fe  make  these  rccovetw  to  fit 

0  Q   jltCand  up 

hnt  WeP0.4DP««UP«tP«d 

■  car  cm  pat  it  on.  We  furninh  in- 
Roof  ana  quarters  acwed  tosT'thtr 
with  rear  curtain,  faatenerj. .welt*  and  tacka.  AH  complete.  Give 
ue  the  name,  year  and  model  number  of  four  car  and  we  will  aend 
you  oar  catalctjrue  with  aamplee  and  quote  you  exact  price. 

LIBERTY  TOP  &  TIRE  CO..  Oept.  E3.  Cincinnati.  0. 
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char 


•vow 

tho 
time  to 
start  to  build 
your  own  per- 
manent, profitable 
battery  chanting 
business.    Others  are 
..jaking  big  pruflta  from 
HIJ    Battery  Charging 
every   month.     You  can 
too.    The  demand  for  re- 
Ae.     high-grade  battery 
^Init     was     never  better. 
NOW.  with  UB  equipment. 

Make  HB  Battery  Charging 
Your  Biggest  Money-Maker 

It  costs  only  10c  to  15c  each  to  charge  bat- 
tcrlce— the  customer  pays  75c  to  $1.50.  Figure  your 
profits.  All  UB  Chargers  are  sturdy,  dependable 
and  absolutely  rellablo.  Built  of  practically  wear- 
proof materials.  No  burnouts,  no  expensive  re- 
newals or  repairs.  No  attention  except  occasional 
oiling.  Use  power  from  your  lighting  lines.  Big. 
quick,  clean  profits,  easily  made.    A  size  to  suit 

SMALLCASH  PAYMENT —  BALANCE  O**  EASY  MONTHLY 
TERMS  CHOOSE  THE  SIZE  YOU  NEED 


Sold  on  Trill  Under  HB|.\hsolute'Money-Back  Guarantee 

All  HB  Equipment  Is  sold  under  our  absolute 
guarantee  or  satisfaction.  You  run  no  rlaki.  If 
not  satisfied  after  using  any  HB  Equipment  10  days, 
you  may  return  It  and  receive  all  you  pay  us.  The  HB 
Monthly  Payment  Flan  Is  an  additional  guarantee. 
Check  the  Charger  You  Need.    Then  Mall  this  Ad. 

Mark  a  cross  on  tho  HB  Chargor  you  are  Inter- 
istwl  In.  Tear  out  llil.  a.l  and  mall  TODAY  for 
full  Information.  B'o  the  first  In  your  town  to  have 
a  ninney-maklng  HB  Charger.  Don't  delay.  Act 
Now.    Write  to 

HOBART  BROS.  CO..   Bex  EE37.  Troy.  0. 

Successful  Manufacturers  Since  1893.   


Genuine  Armstrong 
Stocks  and  Dies 


Great  care  snould  be  exercised  In 
the  selection  of  stocks  and  dies. 
Work  of  quality  demands  quality 

tools. 

Genuine  Armstrong  Stocks  and 
Dies  are  quality  tools.  Made  of  the 
highest  quality  of  material  and  by 
expert  workmen.  They  are  de- 
pendable and  accurate  tools  of 
constant  service. 

Send  direct  to  us  if  your  dealer 
cannot  supply  you. 

Dtxripti*  CtUlot  *s 

The  Armstrong 

701  KnowllenSteet 


Co. 


SHIP  BY  TRUCK 

Motor  Cartage. 

One  to  Five-ton  Trucks. 

Hauls  made  to  any  point  in 
United  States  and  Canada. 

Rates  by  hour,  day  or  contract. 

W.  H.  SQUIRES 
1561  Woodward  Avenue 
Detroit,  Mich. 


THE  KNACK  OF  CARBURETOR 
ADJUSTMENT 

(Continued  from  page  118) 

the  mixture.  In  this  form  the  multiple 
nozzle  construction  is  employed  to  do 
away  with  the  automatic  air  valve,  all 
air  being  drawn  through  the  primary 
air  opening  at  the  bottom  of  the  mixing 
tube  D.  A  strangling  tube  A  is 
dropped  into  the  air  tube  in  order  to 
constrict  its  area  at  the  spray  nozzle 
and  secure  a  Venturi  tube  effect.  Out- 
side of  the  idling  jet  adjustment  the 
only  way  to  alter  the  mixture  in  a 
Zenith  carburetor  is  to  change  nozzles 
and  strangling  tubes. 

Rayfield  Mixed  Type 

Rayfield  uses  a  metering  pin,  as 
shown  at  Fig.  9,  which  is  lifted  as  the 
throttle  opens  in  the  main  jet  through 
a  linkage,  and  so  establishes  a.  right 
to  be  classified  as  a  metering  pin  type, 
but  it  goes  further:  It  incorporates  an 
auxiliary  nozzle,  which  also  has  a 
metering  pin  which  is  depressed  when 
the  auxiliary  air  valve  opens.  Thus, 
by  having  two  distinct  nozzles,  it  es- 
tablishes its  right  also  to  be  classified 
as  an  expanding  type  of  instrument. 
But  Rayfield  goes  still  further  in  that 
it  combines  a  pumping  action  on  the 
gasoline  in  the  auxiliary  nozzle  where- 
by a  very  rich  mixture  is  furnished  for 
acceleration  whenever  the  air  valve  is 
opened  suddenly.  This  is  accomplished 
by  the  piston,  the  lower  end  of  the  air 
valve  stem  this  piston  working  in  a 
dashpot  above  the  piston  and  is  ad- 
mitted to  the  space  below  the  piston 
by  the  disk  valve  in  the  piston.  When 
the  air  valve  suddenly  opens,  forcing 
the  piston  downward,  this  disk  valve 
is  closed  automatically,  forcing  or 
pumping  the  gasoline  upward  through 
the  fuel  passage  into  the  nozzle,  where 
it  is  sprayed  into  the  inrushing  air. 
Only  when  the  valve  opens  is  this 
pumping  function  occurring.  At  other 
times  the  gasoline  issues  through  this 
auxiliary  nozzle  according  to  the  suc- 
tion of  the  motor.  Thus  Rayfield  is  a 
compound  of  two  metering  pins  in  con- 
junction with  the  pumping  function  for 
acceleration.  The  dashpot  also  prevents 
any  fluttering  action  of  the  valve,  since 
the  gasoline  flow  dampens  sudden  open- 
ing or  closing. 

Rayfield  Adjustment  for  Various 
Speeds 

Adjusting  low  speed.  With  throttle 
closed  and  dash  control  down,  close 
nozzle  needle  H  by  turning  low-speed 
adjustment  N  to  the  left  until  the  block 
Y  begins  to  leave  cam  M;  then  turn  to 
the  right  about  two  complete  turns. 
Open  throttle  not  more  than  one-quarter 
by  advancing  lever  marked  G  on  steer- 
ing wheel.  Prime  the  carburetor  by 
pulling  steadily  a  few  seconds  on  lever 
G  (see  cut  of  carburetor).  Start  motor 
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and  allow  it  to  run  until  warm,  then 
with  retarded  spark  (see  lever  marked 
S  on  steering  wheel),  close  throttle  un- 
til motor  runs  slowly  without  stopping. 
Turn  low  speed  adjustment  N  to  the 
left  until  motor  slows  down,  then  to  the 
right,  a  notch  at  a  time,  until  the  motor 
idles  smoothly.  If  the  motor  does  not 
throttle  low  enough,  turn  stop  screw  B 
to  the  left  until  the  motor  runs  as 
slowly  as  desired.  Adjusting  the  high 
speed. — With  dash  control  down,  ad- 
vance the  spark  about  one-quarter  and 
open  the  throttle  rather  quickly.  Should 
this  cause  the  motor  to  backfire,  the 
mixture  is  lean.  Correct  this  by  turn- 
ing the  high-speed  adjustment  O  to 
the  right,  one  notch  at  a  time,  until  the 
throttle  may  be  opened  quickly  with- 
out causing  backfiring.  If  "loading" 
or  "choking"  is  experienced  when  the 
motor  is  running  under  heavy  load  with 
throttle  wide  open,  the  mixture  is  too 
rich.  This  may  be  overcome  by  turn- 
ing high-speed  adjustment  O  to  the  left. 
Adjustments  made  for  high  speed  will 
in  no  way  affect  low  speed.  Low-speed 
adjustment  N  must  not  be  used  to  get 
a  correct  mixture  at  high  speed;  it  is 
to  be  used  only  when  motor  is  running 
idle. 

General  Rules  for  Carburetor 
Adjustment 

The  adjustments  should  only  be 
made  by  one  possessing  an  intelligent 
knowledge  of  carburetor  construction 
and  must  never  be  made  unless  the  rea- 
son for  changing  the  old  adjustment  is 
understood.  Before  taking  up  the  ad- 
justment a  few  hints  regarding  the 
quality  to  be  obtained  in  the  mixture 
should  be  given  some  consideration,  as 
if  these  are  properly  understood  this 
knowledge  will  prove  of  great  assist- 
ance in  adjusting  the  vaporizer  to  give 
a  good  working  mixture  of  fuel  and  air. 
There  is  some  question  regarding  the 
best  mixture  proportions  and  it  is  esti- 
mated that  gas  will  be  explosive  in 
which  the  proportions  of  fuel  vapor  and 
air  will  vary  from  one  part  of  the 
f  firmer  to  a  wide  range  included  be- 
tween four  and  eighteen  parts  of  the 
latter.  A  one  to  four  mixture  is  much 
too  rich,  while  the  one  in  eighteen  is 
much  too  lean  to  provide  positive 
ignition. 

A  rich  mixture  should  be  avoided 
because  the  excessive  fuel  used  will  de- 
posit carbon  and  will  soot  the  cylinder 
walls,  combustion  chamber  interior, 
piston  top  and  valves  and  also  tend  to 
overheat  the  motor.  A  rich  mixture 
will  also  seriously  interfere  with  flexi- 
ble control  of  the  engine,  as  it  will 
choke  up  on  low  throttle  and  only  run 
well  on  open  throttle  when  the  full 
amount  of  gas  is  needed.  A  rich  mix- 
ture may  be  quickly  discovered  by 
black  smoke  issuing  from  the  muffler, 
the  exhaust  gas  having  a  very  pungent 
odor.   If  the  mixture  contains  a  surplus 

/^(Continued  from  page  190) 
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Statement  of  the  ownership,  manage- 
ment, circulation,  etc.,  required  by  the 
Act  of  Congress  of  August  24,  1912,  of 
Eveiyday  Engineer!  Nr.  Magazine  pub- 
lished monthly  at  New  York,  N.  V..  for 
April  I,  1920. 

State  of  New  York,  County  of  New 
York,  ss. 

Before  me,  a  Notary  Public  in  and  for 
the  State  and  county  aforesaid,  personally 
appeared  Stephen  Roberts,  who,  having 
been  duly  sworn  according  to  law.  de- 
poses and  says  that  he  is  the  Business 
Manager  of  the  Everyday  Engineering 
Magazine  and  that  the  following  is.  to 
the  best  of  his  knowledge  and  belief,  a  true 
statement  of  the  ownership,  management, 
etc.,  of  the  aforesaid  publication  for  the 
date  shown  in  the  above  caption,  required 
by  the  Act  of  August  24,  1912,  embodied 
in  section  443,  Postal  Laws  and  Regula- 
tions, printed  on  the  reverse  of  this  form, 
to  wit: 

1.  That  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor,  and 
business  manager,  are:  Publisher,  Every- 
day Mechanics  Co.,  Inc.,  2  West  45th  St., 
New  York  City;  Editor,  Raymond  Francis 
Yates,  2  West  45th  St.,  New  Y'ork  City: 
Managing  Editor,  Victor  W.  Page,  2  West 
45th  St.,  New  York  City;  Business  Mana 
ger,  Stephen  Roberts,  2  West  45th  St.. 
New  York  City. 

2.  That  the  owners  are:  Everyday  Me 
ohanics  Co.,  Inc..  2  West  45th  St..  New  York 
City;  Norman  W.  Henley.  2  West  45th 
St.,  New  York  City;  Edward  J.  Richmond. 
2  West  45th  St.,  New  York  City;  Stephen 
Roberts,  2  West  45th  St.,  New  York  City; 
George  Rosendale.  52  Broadway,  New 
York  City. 

3.  That  the  known  bondholders,  mort- 
gagees, and  other  security  holders  owning 
or  holding  1  per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other 
securities  are:  None. 

4.  That  the  two  paragraphs  next  above, 
giving  the  names  of  the  owners,  stockhold- 
ers, and  security  holders,  if  any,  contain 
not  only  the  list  of  stockholders  and  seem 
ity  holders  as  they  appear  upon  the  books 
of  the  company  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears 
upon  the  books  of  the  company  as  trustee 
or   in   any  other   fiduciary   relation,  the 

•name  of  the  person  or  corporation  for 
whom  such  trustee  is  acting,  is  given;  also 
that  the  said  two  paragraphs  contain  state 
ments  embracing  affiants'  full  knowledge 
and  belief  as  to  the  circumstances  and  con- 
ditions under  which  stockholders  and  se- 
curity holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustees,  hold 
stock  and  securities  in  a  capacity  other 
than  that  of  a  bona  fide  owner;  and  this 
affiant  has  no  reason  to  believe  that  any 
other  person,  association,  or  corporation 
has  any  interest  direct  or  indirect  in  the 
said  stock,  bonds,  or  other  securities  than 
as  so  stated  by  him. 

S.  ROBERTS. 
Business  Manager. 

Sworn  to  and  subscribed  before  me  this 
30th  day  of  March,  1920. 

fSeal.)  ANNIE  M.  HOLDEN. 

(My  commission  expires  March  30.  1921.) 

Reg.  No.  1461,  N.  Y.  Co.  No.  501. 
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BUILDING  A  TWO-PASSENGER 
SEAPLANE 

(Continued  from  page  115) 

Select  any  point  (say  for  instance  2 
feet)  a  given  distance  from  the  hub 
center,  then  by  the  aid  of  a  protractor 
find  the  angle  the  chord  line  of  the 
blade  makes  with  the  table.  Lay  this 
angle  out  on  paper  (this  may  be  laid 
out  to  any  convenient  scale)  or  the 
table  top,  as  shown  in  Fig.  13. 

A  =  Angles  of  incidence  at  a  given 
point. 

B  =  Selected  diameter  X  3.1417. 

C  =  Length  of  line  (taken  at  90  de- 
grees to  circumference  line)  is  the  pitch 
of  the  propeller  in  inches. 

For  example,  the  point  selection  is 
2  ft.  from  the  hub  center,  which  is  the 
radius,  double  it  equals  the  diameter 
4  ft.  X  pi.  3.1417  equals  12.5668  ft, 
the  circumference  at  that  point.  Now 
draw  a  line  from  C  (which  is  the  length 
of  the  circumference  12.5668  from  A) 
90  degrees  to  the  circumference  line, 
until  it  intersects  the  chord  line  at  C. 
The  length  of  this  line  is  the  actual 
pitch,  and  should  be  within  one-half 
of  a  degree  of  the  specified  pitch  of  the 
propeller,  which  should  be  stamped  on 
the  hub.  Any  error  is  usually  due  to 
the  propeller  blade  distortion,  to  faulty 
manufacture,  to  the  hole  in  the  pro- 
peller hub  being  out  of  place  or  hub  not 
properly  bolted,  which  is  also  the  cause 
of  the  error  in  tracking.  Both  blades 
should  be  tested  at  points  2  ft.  from 
the  hub  and  each  additional  six  inches. 

Propeller  blades  should  be  within 
]/&  inch  of  each  other  in  length.  The 
propeller  should  balance  exactly  on  a 
ball-bearing  shaft.  The  camber  should 
be  equal  in  curvature,  the  area  should 
be  tested  for  equality  in  surface. 
Tracking  is  also  esential  and  may  be 
tested  by  revolving  the  propellers,  while 
measuring  corresponding  points  in  both 
tips  with  some  convenient  established 
point.  The  limit  allowed  is  %  of  an 
inch.  This  may  be  corrected  by  the 
manipulation  of  the  hub  bolts  or  shim- 
ming with  paper  between  the  propeller 
hub  and  the  shaft  flange. 

When  bolting  the  propeller  hub  in 
place  it  should  be  set  at  about  45  de- 
grees past  the  vertical  and  should  cause 
ignition  in  the  motor  when  slightly 
above  the  horizontal. 

Notes  on  Flying 

The  A  B  C  of  Aviation  by  Page 
is  an  excellent  book  on  Aviation.  The 
suggestions  for  the  art  of  flying  are 
about  as  complete  as  it  is  possible  for  a 
book  to  give,  and  its  use  is  recom- 
mended to  prospective  pilots.   There  is 


THE  OUTSTANDING  FEATURE  OF  THE  RADIO  ARTICLES  IN  EVERYDAY  is  that  you 
believe  what  you  road  because  tha  instruments  described  are  actually  built  and 
■      —  That  is  why  EVERYDAY 


to  work.    They  are  not  ideas  on  paper, 
carries  such  a  high  reputation  among  experimenters. 


very  little  that  I  can  add  to  it.  Al- 
though the  writer  was  taught  to  fly  by 
the  Army  instructors  officially  at  Mine- 
ola,  he  feels  convinced  that  it  is  quite 
safe  to  acquire  the  art  without  con- 
crete flying  instructions.  I  realize  that 
I  will  be  criticised  severely  for  this 
statement,  but  I  shall  state  a  few  facts 
and  leave  it  to  your  judgment.  Of 
course  if  it  is  possible  to  receive  proper 
instructions  it  surely  is  by  all  means 
the  only  sane  thing  to  do.  However, 
the  Wright  Bros.,  Curtiss,  Bleriot  and 
most  of  the  early  pioneers  were  self- 
taught  with  sluggish,  ill-balanced, 
poorly  proportioned  machines.  Up  to 
and  including  1911  the  writer  saw  a 
number  of  amateurs  take  the  initiative 
and  became  quite  proficient  aviators. 
Hadley,  in  a  Farman  type,  Schneider 
in  a  Curtiss  type,  Brown  in  a  Wright 
type,  Dixon  in  a  Bleriot  type  of  their 
own  manufacture  were  self-taught  and 
never  had  an  accident  with  the  excep- 
tion of  young  Dixon,  who  was  killed 
flying  over  the  Rocky  Mountains  in  a 
factory-built  airplane  in  the  fall  of 
1911.  These  men  began  by  taking 
short,  straight-away  flights,  gradually 
increasing  the  "hops"  until  they  got 
accustomed  to  the  motion  and  speed. 

It  is  obviously  necessary  to  under- 
stand the  controls  perfectly,  working 
them  automatically  as  far  as  humanly 
possible,  and  have  a  thorough  knowl- 
edge of  the  mechanics  of  the  airplane. 
The  Army  method  is  to  give  the  student 
a  course  of  instruction  in  aerodynamics 
and  aero-mechanics,  then  have  him 
watcsh  the  flying  until  he  gets  so  en- 
thusiastic and  anxious  that  he  will  al- 
most steal  a  plane  to  fly  it.  He  is  then 
given  a  few  rides  called  "joy  rides"  to 
further  arouse  him.  Finally  he  is  taken 
up  in  a  dual  control  machine,  and  after 
an  indeterminate  time  ranging  from  the 
first  trip  to  the  'steenth  trip  he  is  given 
permission  to  hold  the  "joy  stick"  with 
the  admonition  that  if  he  did  not  let 
go  at  a  prearranged  signal  he  would  be 
struck  on  the  "bean"  with  a  cudgek 

Finally  he  is  permitted  to  use  the 
"joy  stick",  and  after  they  attain  500 
to  1 ,000  ft.  altitude  to  bank,  elevate  and 
depress  the  machine  on  signal  from  the 
pilot,  who  is  in  the  front  seat.  He  con- 
tinues this  until  the  instructor  has  a 
heart  to  advance  him,  depending  on  the 
personal  equation  both  sides.  He  is 
then  permitted  to  use  the  rudder  with 
the  ailerons  until  he  banks  and  steers 
simultaneously  and  satisfactorily.  He 
then  practices  climbing  and  gliding. 
Later  he  practices  the  landings  and 
eventually  "solos"  or  flies  alone.  I  have 
yet  to  learn  of  a  single  accident  in  all 
the  first  solos  of  more  than  200,000 
Army  and  Navy  flyers.  Any  experi- 
enced one  may  acquire  riding  a  fast 
motorcycle  at  top  notch  speed  (the  In- 
dian model  16  is  supposed  to  do  72 
m.p.h)  will  accustom  one  to  speed  and 
making  quick  decisions. 
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!  The  Burgess  | 
i  BLUE  BOOK  | 

I  For  Practical  Men  and  | 
|     Electrical  Student* 


I  km..  ......      -  . 

elallr  lor  th.  erattleal  nan  aad  these  who  art 
taking  up  tht  study  at  electricity.  It  aaatalaa 
drawings  aad  diagrams  al  electrical  machlaery 
aad  aaaaaatlaaa  anr  two  hundred  formulas  ter 
calculations,  aad  ereoiesu  swatted  eat  snowing 
haw  th.  formulas  ara  aaad.  Tels  data  to  take* 
trees  by  eerseeal  act*  book,  vaich  wet  aiada 
walla  aa  dlfaraat  kinds  al  wort,  aad  It  will  be 
leuad  el  y«lu»  ta  aayeae  taeaeed  la  the  aleetrleal 
buslaesa. 

The  drawings  of  connections  for  electrical 
apparatus  Include  Motor  Starters  and  Start- 
ing Uoiea.  OTerload  and  Underload  Kelea.se 
Boies,  Rererslbl*  Type*,  Elevator  Control- 
ler!, Tank  Controllers.  Starter*  for  Print- 
ing Press  Motors,  Automatic  Controllers. 
Variable  Field  Types,  Controllers  for  Mine 
Locomotives.  Street  Car  Controllers,  Con- 
nections for  Rererslng  Switches.  Motor  and 
Dynamo  Bules  and  Rules  for  Speed  Regu- 
lation. Also.  Connections  for  Induction 
Motors  and  Starters.  Delta  and  .Star  Con- 
nections and  Connections  for  Auto  Trans- 
formers, and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  show 
all  kinds  of  lighting  circuits.  Including  spe- 
cial controls  where  Three  and  Tour  Way 
Switches  are  used. 

The  work  on  Calculations  consists  of 
Simple  Electrical  Mathematics.  Electrical 
I  nits.  Electrical  Connections,  Calculating 
Unknown  Resistances.  Calculation  of  Cur- 
rent In  Branches  of  Parallel  Circuits,  How 
to  figure  Weight  of  Wire,  Wire  Gauge 
Rules,  Ohm's  Law.  Watt's  Law.  Information 
regarding  Wire  used  for  Electrical  Pur- 
poses. Wire  Calculations.  Wiring  Calcula- 
tions, Illumination  Calculations,  Shunt  In- 
strument* and  How  to  Calculate  Resistance 
of  Shunts,  Power  Calculations,  Efficiency 
Calculations,  Measuring  Unknown  Resist 
ancea.  Dynamo  and  Dynamo  Troubles,  Mo- 
tors and  Motor  Troubles,  snd  Calculating 
Size  of  Pulleys. 

Also  Alternstlng  Current  Calculation*  in 
finding  Impedance,  Reactance,  Inductance, 
Frequency,  Alternations,  Speed  of  Alter- 
nators snd  Motors,  Number  of  Poles  In 
Alternators  or  Motors,  Conductance,  Sos- 
ceptance,  Admittance,  Angle  of  Lag  and 
Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

TkU  soak  it  reeowtmewe'ed  bt  ereetioel 
Me.  If  ta  seine  seed  In  leekwieal 
BYaeele.   Blertricol  estoolieasamfs  fanetek 

t  JedNPl      I  ft      t  hflT      ffn  Til  o  U^F  §      to      44147*1      f  IfTtd* 

Induitrial  ettab  I  uhmen  ti   give  tkemt* 

The'rWgMsTLUE  BOOK  will  be  Mailed, 

Postpaid,  on  Receipt  of  $1.00 

Send   dollar   Mil.    money  order  ar  oheek,  I 
guarantee  UBkJ  or  will  reture  > 
n  yea  decide  net  to  keep  the  book  i 
It  far  five  days. 


; 


alter  using 


Information  and  Write-ups  on 
Electrical  Subjecta  Supplied. 

>d.Problema 


Questior 
Solved. 


Perfected. 


Form  a  canoe  club.  We 
will  furnish  constitutions  and 
by-laws.  You  can  pick  a  fleet 
of  "Old  Town  Canoes"  from 
the  new  1920  catalog.  Thir- 
teen graceful  models  pictured 
in  natural  colors.  Complete 
list  of  accessories.  All  prices 
given.  First  cost  is  the  last 
— there  is  no  upkeep  to  an 
"Old  Town".  Write  for  free, 
postpaid  catalog  today. 

OLD  TOWN  CANOE  COMPANY 
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1  Burgess  Engineering  Co. 

an         Conaulting  Electrical  Engineering 

YORKE  BURGESS.  President 

aj  753  East  42nd  St.  Chicago,  III. 

I  ELECTRICITY 

§  Taught  by  a  Practical  Man 

I  If  you  ara  interested  In  a  HOME  STUDY 

■  COURSE,  which  Is  really  an  Engineer- 
=  ing  Service,  and  well  adapted  to  men 

■  who  are  engaged  in  the  electrical  in- 
1  duatry,   SEND   FOR   MY  CATALOG. 

B  Superintendents,  Chief  Electricians  and 
I  Foremen,  who  are  interested  In  the  Wei- 
ll fare  of  their  men,  ARE  INTERESTED 
=  in  what  I  have  to  offer.  Studenta  may 
9  discontinue  at  any  time,  if  not  satisfied, 
__  and  their  payments  stop  then. 
B  PRACTICAL  MEN  recommend  this  course. 
_  Serenty-flre  percent  of  my  students  are 
9  engaged  In  practical  work  and  And  my  in- 
structlon  well  suited  to  their  needs. 

■  Over  11  percent  of  my  enrollment  has  been 
g  obtained  from  students. 

|  Burgess  Electrical  School 

1       YORKE  BURGESS,  Superintendent 
751  EAST  42nd  STREET 
Chicago,  Illinois 


You  can  b*  quickly  cured,  il  you 

STAMMER 

Bend  It  cents  coin  or 
book  on  Stammering  a 
.  Cause  aad  Can."  It  tell*  how  I  ( 
|  tf ter  summering  for  JO  years. 

I  ft  Bet**,  908  Boras  BUt 


UmakeM 


Lathe 


Too  make 
High -trader 
Cutting  and  lulling  Lathe 
from  UmakeM  outfit  No  It 
whi.*  includes  all  Casting* 
and  II  detail  blueprint*.  Complete  outnt  MS.  Note 
following  dimensions:  Length  aver  all,  I  ft.  11  Ins. : 
Breadth.  11  In*. ;  Approximate  weight,  105  lbs. :  Dimen- 
sions of  work-ins  surface  of  mil  Una  table,  4  Ins  by  S  Ins 
This  lathe  has  been  designed  u>  meet  the  wants  at  Model 
Makers  who  require  a  tool  capable  of  rerr  varied  and  so 
curate  work.    It  ta  aalf-aetlng  and  Screw  Cutting.  With 

It  en  plain  Mllline;  work  ran  b.  done.  ..  *H  u  n»klnr  It  an  te  de 
■  ii  ,il  mur  borrne  iebs  otherwise  rmry  difficult  Address 
eR.PSICE.lncD.pt   IT.  Um.k.M  Bid...  1ST  Sth  Ave..M.V. 
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The  Study  el  Electricity  lor  Beginners. 
Dry  Batteries,  How  te  Make  Then. 
Electrical  Circuits  and  Diagrams.  Part  I. 
Electric  Bolls.  Annunciators  and  Alarms. 
Modern  Primary  Batteries. 
Experimenting  with  Induction  Colls. 

siting  Apparatus. 
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Inventions.  How  to  Protect  aad  Sell  Them. 
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The    Fireman's   Guide   to   the   Care   ot  Boilers. 

The  Slide  Valve  Simply  Explained. 

The  Magneto  Telephone. 

The  Corliss  Engine  and  Its  Manag;mcnt. 

Making   Wireless  Outfits. 

Wireless  Telephone  Construction. 

The  Wlmskurst  Machine.  How  to  Make  It. 

Simple  Experiments  in  Static  Electricity. 

Small  Electrical  Measuring  Instruments. 

Electrical  Circuits  and   Diagrams.  Part  2. 

Induction  Ceils,  How  to  Make  Them. 

Model  Vaudeville  Theatres. 

Alternating  Currents,  Simply  Explained. 

How  to  Build  a  20  loot  Bl-plano  Glider. 

A  B  C  ol  the  Steam  Engine. 

Simple  Soldering.  Hard  and  Soft. 

Telegraphy  lor  Beginners. 

Low  Voltago  Lighting  with  Storage  Batteries. 

House  Wiring  tor  Electric  Light. 

Magnets  and  Magnetism. 

Small  Windmills  and   How  to  Make  Them. 

Collin's  Wireless  Plans.  Part  I. 

Collin's  Wireless  Plans.  Part  2. 
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The  secret  of  bos! 
ness  and  social  stl 
:ess  is  the  ability 
to  remember.  1  can 
make  your  mind  an  infallible 
classified  index  from  which  you  can 
instantly  select  thoughts,  facts, 
fifrurrs.  nsmes,  faces.  Enables  you 
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Prof.  *^^U  Write  Today 

Principal 
Dickson  School  of  Memory.  1740 


Mechanical 
Engineering 


120-122  Liberty  Street 


Learn  at  Home! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendidsal- 
iries  and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  •  Choose  the  work  yon 
like  best  In  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  In  the  least 
and  it  win  bring  yon  Information  that  will  start 
yon  on  a  successful  career.  This  is  your  chance. 
Dontlet  It  slip  by.  Mark  and  mail  thi*  coupon  now 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6080B,  SCRANTON,  PA. 
Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  m  the  subject,  bef< 


New   York  CM*. 
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NEW  MOTORS 

FACTORY  GUARANTEED  ■  ALL  SIZES  ■  IN  ORIGINAL  BOXES  J 

Your  Opportunity  ml1*. 


Single  Phase  Motors 

110  UO  volt*.  A.  I  .Wl.uk 
 1  P.  M.  »ith  |.ulWy 

i/4»asa^  $24-50 

1/2  tMBtf»  $38-50 
1/2  l*WLZS£  $46-50 
$67-50 
$108-50 

$164-50 


5H.  P.  Ill  III  ..m. 
rwlaa.  dala)  km 


Charging  Generators 

Suitable  for  all  lighting 

BnttfTJ-    l  I. 

nod  IWer  Rniuimnrnf. 

i  ..in  »..,.  $16.50 
is,.it,  .it,.,.  $21.00 
M..II.. i,.,  $24.50 
nt ..  m  $24.50 
m  «nt,  ii  $38.50 
hi  m,tm  $38.50 
■m».iim>  $58.50 
ill  attvlta*  $58.50 
VlSS  $85.00 


Polyphase  Motors 

8  anil  3  phaw.  A.C..  Mff, 

00  r.  I7SO  KI'M  ..  ..n.|.l.-t.- 
with  base  and  pull*)-. 

.hp.  .  $42-50 
ih.p.  .  $59.50 
«  h  p.  .  $72.50 
«h.p.  .  $84.50 
s  h  p.  $102-50 

1  H  P,  Urk  *«i  llll 

$36-50 


Battery  Charging  Outfits 

To  operate  on  A  C  .  60  cycir.  angV  phiM 
■    ' ' .i j  •  specified 

"'JSIit^lir  "  "*  $40-0° 
"  "*  $68-50 

MI-HI  tost,  I  C  1M  .an.      »7E  00 

mj+Mggmmi*,  $35.00 


WRITE  FOR  CATALOG     BARGAIN:  IN  MOTORS  AND  GENERATORS 


II  SPECIA 
/4H.P 


•  AC  lit 
I7S0  PPM. 


WASHING  MACHINE  MOTORS 

opnalin. 


$1 9-75 

„tl„  ■  WlUII 


SHIPPING  TERMS:  5$ IffJZm'JLfSL**, 


■aba*  C.  0.  0.  ki  E.„... 

IBUTER 


CHAS.  H.  JOHNSTON,  Box  10,  West  End,  Pittsburgh,  Pa. 


Professional  Assistance 
and  Consultation 

We  solicit  the  patronage  of  inventors 
and  will  give  prompt,  confidential 
service  in  the  perfection  of  ideas. 
Complete  drawings  and  plans  pre- 
pared. Specialists  in  steam  and  gas 
engine  appliances. 


Invited. 
Let  Us  Know  Your  Problem 

Bell  &  Hoyt 

1731  Broadway,        New  York,  N.  Y. 


Telegraph  Pictures 

BY  ELECTRICITY 
A  complete  set  of  two  machines 
of  this  marvelous  equipment  for 
only  $19.50.  Instructive,  mysti- 
fying uid  useful.  This  picture 
of  President  Wilson  was  tele- 
graphed by  these  machines.  Pic- 
ture telegraphing  is  the  coming 
science  Write  today. 
L  J.  LFJSHMAN  CO.  Dtst.  L  0fj«.  Dial 


Small  Investors  Wanted 

To  co-operate  In  recovery  of  SI. 400.000 
cargo.  Salvagealready accomplished 
by  use  of  LEAVITT  DIVING  ARMOR 
proves  practicability  and  big  profits 
In  future  operations. 
For  full  particulars  address 
Leavilt  Deep  Sea  Salvace  Co.  Inc. 
Temple  Bar  Annex,  Brooklyn,  N.  Y. 


Inventors  and  Experimenters 

The  Elk  Manufacturing  Company  offers  upecial 
facilities  for  the  developim-nt  and  munu  far  lure  of 
Inventions  and  labor  savlnir  device*,  a*  well  a*  tin 
construction  ot  special  part.-,  fur  model  makers  and 
ex  per  i  men  tern. 

Write  u*  about  your  work.  You  will  Tint  rift  Urate 
yuurself  in  any  way. 

ELK   MANUFACTURING  CO..  INC.. 
1926  Broadway.  New  York  City 


Don't  Wear 
a  Truss 

Brooks'  Appliance,  the 

modern  scientific  Invention, 
the  wonderful  new  discovery 
that  relieves  rupture,  will  be 
sent  on  trial.  No  obnoxious 
springs  or  pads. 


Mr.  C.  t.  B«uu«f 


Brooks'  Rupture  Appliance 

Has  automatic  Air  Cushions,  Binds  and 
draws  the  broken  parts  together  as  you  would 
a  broken  limb.  No  salves.  No  lies.  Durable, 
cheap.  Sent  on  trial  to  prove  It.  Protected  by 
r.  8.  patents.  Catalog  and  measure  blanks 
mailed  free.   Send  name  and  address  today. 

i  C  .  264  \  Sins  Si,  Marshall.  Mich 


CELLULOID 

SHEETING.  PRINTING.  MOULDING. 

TURNING.  DIE  CUTTING 
EXPERIMENTAL  WORK.  ETC 

NAPIER  BROWNING  CO. 

I0S  W.  40th  ST.  NEW  YORK  CITY 


UmakeM 


Outfit  No.  8  Include*  10 
1  *  food  tool*,  de- 
signs, 3  ply  wood,  bardware, 
mechanical  parts  and  every- 
thing to  make  a  $30  Toy  Cir- 
cus set  Including  Animal  Wagon  and  Circus  Wagon  each 
drawn  by  two  large  Jointed  animal*  with  Clown  Riders, 
19  Wild  and  Domestic  Animal*,  kicking  and  Jumping 
Donkey*  with  rider*  and  other  Circus  Things.  This  set 
is  a  red  hot  Money  Maker  and  several  people  can  work 
with  UmakeM  No.  8  at  the  same  time.  Fine  for  families, 
toy  olubs  and  schools.  Send  $10  for  this  set  Dealers 
buy  Christmas  toys  sow. 

W.W.  P^RICI.Irtc.Dttt.  17.  UmakeM  Bid*..  127  5th  Ay.,  N.V.  | 


DRAFTING 

Inventions  and  Ideas  Developed! 

Mechanical.  Electrical,  Patent  Ofice  and 
Engineering  Drawings  of  Every  Description. 
COMPETENT  DRAFTSMEN  AT  YOURSERVICr 

A.  G.  HAGSTROM 

IIS  Nassau  St  New  York  City 


Tour  Prospective  Customers 

are  lit'cd  in  our  Catalog  of  99%  guaranteed 
Mailing  List*.  It  also  contains  vital  sug- 
gestions how  to  advertise  and  sell  profitably 
by  mail.  Counts  and  prices  given  on  9000 
different  DsU^nal  Litis,  covering  all  classes; 
for  instance.  Farmers,  Noodle  Mfrs.,  Hard- 
ware [Mrs  ,  Zinc  Mines,  etc.  Tbtt  valua- 
ble rtftftnit  book  fret.    Write  for  it. 

Send  Them  Sales  Letters 

You  can  produce  ssles  or  inquiries  with  J 
personal  letters.    Many  concerns  allover 
U.  5.  are  profitably  using  Sale*  Letters 
we  write.    Send  for  />«  instructive 
booklet,  'r*Ju*  of  Sales  Lttttr,. 


Ross-Gould 

Mailing 

LlStS    St.  Louis 


THE  KNACK  OF  CARBURETOR 
ADJUSTMENT 

{Continued  from  page  186) 

of  air  there  will  be  popping  sound  in 
the  carburetor,  which  is  commonly 
termed  "blowing  back."  To  adjust  a 
carburetor  is  not  a  difficult  matter 
when  the  purpose  of  the  various  con- 
trol members  is  understood. 

For  example,  types  are  illustrated 
which  have  a  single  needle  valve  to 
change  the  fuel  flow,  others  are  ad- 
justed by  altering  the  lift  of  the  air 
valve  or  otherwise  varying  the  amount 
of  air  admitted  to  the  mixture,  either 
at  the  carburetor  itself  or  at  the  aii 
stove  around  the  exhaust  pipe.  Before 
any  attempt  is  made  to  change  a  car- 
buretor adjustment,  it  is  well  to  make 
sure  that  the  trouble  does  not  exist  in 
the  ignition  system  or  that  dirt  and 
water  are  not  present  in  the  gasoline. 

The  first  thing  to  do  in  adjusting  a 
carburetor  is  to  start  the  motor  and  to 
retard  the  sparking  lever  so  the  motor 
will  run  slowly  leaving  the  throttle 
about  half  open.  In  order  to  ascer- 
tain if  the  mixture  is  too  rich  cut  down 
the  gasoline  flow  gradually  by  screw- 
ing down  the  needle  valve  until  the 
.motor  commences  to  run  irregularly  or 
misfires.  Close  the  needle  valve  in 
those  types  having  this  method  of  fuel 
regulation  as  far  as  possible  without 
having  the  engine  come  to  a  stop  and 
after  having  found  the  minimum 
amount  of  fuel  gradually  unscrew  the 
adjusting  valve  until  you  arrive  at  the 
point  where  the  engine  develops  its 
highest  speed.  When  this  adjustment 
is  secured  the  lock  nut  is  screwed  in 
place  so  the  needle  valve  will  keep  the 
adjustment. 

The  next  point  to  look  out  for  is 
regulation  of  the  auxiliary  air  supplv 
on  those  types  of  carburetors  where  dn 
adjustable  air  valve  is  provided.  This 
is  done  by  advancing  the  spark  lever 
and  opening  the  throttle.  The  air 
valve  is  first  opened  or  the  spring  ten- 
sion reduced  to  a  point  where  the  en- 
gine misfires  or  pops  back  in  the  car- 
buretor. When  the  point  of  maximum 
air  supply  the  engine  will  run  on  is 
thus  determined,  the  air  valve  spring 
may  be  tightened  by  screwing  in  on  the 
regulating  screw  until  the  point  is 
reached  where  an  appreciable  speeding 
up  of  the  engine  is  noticed. 

If  lioth  fuel  and  air  valves  are  set 
right,  it  will  be  possible  to  accelerate 
the  engine  speed  uniformly  without  in- 
terfering with  regularity  of  engine  op- 
eration by  moving  the  throttle  lever  or 
accelerator  pedal  from  its  closed  to  its 
wide  open  position,  this  being  done 
with  the  spark  lever  advanced. 
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To  the  Man  with  an  Idea 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
rarious  arta,  frequently  enable  me  to 
accurately  advise  clients  aa  to  prob- 
able patentability  before  tbey  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Writ*  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Washington,  0.  C 


MAGAZINE  DEV 
3  AMATEUR  WIR 

'cm/  Organ  American  Raih  Rilay 

tadm  Developments,  Vacuum  Ti 
rahve  Receiving.  Loop  A» 
.  Qpc/oitng  Dejmrtmoii  W 
R.  L  Ueyv,  Humorous  Stones 
Old  Mao    All  these  and  ipsny 
ic  inc'ucleii  in  QST. 

SPECIAL  TRIAL  OH 

Regular  price  J 1 .50  per  yonr.  I  5  r 
I      per  copy.  IrtttoJooorv  raje"  9? 
m  iboc/ipt«>n  for  $  1  and  attached  <• 


RETURN  COUPON 
American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $1: 
t  ion  to  QST  for  9  months. 


please  enter  my  trial  subscrip- 


The  positive  electrification  of  the  atmos- 
phere is  found  to  increase  more  and  more  in 
degree  with  the  height.  The  rate  of  increase 
is  quite  irregular,  and  is  due  to  the  action 
ui  the  sun's  rays,  which  ionize  it;  the  ac- 
tion is  virtually  the  same  as  that  of  the 
heated  conducting  filament  in  a  vacuum 
tube.  Its  charge  may  have  a  potential  of 
-many  thousand  volts;  The  upper  layers 
are  most  highly  charged;  they  get  more  of 
the  powerful  ultra-violet  rays,  and  being 
further  removed  from  the  earth  lose  less 
of  their  charge  by  conduction  to  the  earth. 
In  the  dry  air  of  winter  the  electrification 
is  greater  than  at  other  seasons.  In  Janu- 
ary, 1917,  at  an  elevation  of  3,500  meters 
the  U.  S.  Weather  Bureau  determined  the 
potential  as  26,835  volts,  and  at  500  meters 
it  was  but  410  volts. 


Fringe 

Albert 


the  national 
joy  smoke 


Our  exclusive 
patented  process 
cuts  out  bite  and 
parch. 


THE 

RADIO 
REVIEW 

A  MONTHLY 
RECORD  OF 
SCIENTIFIC 
PROGRESS  IN 
RADIO 
TELEGRAPHY  AND 
TELEPHONY 

Monthly  -  Half-a-Crown 

Single  copies,  post  free  2s. 
9d.  Annual  Subscription, 
post  paid,  30/-  post  free. 

The  RADIO  REVIEW, 
a  new  monthly  magazine, 
devoted  entirely  to  the 
technical  side  of  radio 
communication. 

Edited  by  Professor  G. 
W.  O.  Howe,  D.Sc, 
M.I.E.E.,  assisted  by 
Philip  R.  Coursey, 
B.Sc.  A.M.I.E.E. 

The  RADIO  REVIEW 
is  the  Authoritative  Jour- 
nal of  Wireless  Research. 
Contributions  from  the 
pens  of  the  World's  lead- 
ing Radio  Scientists  will 
be  a  special  exclusive 
feature. 


Editorial  and  Publishing  Offices 

12-13,  HENRIETTA  STREET 
LONDON,  W.C.  2 


EVERYDAY  SCIENCE  NOTES  . 

The  wearing  away  of  concrete  in  sea- 
water,  where  it  is  exposed  to  great  varia- 
ttons  of  temperature  has  been  noted.  But 
mother  cause  of  wear  is  the  attrition  with 
the  stones  and  sand  of  the  beaches,  where 
it  is  used  on  the  sea  coast.  On  the  Sussex 
shore,  in  the  south  of  England,  as  much  as 
I  to  6  inches  of  material  have  been  worn 
away  in  a  year.  An  attempt  to  prevent  this 
wear  by  facing  the  surface  exposed  to  the 
waves,  with  four  inch  flint  stones,  met  with 
a  degree  of  success,  as  the  stones  lasted  five 
years.  Wooden  blocks,  set  with  the  grain 
end-wise,  like  paving  blocks  are  being  ex- 
[lerimented  with  as  a  facing. 


In  England  experiments  in  running  auto- 
mobiles with  a  mixture  of  45%  of  ether 
with  54%  of  alcohol  denatured  with  1%  of 
triethylamine  have  met  with  much  interest. 
The  triethylamine  acts  not  only  as  a  de- 
laturant  but  also  neutralizes  any  acetic  acid 
which  may  be  produced  in  the  combustion. 
This  is  desirable  as  the  acid  is  corrosive. 
The  calorific  power  is  as  95  to  134,  com- 
pared with  gasoline,  yet  it  gives  85%  to  95 c/r 
of  the  mileage  of  the  latter.  It  is  in  practi- 
cal use  in  South  Africa;  3,000  gallons  a 
day  are  made  in  Durban,  and  it  is  also  made 
in  East  Africa,  and  is  in  prospect  of  further 
extension.  The  ether  is  cheaply  produced, 
and  it  fulfils  its  function  of  making  the 
engine  start  easily.  It  is  said  that  the  car- 
bureter needs  no  readjustment  for  the  new 
fuel. 


Fairly  good  results  are  claimed  for  solar 
engines  in  Egypt,  still  in  the  experimental 
stage.  An  efficiency  of  4.2%  was  shown; 
with  the  range  of  temperature  utilized  the 
theoretical  efficiency  would  be  5.9%.  A 
steam  engine  under  the  best  possible  practi- 
cal conditions  would  give  11.5%.  The  ex- 
pense of  running  the  engine  figured  out  as 
equivalent  to  a  coal-price  of  £3  10s.  a  ton. 


The  war  brought  out  the  fact  that  the 
existing  French  maps  were  on  too  small  a 
scale.  For  future  work  three  scales  are  as- 
signed or  suggested;  for  artillery  1/20000, 
for  general  staff  work  1/10000,  and  for  in- 
fantry use  1/5000.  The  artillery  scale  bids 
fair  to  be  the  most  generally  useful. 


Pulverized  coal  in  use  in  this  country  on 
railroad  work  is  being  tried  in  the  Nether- 
lands, in  New  South  Wales  and  in  Italy. 
In  the  latter  country  there  is  no  coal,  unless 
lignite  be  so  considered.  This  fuel  is  to  be 
used  if  possible  to  give  some  degree  of  in- 
dependence of  foreign  fuel. 


An  Italian  racing  automobile  is  provided 
with  wings,  like  those  of  an  aeroplane,  but 
they  are  set  at  a  negative  angle  of  inci- 
dence so  as  to  hold  it  down  on  the  ground 


On  the  Northern  Pacific  road  larger  cylin- 
ders have  been  placed  on  existing  engines, 
the  boilers  have  been  lengthened,  and  better 
efficiency,  lower,  boiler  pressure  and  an  in- 
crease of  power  has  been  secured.  The  driv- 
ing mechanism  of  the  engines  was  not 
changed. 


An  interesting  example  of  what  can  be 


instead  of  tending  to  raise  it  or  reduce  its  done  in  the  way  of  propagating  pedigreed 


net  weight.  Their  use  would  seem  to  be 
of  rather  doubtful  value. 


Switzerland  is  electrifying  her  railroads; 
twenty  years  will  be  required  to  carry  out 
the  work  as  planned,  with  an  annual  ex- 
penditure of  $25,000,000.  The  work  has 
been  delayed  by  the  difficulty  of  getting 
insulators  for  the  power  lines. 


seeds  is  cited  in  an  exchange.  A  peck  of 
Red  Rock  wheat  was  sown  and  from  it  the 
succeeding  year  there  was  obtained  bush- 
els of  seed.  This  took  care  of  several  acres. 
The  last  reports  are  that  in  1919,  six  years 
from  the  first  sowing,  about  60,000  acres 
were  planted.  This  report  comes  from  the 
State  of  Michigan. 
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CLASSIFIED  ADVERTISING  COLUMNS 

Advertisement*  in  these  columns  5c  per  word,  average  7  words  to  the  line.  To  insert 
advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  Wanted 


SCIENCE  CREATES  NEW  AUTO  WONDER;  solres 
puaailiigj,  problem ;  no  mure  rain  or  snow  blurred  wind- 
shields;  mystic  cloth  works  like  magic,  deposits  Invisible 
chemical  film;  one  rub  keeps  glass  clear  24  hours;  one 
agent  sold  6,000.    Security  Mfg.  Co.,  Dept.  235,  Toledo, 

Ohio.  

MAKE  130. N  NEXT  SATURDAY.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  ford  Motor  officials. 
Makes  ant  Ford  run  like  a  Packard.  Stops  stalling  and 
bucking.  Put  on  quick— instant  satisfaction.  No  holes 
to  bore.  Sell  ten  to  twelve  a  day  easy.  Splendid  profits 
and  exclusive  territory.  Write  quick  for  information.  Ad- 
dress  Perrln  Co.,  104T  Hayward  Bldg..  Detroit,  Mich. 
HI-LIFE  MOTOR  QA8.  The  new  auto  fuel,  eliminates 
carbon.  Increases  power.  Enough  for  100  gallons.  11.00 
prepaid.  Agents  wanted.  B.  P.  N  el  era.  Manufacturer, 
Dept.  E,  Cascade.  Iowa.  

Automobile  Accessories 

VULCANIZE  RUBBER  without  beat  or  tools.  Whirl- 
wind seller  to  every  Auto  Owner.  Further  particulars 
free.  Muscatine  Agency.  E402.  Muscatine.  Iowa. 
MORE  POWER,  lets  fuel,  no  carbon.  No  Mystery,  plain 
facts,  results  guaranteed.  Write  for  booklet.  No-Leak-0 
Piston  Ring  Company.  Baltimore.  Maryland.  


Aviation 


$175.00    BUYS   motors,    propeller,   wing   frames,  tall 
rraroes  and  under -carriage  for  single  Beater  tractor  bi- 
plane.  Brubaker.  522  East  78th  Street.  New  Yok. 
BUILD  YOUR  OWN  AEROPLANE,  on  installments, 
materials  cut  to  fit  or  in  the  rough.    I.  Angeles,  Cen- 

tralla.  Wash.  

CONSULTING  AERONAUTICAL  AND  AUTOMOTIVE 
Engineers.  Inventions  analysed  and  developed— Designs 
prepared.  Tests.  Expert  advice.  Van  Muffling  &  Marx, 
City  College,  New  York.  


Books 


BOOKS  DELIVERED  FREE.  Write  today  for  Illus- 
trated Quid*  to  the  Latest  Books.    Wesley  Mills  Co.. 

Dept.  A.  500  ntth  Avenue.  New  York.  N.  Y.  

THE  ABUSE  of  the  Marriage  Relation.  For  single,  en- 
gaged and  married  men  and  women.  Baves  disappoint- 
ment, prevents  diseases, '  and  makes  happiness.  Post- 
paid for  seventeen  8-oent  stamps.    Naturopathic  Pub- 

IUhlng  Co..  110  East  41st  St.,  New  York.  

MARRIED  AND  ENSAQED  people  should  read  "Science 
of  a  New  Life,"  nature  explained.  400  pagee  illustrated. 
$2.00,    Central  Company.  001  Ninth  Ave..  New  York 

Business  Opportunities 

FREE  Information  regarding  large  earnings,  Raising 
Canaries  for  pastime.  Blrdland.  Lynnhavan,  Virginia. 
USED  CORRESPONDENCE  COURSES.  Bought  and  Sold 
stamped  Envelopes.  E.  Moffett.  Bnston.  Louisiana. 
SUBSTANTIAL  Manufacturing  corporation  wants  cap- 
able men  to  establish  branch  and  manage  salesmen. 
$300  to  $1,500  necessary.  Will  allow  expenses  to  Balti- 
more as  explained.   Address,  Treasurer,  410  N.  Howard 

St..  Baltimore,  Md.  

MANUFACTURER  WANTED — Have  the  best  Lock 
Nut  and  Nut  Locking  invention:  seeking  connection 
wltb  reliable  manufacturer  on  royalty  basis.  Simple,  in- 
expensive. Positive.     Bolph  J.  Lackner,   130  w.  49th 

St,  New  York.  

AMBITIOUS  MEN— Onup  this  opportunity  to  make 
money.  You  can  make  $5.00  to  $10.00  every  day  in  your 
spare  time  at  home.  Not  a  cheap  scheme,  agency  or 
soliciting  proposition,  but  substantial  business  plans. 
Investigate  this  today.  Address,  Business,  Box  175. 
Fredonla.  N.  Y. 


Chemicals 


EXPERIMENTAL  LABORATORIES,  fully  equipped— 
$11  00  to  $100.00.  Payment  Plan  or  Cash.  Descriptions 
and  actual  photographs  free.  Write  Dept.  E-27.  Lions 
Scientific  Institute.  "Laboratory  Outfitters."  Mt.  Oliver. 
Pittsburgh,  Pa.  


Electric  Motors 


M0T0R8  ELECTRIC,  no  delay.  U  H.P..  110  volt,  60 
cycle,  single  phase.  New.  money  back  guarantee  $24.50. 
We  buy  motors  of  various  sizes.  25%  with  order,  bal- 
ance C.  O.  D.  General  Distributing  Co.,  22  West  1st 
St..  Dulnth.  Minn. 


Formulas 


EXPERT  CHEMIST  will  furnish  Formulas.  Processes 
and  Trade  Secrets.  All  lines.  Lists  free.  W.  L. 
Cummlngs,  Ph.D.,  228-230  Gordon  Ave.,  Syracuse,  N.' Y. 
MILLION  TESTED  FORMULAS,  Trsde  Secrets.  Pro- 
cesses. Everything  I  Thousand  pages.  Cost?  Only  $2.00 
Postpaid.  Can  I  find  Itt  Yes;  and  999.999  others. 
Write  us.  J.  Good  now.  Highland  Ave..  South  Sudbury. 
Mass. 


Ford  Owners 


FORO  CAR  REPAIR  BOOK  sent  free.  This  complete, 
well  Illustrated  valuable  book  explains  In  a  simple  way 
the  Causes  and  Cures  of  Overheating;  Repairing  Ford 
Timer;  Curlns  Piston  Ring  Troubles;  Carburetor  Ad- 
justments and  Repairs:  Connecting  Rods:  Transmission 
Troubles:  Care  and  Repair  of  Rear  Axle:  Stopping  Axle 
Grease  Leaks:  also  rovers  practically  every  other  phase 
of  Ford  Car  repairing.  Another  feature  Is  a  chart 
showing  exactly  how  much  to  pay  for  work  done  by 
repslr  men.  Send  25c  coin  for  three  months'  trial  sub- 
scription and  net  the  valuable  repair  book  free.  Ford 
Owners'  Magazine.  499  Montgomery  Bldg..  Milwaukee 
Wisconsin. 


For  Sale 


FOR  SALE.  Brand  new  Bausch  Lomb  F.  F.  Micro- 
scope with  complete  eye  pieces  and  objectives  Abbe  Con- 
denser, also  four-Inch  astronomical  telescope.  Both 
bargains.    H.  E.  Bussey.  Box  169S,  Atlanta.  Ga. 


Help  Wanted 


M EN-BO YS-QIRL8,  10  or  over.  Get  ready  for  Bail- 
way  Mall  Clerk  Examinations.  $100-$150  month.  List 
positions  obtainable— free.  Franklin  Institute,  Dept. 
T-99,  Rochester.  N.  Y.  

WE  WILL  8TART  YOU  in  the  cleaning  and  dyeing 
business,  little  capital  needed,  big  profits.  Write  for 
booklet.  The  Ben-Vonde  System,  Dep.  C-G.  Charlotte, 
N.  C. 


Inventors 


INVENTORS— Write  for  our  free  illustrated  guide  book 
and  Evidence  of  Conception  Blank.  Send  model  or 
sketch  and  description  of  Invention  for  our  opinion  of  Its 
patentable  nature  free.  Highest  References.  Prompt 
Service.     Reasonable  Terms.     VICTOR  J.  EVANS  at 

CO.,  748  Ninth.  Washington.  D^O  

INVENTOR'8  MANUAL,  HOW  TO  MAKE  A  PATENT 
PAY  Is  a  work  of  special  interest  to  inventors  In  per- 
fecting their  Inventions,  taking  out  their  patents,  and 
disposing  of  them.  It  is  not  in  any  sense  a 
Patent  Solicitor's  circular  nor  a  Patent  Broker's  adver- 
tisement. No  advertisements  of  any  description  appear 
in  the  work.  It  la  a  book  containing  a  quarter  of  a  cen- 
tury's experience  of  a  successful  inventor,  together  with 
notes  based  upon  the  experiences  of  many  other  inventors. 
120  pages.  Price  $1.25  postpaid.  The  Norman  W. 
Henley  Publishing  Co..  2  West  45th  Street.  New  York. 
TWO  VOLUMES  ee  MECHANICAL  MOVEMENTS  by 
G.  D.  Hlscox  are  works  every  inventor  should  have  for 
reference.  If  the  thing  you  want  has  been  Invented, 
It  is  illustrated  in  these  volumes.  If  it  hasn't  been 
invented,  then  you'll  find  In  It  the  nearest  things  to 
what  you  want,  some  movement  or  device  that  will  apply 
In  your  case,  perhaps;  or  which  will  give  you  a  key  from 
which  to  work.  No  books  ever  published  are  of  more 
real  value  to  the  Inventor,  draftsman  or  practical  me- 
chanic than  this  set  of  books.  Price  per  volume  each 
$4.00  prepaid.  The  Norman  W.  Henley  Publishing  Co.. 
2  West  45th  Street.  New  York. 


Lathes 


LATHE  WANTED.  Small  second-hand  screw  cutting 
in  good  condition.  State  price.  Address:  M.  8.,  505 
South  St,  Alliance.  Ohio.  '  

Male  Help  Wanted 

RAILWAY  TRAFFIC  INSPECTORS  earn  from  $110  to 
$200  per  month  and  expenses.  Travel  If  desired.  Un- 
limited advancement.  No  age  limit  We  train  you. 
Positions  furnished  under  guarantee.  Write  for  Booklet 
CM  30.  Standard  Business  Training  Institute,  liuf- 
falo,  N.  Y.  

FIREMEN.  BRAKEMEN.  BA6QAQEMEN.  $140-$200. 
Colored  Porters  by  Railroads  everywhere.  Experience 
unnecessary.    898  By.  Bureau,  East  St  Louis.  111. 


Miscellaneous 


TOBACCO  OR  SNUFF  HABIT  cured  or  no  pay.  $1.00 
If  cured.  Remedy  sent  on  trial.  Superba  Co.,  8.  M., 
Baltimore,  Md.  

SHAWNEE,  OKLAHOMA,  a  growing  dty.  a  good  place 
to  live.  Write  for  information.  Board  of  Commerce. 
Shawnee,  Oklahoma.  

0ETECTIVE8  EARN  BIS  MONEY.  Travel.  Experience 
Unnecessary.  We  train  you.  Particulars  free.  Write 
American  Detective  System.  1968  Broadway,  N.  Y. 

WRITE  for  newspapers  and  magazines.  Big  pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Syn- 
dicate, 534  St  Louuj.  

COMPLETE  SET  OF  DRAWINGS  of  the  Liberty  12 
engine.  A  United  States  Standardised  Aircraft  Engine. 
Giving  all  views  with  number  of  parts,  names  of  parte 
and  weights  of  ^lrt<*    Mall  $1.00.    Dept  A..  Ocean 


Publishing  Co.. 


42nd  St,  New  York  City. 


CANDY— How  to  make  it  for  pleasure  or  profit.  25 
cents,  descriptive  drculsr  FREE.  Acme  Supply  House, 
409   Chestnut   Street.    Milwaukee,  Wisconsin.  

EXCEPTIONAL  OPPORTUNITIES  ARE  OFFERED  to 
men,  wltb  or  without  experience,  to  act  as  subscription 
agents  tor  Everyday  Engineering  Magazine. 


This  Magazine  Is  very  readily  sold  In  an  kinds  of 
lachine  shops,  electrical  plants,  and  vocational  schools. 
Everyday  sells  Itself  because  it  sella  on  Its  own  merits. 


It  contains  the  kind  of  articles  which  appeal  to  all 
classes  of  mechanics  as  well  as  students,  teachers,  and 
professional  men. 

The  terms  to  solicitors  are  so  liberal,  and  the  Mag- 
azine so  easily  sold  that  many  of  Everyday's  subscrip- 
tion solicitors  own  automobiles  In  which  they  travel 
from  town  to  town. 

If  there  is  a  large  manufacturing  plant  college  or 
garage  in  your  city,  you  can  start,  without  any  expense 
to  you,  in  your  own  locality. 

Remain  her  that  the  summer  la  the  ideal  season.  If 
you  want  big  money  and  pleasant  work,  write  Im- 
mediately for  Subscription  Solicitor's  proposition. 


M  odels 


BUILD  a  Model  Electric  Motor  Complete  working  outfit 
$2.00.     Blue  Prints  25c.     A.   F.  Cassel.  52  W.  130th 

St.,  New  York.  

WANTED— Will  Buy  Historical  Models  of  Ivoconiotttea. 
.Steamships,  etc  Furnish  description.  Photograph  and 
Price.  Please.  G.  W.  Mcintosh,  51  Blanch  St..  Battle 
Creek.  Mich.  

BUILD  a  Model    "Speedster".     Complete  outfit   $2  00 
Blue  Prints  25c.    A.  F.  Cassel.  52  W.  130th  St..  New 
\ork.   

Motion  Picture  Plays  &  Supplies 

$25-1300  PAID  ANYONE  for  Ideas,  suggestions  suitable 

>lays.    Experience  unnecessary;  complete  out- 
Producers  League,  530  St  Louis.  Mo. 


ducers  League.  530 

Patents 


A.TtNI?:  Booklet  free.  Highest  references.  Beet  re- 
"UK"-.  Promptness  assured.    WATSON  E.  COLEMAN. 

1-atent  Lawyer,  684  Y  St.  Washington,  D.  C.  

PATENT8  — Herbert  Jenner.  Patent  Attorney  and 
Mechanical  Expert.  622  F  St,  Washington.  D.  C  I 
report  If  a  patent  can  be  had  and  Its  exact  cost  Send 
for  circular.  

PATENTS.  Over  70  years'  practice;  all  communications 
strictly  confidential;  handbook  on  patents  free  on  request: 
special  facilities  for  office  consultations.  Munn  &  Co 
"tent  Attorneys.  61i  Woolworth  Building.  New  Tort 
625  Z  IE?*1'  Washington:  Tower  BuuXg"  Chicago ; 
Hob  art  Bldg..  582  Market  Btroet  San  Francisco  c3u 
G.ET„.V0UR  ?WN  PATENTS :  Save  attorneys  fees;  to- 
Bldg!"JNewinYork  °Ul  Llrsen  °°"  Part  *"* 

vMSI'T8;  raVt?s  "ortainlng  to  invention  consult 

National  Institute  of  Investors,  U8  Fulton  St.  New 
York  City,  having  three  thousand  members!  BotaOet  SSl 

?l?rN'T  ,h08E.  Y0UR  ""OHTS  to  patent  protection". 
Befure  disclosing  your  invention  to  anyone  send  tor 
blank  form  ' 'Evidence  of  Conception"  to  bTslgn^f  and 
witnessed.  Form  and  Information  concerning  patent? 
JSJ*^"}?  A  lvhie.  237  Ouray  Building.  WaYh 
rSptlon'"         0r"t""tor»  <*        'ora  "ErfdeJ,ce 

PATENT  what  you  invent  It  may  be  valuable.  Writs 
"i.  N?.  sttoraey's  fee  untUpa?eut  la  allowed  sVtVh 
1882  "Inventor's  Guide"  Free.  Franklin  H  Houah 
510  Loan  &  Trust  Building,  WaahingtonTl).  C. 
PATENT8— Prompt,  personal  efficient  service  by  an  at- 
torney-at-Uw,  skilled  In  all  branches  of  Patent  Vr£~ 
„  °™  12  years'  actual  ex^oSc.  KuuSfJrntJ: 
W^hinrton.^C.       P'  l™**™.  322  MoGlU  BwS,\ 

PATENTS— Fees  In  Instalments  Frank  T  Fuller  tnZ 
merly  Lieutenant.  Engineers,   Washington!  D.  c! 
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BUILD  YOUR  OWN  PHONOGRAPH — Big  saving  W. 
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Photo  Finishing 


MAIL  US  20c  with  any  rise  nim  for  development  and 
six  velvet  prints.  Or  send  six  negatives  any  site  and 
20o  for  six  prints.  Or  send  40c  for  one  8  xlo  mounted 
enlargement  Prompt,  perfect  service.  Roanoke  Photo 
Finishing  Co..  283  Bell  Ave..  Roanoke,  Va. 

 Short  Stories  Wanted 

8lt?,BT..STOI5l.E8'  Poem"'  s,<:-.  «™  wanted  for 

publication.    Literary  Bureau,  166  Hannibal.  Mo. 

Stamps 

APPROVALS  60*  discount  Reference,  please.  Stamps 
ivjuBht.    Lang,  I433-J  59th.  Cicero.  Illinois,  

Watches 

WATCHES  REPAIRED.  Expert  Watch  repairing  for 
the  public.  Write  for  prices  or  send  for  estimate.  In- 
clude return  postage.  Henry  Dietrich.  Watchmaker 
Hamler.  Ohio.  

Wireless 

GENUINE   "JUPITER"   stranded  aerial  wire.  1  cent 

per  foot,  $9.00  per  thousand.     Seven  strands  No,  22 

solid  copper;  High  Conductivity,  Large  surface.  Strong, 


Low,  resistance.  No  C.  O.  D.'s.   Sent  postage.  Shipping 

 lit  15  lbs.  per  1000  feet    Lee  A.  Bates.  8  Moen 

Worcester,  Mass. 


TO  YOU  WHO  ARE  U8IN0  OUR  CLASSIFIED 
C0LUMN8: 

Do  you  realise  that  you  are  placing  whatever  products 
j "ou  hsve  for  sale  or  .  exchange  before '  an  ever .  srewhsa 
audience?  An  audience  whose  Purchasing  Power  Is 
among  the  greatest  T  Do  you  realise  you  are  paying 
an  exceedingly  low  rate  for  this  opportunity  T  Here  is 
an  audience  which  has  increased  by  considerably  over 
9.000  in  three  months  1 

New,  you  know  you  have  to  pay  more  for  materials, 
cost  of  production— -so  do  we.  Heretofore  we  have  not 
advanced  our  pries,  which  has  remained  at  the  same 
old  standard.  New,  it  is  absolutely  Imperative.  Con- 
sequently we  are  making  the  small  and  exceedingly 

Justifiable  Increase  of  two-oca ta  a  word,  thus,  the  rate 
or  these  columns  AFTER  JUNE  1st,  1920.  WILL  BE 
SEVEN  CENTS  A  WORD. 

Do  you  see  the  significance  of  this  advance  informa- 
tion T 
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The  Metric  System  Controversy 

THE  columns  of  our  mechanical  contemporaries  are  full  of 
letters  and  editorials  against  the  adoption  of  the  Metric 
System  of  weights  and  measures  as  an  American  standard, 
and  there  seems  to  be  real  cause  for  their  alarm.  Considering 
the  subject  from  the  viewpoint  of  the  mechanical  and  civil 
engineer,  it  would  be  undesirable  to  have  any  learned,  well- 
meaning  but  impractical  group  of  professional  men  influence 
Congress  in  passing  legislation  to  confuse  any  industry  that 
has  always  thought  and  worked  to  dimensions  and  values  such 
as  inches  and  pounds  by  making  a  system  of  foreign  units 
such  as  millimeters  and  kilograms  compulsory. 

ANY  mechanical  man  knows  that  the  adoption  of  the  metric 
■  system  would  entail  an  enormous  first  cost  of  new  equip- 
ment to  conform  to  the  new  standards  and  a  constantly  aug- 
menting cost  in  the  maintenance  of  a  double  standard  for 
repairs  and  renewals,  and  also  an  increased  cost  of  the  product 
to  the  consumer.  The  confusion  would  be  even  greater 
among  mechanics,  most  of  whom  would  have  to  be  re- 
educated to  think  and  plan  their  work  in  accordance  with  the 
unfamiliar,  and  to  them,  new  units.  The  opportunities  for 
errors  are  great  enough  now  without  introducing  any  new 
hazards.  The  matter  is  very  serious,  and  American  manu- 
facturers are  thoroughly  alive  to  the  trouble-making  pos- 
sibilities of  any  double  standard.  Practically  all  are  using 
their  influence  to  retain  the  present  reasonably  satisfactory 
British  system  every  one  is  familiar  with. 

THERE  are  two  sides  to  every  question,  however,  and  the 
advocates  of  the  Metric  System  have  a  substantial  following 
among  men  of  science  who  are  able  to  and  who  do  use 
metric  units  advantageously  in  their  work.  The  British  units 
are  those  long  used  in  our  commerce  and  industry,  the  metric 
units  are  evidently  best  for  our  chemists,  physicists  and  other 
scientists  who  are  using  these  units  and  who  are  thoroughly 
familiar  with  them.  No  law  is  needed  for  them  to  continue  the 
use  of  units  best  adapted  to  their  requirements.  The  issue 
should  not  be  made  more  complex  by  legislators  trying  to 
force  the  majority  in  this  country  to  use  weights  and  measures 
that  are  obnoxious  to  them  while  there  is  no  obstacle  to  their 
use  by  those  who  do  favor  them  and  do  apply  them  to  good 
advantage  in  scientific  research  work. 
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by  using  your  set  of 
HAWKINS  Electrical 
Guides  Every  Day. 
They  tell  you  Just  what 
you  need  to  know. 


AWKINS 

Electrical  Guides 


Handy  Pocket-Size 
10 

35< 

4700  Pictures 


NUMBER 
MONTH 


READ  THIS  PARTIAL  LIST  OF  CONTENTS 

Mo.  I  Contain*  348  page*.  388  Illustrations.  Electrical  signs  and 
symbols — static  and  ourrent  electricity — primary  celts — conductors 
and  Insulators — resistance  and  conductivity — magnetism — lndu- 
tlon  coll* — dynamo  principle*— classes  of  dynamos — armatures — 
winding* — commutation — brushes,  etc. 

No.  2  Contains  348  pages,  394  Illustrations.  Motor  principles — 
armature  reaction — motor  starting — calculations — brake  horse- 
power— selection  and  installation  of  dynamos  and  motors — gal- 
suometers  —  standard  cells  —  current  measurement  —  resistance 
measurement—  voltmeters — wattmeters— wat thou r  meters — operation 
>f  dynamos— operation  of  motors,  etc. 

Ns.  3  Contains  300  pages.  423  Illustrations    Distribution  systems 
wires  and  wire  calculations— inside,  outside  and  underground 
vtring— sign  flashers— lightning  protection— rectifiers— storage  bat- 
fry  system*,  etc. 

Ma.  4   Contains  270  pages,  379  illustrations.    Alternating  current 
.rinciples  —  alternating  current  diagrams  —  the  power  factor  — 
slternator  principles — alternator  const  ruction — windings,  etc 
Ms.  S  Contains  320  pages,  614  Illustrations    A  C.  Motors — syn- 

brunous  and  Induction  motor  principles — A.  C.  commutator 
motors  —  Induction  motors — transformers:  losses,  construction, 
connections,  tests — converters — rectifiers,  etc. 
Ma.  ft  Contains  293  page*,  472  Illustrations  Alternating  cm  rent 
systems — switching  devices— current  breaker* — relays—lightning 
protector  apparatus— regulating  devices — synchronous  condensers 

-Indicating  device* — meters — power  factor  indicators— wave  form 
measurement — switch  boards,  etc. 

M*.  7  Contains  315  pages,  379  Illustrations.  Alternating  current, 
wiring  power  stations— turbines:  management,  selection,  location, 
-■rectlon,  testing,  running,  care  and  repair— telephones,  etc. 
Mo.  8  Contains  332  pages.  436  illustrations.  Telegraph — simulta- 
neous telegraphy  and  telephony  —  wireless  —  electrolysis  bells  — 
•leotric  lighting— photometry,  etc. 

No.  9  Contains  322  pages,  627  Illustrations.  Electric  railways- 
electric  locomotlTes — car  lighting — trolley  car  operation — mis- 
cellaneous applications — motion  pictures — ras  engine  ignition— 
sutomoblle  self-starters  and  lighting  systems,  electric  vehicles,  etc 
No.  10  Contains  613  pages,  599  Illustrations.  Elevators — cranes 
pump* — air  no  m  pressors — electric  heating — electric  welding— 
soldering  and  brazing — Industrial  electrolysis— electro-plating— 
electro — therapeutics — X-rays.  etc. 

Also  a  complete  126  page  ready  reference  index  of  the  complete 
library.  This  Index  has  been  planned  to  render  easily  accessible 
all  the  vast  Information  contained  In  th*  10  electrical  guides 
'•here  are  over  13,500  cross  references.  You 
tod  what  you  want  to  know  Instantly 


place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  arc  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words — only  what  you  need  to 
know — full  of  up-to-the-minute  electrical  knowledge 
The  guides  are  a  complete  course  in  electrical  CaV- 
gineering. 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guides  can't  give  you  help  on. 

The  WHOLE  SET  sent  CDpf 
for  your  inspection  rlftd 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  iti  con- 
tents. 3,500  pages  of  actual  information  and  4,700  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.   Try  it  at  our  expense. 

TO^  EARN  MORE-LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books — to  look  them  over — aak 

them  all  the  questions  you  can  think  of — use  them  in  your  work — study  them — pick 
up  some  information  that  will  increase  your  earning  ability.    We  will  ship  yon  the 

entire  set  of  10  volumes  entirely  FREE, 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  bang 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can't  get  mlpns; 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  $1,00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1.00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  times  over. 

THEO.  AUDEL  &  CO. 

72  Fifth  Ave..  New  York,  N.  Y. 

THIS  COUPON  BRINGS  THE  GUIDES 
I  


What  Users  Say: 

Bscoms  a  Superintendent 

Hawkins  Guides  are  worth  double  their 
price  I  have  been  able  to  secure  higher 
pay  and  a  better  position  with  their  aid. 

K.    W.  Monard. 

Hupt.  Ersklne  Light  *  Power  Plant. 
Erakine.  Minn. 
$5,000  Saved 

The  ten  dollars  I  invested  In  Hawkins 
Electrical  Guides  netted  the  company 
by  whom  I  am  employed  somewhere 
around  $5,000. 

The  knowledge  gained  from  your  books 
enabled  me  to  save  a  transformer  house, 
whereas  a  rear  ago  I  should  hay* 
thought  myself  in  great  danger  and 
have  run. 

Cse  this  letter  as  you  please  as  I  am 
truly  thankful  for  having  the  little  won- 
ders A.  L.  Foster,  Opher.  Colo. 
Handy  to  Carry 

The  great  beauty  of  them  Is  that  you 
can  carry  them  In  your  pocket.  That 
suits  me  for  I  never  want  to  be  without 
them  F.  8.  Collins. 

Richardson  Engineering  Co..  Hartford, 


THEO.  AUDEL  4V  COMPANY 
72  Fifth  Avenue,  N.  Y. 
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Hawkins  Beotrlcal  Guides  Mas  t 
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bers.   If  satisfactory  I  agree  to  send 
within  seven  days  and  to  further  mall 
each  month  until  paid 
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Maker  of  Millions 
—and  Millionaires 


DONT  miss  this  rare  offer — the  greatest  opportunity  that  ever  has  come  to  you.  Take  no  chances. 
Do  not  risk  delay.  This  unparalleled  offer  m  y  not  appear  again.  Fill  out  the  coupon  and  mail 
it  NOW.  We  will  send  you  at  once,  abso.utely  free  for  examination,  the  most  remarkable  book 
of  recent  years — the  most  sensational  success  in  the  whole  history  of  books.  In  this  small  space 
we  cannot  begin  to  explain  what  this  amazing  book  will  do  for  you— how  it  will  turn  your  feet  into  the  straight 
and  sure  road  to  success  and  riches.  In  the  panel  at  the  left  are  just  a  few  of  the  thousands  of  words  of 
praise  written  to  us  by  persons  who  have  read  the  book. 

No  matter  who  you  are  or  where  you  are— no  matter  if  you  have  made  some  progress  or  none  at  all  toward 
financial  independence— you  need  this  book.  And  while  this  offer  lasts  h.  costs  you  nothing— not  one  penny 
—to  see  it  and  read  it  and  to  learn  for  yourself  its  priceless  secrets.  "Power  of  Will"  is  not  like  any  other 
book  you  ever  saw  or  read— entirely  new  and  different— the  first  practical,  thorough,  systematic  course  in  Will 
training  ever  produced. 

Other  men  get  rich,  and  they  do  not  kill  themselves  ia  the  struggle  either.  You  can  make  money,  you  can  win 
success  just  as  easily  as  they  when  you  know  how— when  you  have  read  the  simple  secret  of  their  method. 

Extraordinary  Offer 

You  may  never  have  such  a  chance  again.  Act  nowl  It  has  long 
been  known  that  the  Will  can  be  trained  into  a  wonderful  force  for 
achieving.  But  only  a  few  men  have  learned  for  themselves,  un- 
aided, how  to  train  their  will  power  and  cultivate  it.  Now  comes 
Haddock,  who  has  perfected  a  simple  systematic  course  of  training 
by  which  YOU  can  develop  an  indomitable,  irresistible  Will  based 
on  a  most  profound  and  scientific  analysis  of  human  character. 

"POWER  OF  WILL" 

has  pulled  thousands  out  of  the  slough  of  despondency  and  set 
them  on  the  road  to  success  and  prosperity.  It  will  do  the  same 
for  you.  Young  and  old  men  alike  testify  to  the  almost  magical 
changes  in  their  lives  after  reading  this  great  book  written  by  a 
scholar  whose  name  ranks  with  such  leaders  of  thought  as  James, 
Bergson  and  Royce. 

Send  No  Money 


Personal  Experiences 

Among  400,000  users  of  "Power  of  Will" 
are  such  men  Judge  B.  IAndsey:  Supreme 
Court  Justice  Parker;  Wu  Ting  Fens,  ei-u.  8. 
Chinese  Ambassador;  Anliunt  Postmaster  Gen- 
eral Brill:  Got.  MeKelvlo  of  Nebraska;  Gen- 
eral Manager  Chrliteson  of  WelH-Fsrso  Ex- 
press Co. ;  £.  St.  Elmo  Lewll.  former  Vlce- 
Pres.  Art  Metal  Comtruetlon  Co. ;  Gov.  Ferris 
of  Michigan :  E.  T.  Meredith.  Sec'y  of  Agri- 
culture and  many  others  of  equal  prominence. 

Here  are  Just  a  few  extracts  from  the  thou- 
sands of  Toluotary  letters  from  owners  telling 
what  the  book  has  meant  to  them. 

8O0%  Increase  in  On*  Year 

"1  recommended  'Power  of  Will'  to  a 
joung  man  and  his  salary  has  Increased  800 
Per  cent  within  a  year."— W.  if.  Ttftcr.  tho 
noted  BSUiOKD  Betwrt. 

$1,500  to  $60,000  Yearly 

"Three  years  ago  I  was  making  $1,500  a 
year  and  working  day  and  night  To-day  I 
make  $1,000  a  week  and  hare  time  for  other 
things  as  well.  To  the  lessons  in  the  book 
■Power  of  Will"  do  I  owe  this  sudden  rise." — 
{Name  on  revnett.) 

Worth  $3,000  to  $30,000 

"From  what  I  hare  already  seen  I  believe  I 
can  get  13.000  to  S30.000  worth  of  good  out 
ot  |t  •■ — C  D.  Fan  Vadste*.  Oen.  Agent  North 
n'esiem  Life  Int.  Co.,  Cedar  Aspids,  la. 
$806.50  Profit  First  Week 

"  "Power  of  Will'  It  a  compilation  of  mighty 
forces.  My  In!  week's  benefit  In  dollars  is 
1900 — cost  13.50;  profit  IS98.50" — (Figure 
what  bis  yearly  profit  would  be.)— f.  W. 
//•island,  910  TrtimM  BUg..  CMeaaa,  ill. 
Another  50%  Increase 

"More  than  a  year  ago  I  purchased  'Power 
of  WIU'  and  I  firmly  believe  that  It — and  It 
alone — has  enabled  me  to  Increase  my  salary 
more  than  50  per  cent  In  that  time." — h.  C. 
Hndomi.  Principal  Magkeic  Consolidated 
Hrheali.  Boomll.  OkU. 


Partial  Contents 


The  Law  of  Great  Thinking. 
The  Four  Factors  on  which  it 
depends. 

Bow    to    develop  analytical 


"all  around" 


How  to  think 
any  subject 

How  to  throw  the  mind  Into 
deliberate,  controlled,  pro- 
ductive thinking. 

Detailed  directions  for  Perfect 
Mind  Concentration. 

How  to  acquire  the  Power  of 
Consecutive  Thinking,  Sea- 
soning, Analysis. 

How  to  acquire  the  skill  of 
CreaUve  Writing. 

How  to  guard  against  errors 
in  Thought 

How  to  drive  from  the  mind 
all  unwelcome  thoughts. 

How  to  follow  any  line  of 
thought  with  keen,  con- 
centrated Power. 


How  to 
Power. 


develop  Reasoning 


How  the  Will  Is  made  to  act. 
How  to  test  your  Will. 
How  a  Strong  Will  Is  Master 
of  Body 

nu  is  only  a  partial  llit — 
o  complete  list  ot  amtmti 
would  almost  fill  t\U  pope. 


Peitoo  Pub.  Co. 
156-K  Wilcox  Block 
Meriden,  Conn. 


If  you  miss  this  great  opportunity  you  will  surely  regret  It   We  will  simply  be  / 

flooded  with  requests  as  soon  as  Ibis  advertisement  appears.   But  if  you  act  quickly  '   _ 

and  mail  the  coupon  today  you  can  be  sure  of  receiving  a  copy  of  this  amaaing  /  Uenuemen — jrleaSe  send  me 
book  for  free  examination.  "Power  of  Will"  contains  400  pages,  half  leather.  /  a  copy  of  "Power  of  Will"  on 
gold  top  leaves,  and  includes  more  material  than  many  correspondence  courses  »  approval.  I  agree  to  remit 
selling  at  IJ5.00.  Fill  out  the  attached  coupon.  Send  no  money.  Keep  the  /  to  50  or  rpmall  tho  hnnk  In  On 
book  for  five  days.    Then  mall  it  back  if  you  are  not  satisfied  that  It  is  worth     /  rt»v.  "mall  We  DOOK  In  Dre 

Its  weight  in  gold  to  you.    Or.  If  you  want  to  own  it,  simply  send  us  13.50,      /  u">a- 
and  it  is  yours.    Send  NOW,  before  you  forget.  / 

SPECIAL  NOTE  / 

In  nearly  floe  peart  the  price  ot  "Power  ot  Witt"  Has  been  incrcated  /  „ 

only  50c.   We  find  it  necettarp  now  to  raise  the  price  at  toon  at  the         /  «ame  

pretmt  edition  it  pone.  This  meant  that  dbp  July  \tt  or  sooner,  t 
the  price  must  be  increased  to  |4.5t.  t 


PELT0N  PUBLISHING  CO. 

156-K  WILCOX  BLOCK      MERIDEN,  CONN.  . 
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At  Home 


JAMES  E.  SMITH  .... 
.  DIRECTOR  DOWNTOWN  SCHOOL 


NATIONAL  RADIO  INSTITUTE 

America's  First  and  Foremost 
(Est.  1914) 
Dept.  226,  14th  and  U  Streets,  N.  W. 
Washington,  D.  C. 


Through  National  Radio 

CALLS  coming  in  steadily  for  National  Radio 
Institute  graduates  from  all  parts  of  the  country. 
Four  concerns  guarantee  to  take  all  the  operators 
we  can  furnish. 

Commercial  radio  has  arrived  and  many  attractive 
positions  are  now  open  in  the  Commercial  Land  Radio 
Service,  Merchant  Marine,  Railroads,  Radio  Supply 
Factories,  Lake  and  Ocean  Steamship  Companies,  Tele- 
graph Companies,  Aerial  Mail  Service,  and  Radio 
Compass  Stations.  We  are  now  receiving  requests  for 
more  National  Radio  Institute  graduates  than  we  can 
furnish. 

Salaries  Up  to  $15,000  a  Year 

Our  graduates  start  work  as  Senior  Operators  at  $125 
a  month,  with  all  living  expenses  paid  (an  average 
total  of  about  $200  a  month).  Advancement  is  rapid  to 
high  positions  with  bigger  pay,  as  follows:  Radio  Aids. 
$6  to  $15  a  day;  Aerial  Mail  Service,  $1,500  to  $2,400 
a  year.and  10%  bonus;  Radio  Inspectors,  $1,200  to 
$.3,500  a  year;  Radio  Engineers,  $2,500  to  $15,000  a 
year.  Our  graduates  are  guaranteed  positions  upon 
securing  their  official  license  after  taking  our  course. 
You  can  learn  wireless  the  National  Radio  Institute 
way  in  a  few  months  by  mail,  right  in  your  own  home. 
Many  of  our  students  secure  positions  before  com- 
pleting the  course,  because  it  is  based  on  actual  prac- 
tice and  teaches  what  is  needed  to  make  a  big  success 
of  wireless  work. 

Easy  to  Learn  Wireless  at  Home  By 
Our  Method 

By  our  practical  method  of  home  instruction 
and  with  the  aid  of  our  improved  Natrometer 
outfit  it  is  easy  for  any  intelligent  person  to 
learn  wireless  and  l>ecome  an  efficient  operator 
in  a  few  short  months.  You  get  actual  practice 
in  sending  and  receiving  messages  while  taking 
our  course  by  mail.    Every  step  is  made  clear 
and  you  will  make  rapid  progress 
from  the  start.    We  now  have  hun- 
dreds of  students  throughout  the 
world. 

Instruments  to  Every 
Student 

In  addition  to  S  text  books, 
one  hand  book,  46  special  les- 
sons and  18  personal  examina- 
tions, we  send  you,  while  taking 
our  course,  the  fine  Natrometer 
outfit  here  pictured.  It  becomes 
your  personal  property  upon 
completion  of  coarse. 
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in  a  Few  Mfeeksf 


Institute -Washington,  D.  C. 

Travel  If  You  Want  To 

If  you  want  to  travel  and  see  the  world,  go  to  foreign 
countries  and  increase  your  knowledge  of  world  affairs, 
wireless  offers  you  the  chance  of  a  life  time.  However, 
you  are  not  obliged  to  travel,  but  may  secure  a  permanent 
position  at  one  of  the  many  commercial  land  radio 
offices,  telegraph  or  steamship  companies  near  your  home, 
if  preferred. 

Membership  In  N.  R.  I.  Relay  League 

Upon  enrollment  every  student  in  the  National  Radio 
Institute  is  presented  with  a  handsome  blue  and  gold  pin, 
signifying  his  official  memt>ership  in  the  X.  R.  I.  Relay 
League,  with  a  rapidly  growing  meml>ership  throughout 
the  world. 


Extra  Course  In  Radio  Telephony 

In  addition  to  our  complete  course  in  modern  radio  telegraphy  every 
student  is  given  our  complete  course  in  Modern  Radio  Telephony.  This 
course  combines  ten  special  lessons  and  ten  personal  examinations. 
This  combined  telegraphy  and  telephony  course  enables  our  students  to 
secure  positions  requiring  knowledge  of  both  radio  telegraphy  and 
modem  radio  telephony. 

Get  Your  Instructions  by  Mail  From  the  Nation's 

Capital 

(Our  Course  is  Recognized  by  United  States  Government  Officials) 

The  National  Radio  Institute,  established  in  1914,  was  the  first  in 
America  to  successfully  teach  wireless  by  mail.  It  is  headed  by  authori- 
ties who  have  been  closely  allied  with  government  training  of  students. 
The  work  is  under  the  direction  of  J.  E.  Smith,  E.  E.,  formerly  director 
of  the  Radio  Department,  Howard  University,  and  E.  R.  Haas,  formerly 
of  the  Radio  Division  of  Yale  University,  assisted  by  a  competent  corps 
of  trained  instructors  and  lecturers. 


We  now  maintain  two  schools  in  Washington  and  through  our 
Home  Study  course  have  successfully  trained  hundreds  of  students 
throughout  the  world  by  mail.  Our  location  in  the  Nation's 
Capital,  together  with  the  standing  of  our  officers  and  their  wide 
acquaintance  among  government  officials  connected  with  Wire- 
less activities,  places  us  in  position  to  give  our  students  the  best 
instruction  obtainable  and  to  be  of  the  utmost  help  in  assisting 
them  to  secure  good  paying  positions. 

SEND  THIS  COUPON  FOR  FREE  BOOK 
containing  particulars  of  our  special   offer  to  students 
enrolling  now. 

NATIONAL  RADIO  INSTITUTE 

America's  First  and  Foremost 
(Est.  1914) 
Dept.  226,  14th  and  U  Sts.,  N.  W., 
Washington,  D.  C. 


NATIONAL  RADIO  INSTITUTE, 
Dept.  226,  14th  &  U  Sts.,  N.  W. 
Washington,  D.  C. 


(Write  Plainly) 


Send  me  your  Free  Book,  "Wireless  the  Opportunity  of  Today."  Tell 
me  about  your  famous  Home  Study  Course  in  Wireless  Telegraphy  and 
Telephony — your  Post-Graduate  Course,  Membership  In  the  N.  R.  I. 
Relay  League  and  your  Special  Wireless  Instrument  offer. 
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City. 


State. 
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A  SPECIAL  OFFER  TO  OUR  READERS 

ANY  ONE  OF  THESE  BOOKS  WILL  BE  SENT  FREE 
FOR  EACH  NEW  OR  RENEWAL  SUBSCRIPTION 


HOME  MECHANICS 
Workshop  Companion 


TUX*  BOW  TO  DO  MAXY  USEFUL 

iuoiku  air  waunoa  Tamos 

OICLDHNG  NUMEROUS  SBOP  ITHEJ 
AHUM*  JACKSON  JR 


EVERYDAY  ENGIHEERINO  3IIIK3 
NOB  MAM  W.  HIHIIT  FOlUIRtNa  CO 
1  Will  ^B  TM  ITRRRT.  MBW  YORK 


For  the  Handy  Man  in  the 
Home  or  Shop 

There  hat  always  been  a  de- 
mand for  a  hand  book  of  mechani- 
cal instruction  that  would  help 
the  average  everyday  man  to  do 
the  many  small  jobs  of  repair 
work  that  are  found  around  the 
home  and  shop. 


Hints  and  tips 

FOR 

AUTOMOBILISTS 


ncroa  w  page 


everyday  momtsaiNO  •Hiss 

NO  H  MAM  W  MI  If  LIT  mLIIHM  CO 
t  Watt  4*  TW  f.fRRRI.  TORN 


For  the  Automobile  Owner 
or  Driver 

The.  book  is  ideal  for  the  busy 
man  or  woman  who  wants  to 
know  about  oar  operation  and  up- 
keep because  of  the  economies 
possible  when  an  automobile  is 
intelligently  operated.  It  con- 
tains many  money  saving  hints. 


how  b)  make &usb  a  smah 
chemical  Laboratory 
— \ 


AS  WTtOSUCnOK  TO  TEE  STUDY  OP 


imatuMUMikMmaimmiamicicn 
Raymond  rums  yatej 
® 

F.  VERY  DAY  IMCIMIKRINO  SHIES 
no  a  mam  w  h  ■  nut  rw»ij»jin»o  CO 


For  the  Student  Chemist 
and  Experimenter 

This  book  gives  all  the  neces- 
sary information  for  a  well- 
grounded  understanding  of  chem- 
istry. It  will  not  only  be  a  help, 
but  an  inspiration  to  study  fur- 
ther into  this  fascinating  realm  of 
science. 


soijxsOtG  &  Brazing 


Ausim  handbook  ro»  mechanics 


RAYMOND  PIaKCS  YATES 


<3> 


EVERYDAY  EHGlNEERINO  SERIES 

NORMAN  W  HKNLIY  PVILIININS  CO 


For  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  nec- 
essary "kinks"  that  will  enable 
one  to  accomplish  Successful  sol- 
dering. If  a  mechanic  has  not 
succeeded  in  his  soldering,  this 
book  may  tell  him  just  what  he 
needs  to  produce  good  work. 


RAMOHCXXUPS 

1 


EVERYDAY  EMODSURIMO  SERIES 

NORMAN  W  KIN  LIT  VOBLIunMO  CO 
I  WRIT  «•  TN    ITRRBT.  NRWVORK 


For  the  Radio  Experimenter 

and  Amateur 

In  this  book,  the  best  circuits  for 
different  instruments  and  various 

fiurposes  have  been  carefully  se- 
eded and  grouped  together.  The 
result  is  a  comprehensive  summary 
of  radio  circuit  diagrams  for  every 
purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  construction  or 
operating  details. 


ALL  of  these  Books  are  written  in  Sim- 
■  pie  Non-technical  Language  and 
contain  Information  of  Real  Value  on 
Subjects  of  Timely  Interest. 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS— 
WITH  YOUR  OWN  — SO  WE  CAN  SEND  YOU 
THE  SET  OF  SIX  BOOKS 

Fill  Out  the  Special  Blank  Below 
Check  Off  the  Title  Desired  and  Mail  with  Your 
Remittance 

Special  Circular  Describing  These  Books 
Sent  on  Request 

The  Experience  and  Knowledge  of  Experts 
Condensed  and  Simplified  for  the  Handy  Man 
— the  Mechanic  and  the  Radio  Experimenter. 


Design  Data  RjrRamd 
Transmitters  &  rkoveks 


EVERYDAY  StUnlSSBDIO  EERIES 
NORMAN  W  naui  rVRUBKINO  OB 
t  WRIT  **  TH  1TIIIT.  NRW  TORN 


For  the  Radio  Engineer  and 
Student 

In  Design  Data,  radio  experi- 
menters are  given  such  informa- 
tion, readily  accessible,  as  to  make 
it  possible  for  them  to  have  modern 
and  highly  efficient  equipment  and 
to  get  the  best  possible  results 
from  the  instruments  they  make 
or  buy. 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  4STH  STREET                        NEW  YORK  CITY 
You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING  MAGAZINE 
for  years  at  $2.00  per  year  (Canada,  $225;  foreign,  $2.50).  Please 

(Date  of  issue) 

■    according  to  vour  special  offer  send  me  copy  of  book  checked  off. 

EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HTNTS  AND  TIPS  FOR 
AUTOMOBILISTS 

3 

HOW  TO  MAKE  AND  USE  A 
SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND  BRAZING 

TEAR  OFF  AND  MAIL  THIS  NOW 

5 

RADIO  HOOK-UPS 

6 

DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  AND 
RECEIVERS 
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Treatments  at  Home 

A  recognized  scientific  effective  mean*  of  handling  your  own  case  is  afforded 

by  the  RENULIFE  VIOLET  RAY  HIGH  FREQUENCY  GENERATOR.  It 
is  so  designed  and  made  that  anyone  can  apply  the  wonderful  corrective, 
upbuilding  forces  of  the  VIOLET  RAY.  This  pleasant  POWERFUL  form 
of  electricity  has  done  and  is  doing  wonders  in  relieving  and  eliminating 
pain  and  suffering.  You  owe  it  to  yourself  to  investigate — find  out  the 
facts.  Get  our  new  booklet  explaining  the  nature  of  the  Violet  Ray— its 
uses,  benefits,  and  applications— send  the  coupon  below  at  once. 


WHAT  USERS  SAY 


.  of  it.  | 


Violet  Rar  Mich  Fra- 
f  *•  aup*»rv>r  in  *Aci*nr]r 
r(.-t  ebaraur  ..,  I  ron- 


ton! of  < 

ioaul*tiorj.  The  imallaMi  .ml  liahtnee. 
of  Elertrod.  holder  ie  abo  a  creel  mA- 
Taataa.  "  "The  doctor  told  roe  that  the 
trouble  wee  hardening  of  the  orteriee  I 
would  not  be  without  it  for  all  the  money 
is  the  world."  "I  cannot  recommend  it 
too  highly ."  "I  have  been  ueitia  mine  now 
for  .  week  for  Sciatica  end  I  in  hwblr 
»•>•—■  with  nwulta."  "I  think  it  ie  one 
of  the  beet  little  machine,  thel  .ee  mt 
Inreoud  "  "I  her.  u-d  it  with  ..rrflent 
reeulu  for  the  reetorauon  ot  heir  end  eti  f 
and  eore  rheumatic  fincer  iointe."  "Am 
w.-ll  pleued  with  the  (ieneretor.  end  the 
kind  treatment  received  from  "iiur  Com- 
penr  "  "My  Generator  haa  etopped  my 
Deuritie  ."  "Ererr  bouee  ehould  hare  a 
Rer.ul.fe  Violet  Ray  lluth  Frequency 
r  for  the  treatment  ofSe 


Neurit!.:  8ore  Throat:  Kernel,  in  Neck: 
Cramp.:  Headache:    Stiff   Neck  Muc- 

— In  ehort.  pain  of  an  kind.  *-  M  D 

1  hare  been  much  reliered  by  the  uae  ot 
roar  Violet  Kar  Geoarator." 

"It  la  fine  for  ineomnia." 

"I  Bod  it  eueh  •  help  in  nermuneaj." 

"I  would  not  part  with  it  lor  Sr.  time,  the 
price   It  ie  an  a  Utile  wonder  " 

"I  am  more  than  pleaaed  with  the 
Generator  the  whole  family  are  it." 

THIS  TYPE  of  Violrt  Ray  instru- 
ment makes  possible  a  light. convenient 
handle  and  permits  large  efficient 
units  to  be  used  contained  in  hand- 
some case. 

OUR  NEW  BOOK 

JUST  OUT.  This  latest  edition 
explains  in  detail,  with  many  illus- 
trations, the  uses  and  benefits  of 
Violet  Ray.  You  should  have 
one.    Free  for  the  asking. 

SEND  FOR  BOOK  I 


THOUSANDS  OF  VOLTS 

No  Shock-No  Harm-Simply  Great  Benefits 

Current  from  your  light  socket  is  transformed 
into  the  most  powerful,  effective  purifying 
Health  and  Beauty  giving  agency;  yet  as  pain- 
lens  and  pleasant  as  a  ray  of  sunshine.  Made 
safe  for  use  in  any  home,  on  infant  or  weakest 
invalid.  Attacks  the  deep  seated  source  of 
diiwases,  at  the  same  time  relieving  the  aches 
and  pains  which  may  be  the  annoying  symp- 
toms. Learn  how  this  modern  form  of  elec- 
tricity— The  Violet  Ray — so  acceptable  to  the 
human  body  actually  saturates  the  whole  system 
with  invigorating  life-laden  forces,  bringing  back 
normal  conditions.  You  may  treat  the  local  area 
but  results  are  not  confined  to  that  part  alone — 
the  blood,  nerves,  tissues  are  revitalized,  toned 
and  restored. 

S«n«l  for  the  Booklet — full  of  informaiion — that 
tells  the  story  bo  you  can  understand  it. 

Natures  Own  Aid 

What  is  the  strange  relation  between  electricity  and 
Hfe?  Some  declare  electricity  is  life.  We  do  not  know. 
But  life  cells  do  welcome  and  respond  marvelously  to 
electricity  in  the  form  of  Violet  Rays.  It  work*  with 
nature  to  restore  where  many  other  methods  fail.  It 
treats  fundamentally  and  therefore  is  specified  by 
physicians  for  a  wide  range  of  ailments — for  rheuma- 
tism, neurit  If,  nerve  and  blood  disorders — etc..  etc. — 
both  chronic  and  acute.  See  the  list  on  coupon  and 
ask  for  full  particulars.  Blood  is  brought  to  area 
treated — enriched  and  purified — as*imulatk>n  and 
digestion  improved — functions  restored  to  normal. 
Combines  the  benefits  of  electricity,  vibration,  ex- 
ercise, stimulation,  and  oxidation.  Get  the  informa- 
tion as  to  what  you  may  expect  from  the  Violet  Ray. 
Its  astonishing  low  price  places  it  within  the  reach  of 
all-  The  Trial  Plan  proves  its  value,  in  actual  use. 
Receive  lull  information  by  return  mail. 

Renulife  Electric  Co.,  Inc. 

1906  Marquette  Building,  Detroit.  Mich. 
Chicato  Office,  Room  410.  123  West  Madison 


Treat  1 
Your 
Own  Pace  and 
Scalp  as  well  as 
Specialists 


I  I 


Strengthens — 
Revitalites — 
Builds  up 


COUPON  FOR  BOOK 
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■  TREATS  SUCCESSFULLY 
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Learn  Drafting 


AT  HOME-IN  SPARE  TIME 

As  You  Would  in  Actual  Practice 

Get  into  this  constructive  branch  of  industry  where  big  salaries  are  paid.  No  previous  training  is 
necessary  to  become  a  capable  draftsman  with  the  help  of  the  Columbia  School  of  Drafting.  You  can 
master  the  practical  lessons  of  our  famous  home  study  course,  at  home,  in  spare 
time.  You  will  be  personally  coached  and  instructed  by  mail,  by  Roy  C.  Claflin, 
president  of  the  school,  whose  long  experience  as  a  draftsman  and  teacher  spe- 
cially qualifies  him  to  give  you  the  training  you  need  to  become  a  successful 
Draftsman. 

BECOME  A  SPECIALIST 

We  not  only  give  you  thorough  and  practical  training  in  Mechanical  Drafting, 

teaching  you  to  make  actual  drawings  as  you  would 
in  any  drafting  room,  but  you  receive  the  additional 
beneht  of  a  post-graduate  course  in  some  special  branch 
of  drafting.  A  big  field  of  opportunity  is  thus  opened 
to  you  as  a  trained  specialist  in  this  profession. 

Draftsmen  Get  $35  to  $100  a  Week 

Because  of  the  importance  of  his  work  the  draftsman  is  paid 

a  big  salary  and  is  always  in 


Chief  Engineer.  (9.000  to  150.000  i  Year 

How  "Columbia"  Students 
Succeed 

Students    of    the  Columbia 
School  of  Drafting  often  se- 
cure positions  at  $2,000  or 
more  a  year  to  start  before 
completing  the  course.  Hun- 
dreds  of   men    and    women       cunt  n-artsm»n.  jv>  t«  ,i?n_JLwe.r 
with  "Columbia"  training  are  now  making  good  with  big  con- 
cerns all  over  the  country.   Many  more  are  needed  for  splen- 
did positions,  now  open.    Here  is  what  "Columbia"  training  is  doing  for 
some  of  our  graduates;  Laurence  Johnston,  over  $5,000  a  year:  George 
Murray,  $45  a  week  to  start;  G.  Tangorra,  $2,800  a  year;  A.  L.  Gash, 
$140  a  month  to  start;  W.  S.  Burfoot,  $150  a  month  to  start;  T.  R. 
Brown,  $2,860  a  year:  R.  Fowkea,  $3,700  a  year.    These  are  only  a  few 
>f  a  great  number  of  similar  cases. 

Big  Concerns  Employ  Columbia  Graduates 

The  best  concerns  in  America  employ  Columbia  graduates  in  their 
drafting  departments  because  of  the  thorough  practical  training  wc  give 
which  enables  them  to  step  right  into  important  drafting  positions.  Our 
diploma  is  the  entering  wedge  into  big  drafting  rooms  everywhere.  As 
a  Columbia  graduate  you  are  recognized  as  an  experienced  draftsman, 
not  as  a  mere  apprentice.  Our  training  spells  Success  for  you.  Why  be 
satisfied  with  a  grinding,  underpaid  position  when  there  are  hundreds  of 
promising  positions  open  to  you  in  the  big  field  of  Drafting.  We  are 
called  upon  to  place  trained  draftsmen  more  rapidly  than  we  can  produce 
them.  General  construction  companies,  manufacturers,  railroads,  ship 
building  concerns,  engineering  projects,  etc.,  need  draftsmen  today  in 
greater  numbers  and  at  better  salaries  than  ever  before. 

This  Complete  Drafting  Equipment  Furnished 

to  students  of  our  school.  The  instruments  are  of  standard  American 
make  of  the  best  quality,  fully  guaranteed,  and  become  your  property 
on  completion  of  the  course.  Every  instrument  needed  for  the  course 
is  included. 


line  for  advancement.  The 
draftsman's  pay  is  from  $35 
to  $100  a  week.  A  knowledge 
of  drafting  is  the  stepping 
stone  to  big  technical  posi- 
tions in  the  industrial  field, 
paying  as  high  as  $50,000  a 
year. 


Dramman.  (39  to  9100  a  Was* 
8END  THIS  COUPON  TO-DAY 

Ui  us  tell  you  the  fascinating  story  of 
Drafting  and  how  you  can  master  this 
lucrative  profession  of  big  salaries  an*1 
fitoady  advancement  through  our  help. 
Write  to-day  to 

COLUMBIA  SCHOOL  OF 

DRAFTING 
Roy  C.  Claflin.  President 
Dept.  1138.  14th  &  T  Sts.,  N.  W. 
Washington,  D.  C. 


COLUMBIA  SCHOOL  OF  DRAFTING 

Roy  C.  Claflin,  Pres. 
Dept.  1138,  14th  &  T  Sts.,  N.  W. 
Washington,  D.  C. 

I  am  interested  In  vour  practical  training  In  Mechanical  Drafting, 
riease  send  me  Free,  your  illustrated  book  of  particulars,  testimonials, 
terms,  etc.  I  am  also  interested  In  the  special  post  graduate  course 
checked  below :  _ 
(Mechanical    Drafting,    or   Machine  Drafting 


Architectural  Drafting   

Automobile  Drafting   

Electrical  Drafting   

Aeroplane  Drafting   

Special  Machinery  Drafting. 

Sheet  Metal  Drafting  

Structural  Drafting   

Highway  Drafting   

Patent  Drafting  


the  foundation 

course  and  is  complete  in  itself.) 

Topographical  Drafting   

Ship  Drafting   

Statistical  Drafting   

Radio  Drafting   

Automotive  Drafting   

Hydrographic  Drafting   

Machine  Design   

Tool  Design   

Shop  Mathematics  

Builders  Course   


Name  . . 
Address 
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IT  TELLS  YOU  HOW  TO 
MAKE  AND  DO  THINGS 


NUMBER  3 


Heat  Treating  Alloy  Steels 

A  Series  of  Simplified  Articles  Detailing  the  V arious  Methods  of  Heat  Treating 
Modern  Alloy  Steels,  This  Instalment  Explains  the  V arious  H eat  Treating  Processes 
for  Simple  Steels  and  Describes  the  Way  They  Are  Applied  in  Everyday  Work 

By  Victor  W.  Page,  M.S.A.E. 


PART  2 

IN  the  first  article  of  this  series,  the 
point  was  brought  out  that  heat 
treatment  was  an  exact  science  and 
that  modem  methods  of  precision  meas- 
urement made  it  possible  to  determine 
the  best  points  to  which  various  grades 
of  steel  should  be  heated  and  the  tem- 
perature at  which  they  should  be 
quenched  to  secure  the  maximum  bene- 
fit from  the  desirable  physical  prop- 
erties of  special  steels.  Before  consid- 
ering the  treatment  of  different  alloys, 
the  writer  believes  that  the  non-techni- 
cal reader  can  understand  what  is 
meant  by  heat  treatment  much  better 
if  the  various  simple  treatments  are  de- 
fined and  explained,  so  these  are  out- 
lined in  a  manner  that  should  be  of 
value  to  the  experimenter  and  prac- 
tical man. 

Annealing 

Many  varieties  of  steel  are  hard 
when  the  process  of  manufacture,  espe- 
cially if  rolling  or  hammering  is  in- 
volved, is  completed,  these  being  prin- 
cipally grades  used  in  tools  and  special 
machine  parts.  In  order  that  they  may 
be  worked  without  too  much  trouble  by 
ordinary  machine  tools  it  is  impera- 
tive that  the  metal  be  soft,  and  this 
condition  is  obtained  by  a  process 
known  as  annealing.  While  steel  can 
usually  be  bought  annealed  cheaper 
than  it  can  be  treated  at  the  factory  or 
shop  where  it  is  to  be  machined,  some- 
times conditions  materialize  that  make 
it  necessary  to  anneal  metal  to  facili- 
tate work  and  reduce  stresses  upon  the 
machine  which  completes  the  finished 
product.  This  process  not  only  makes 
the  steel  softer,  but  also  removes  the 
internal  strains  or  the  tendency  of  the 
metal  to  crack  and  spring  when  hard- 
ened. The  strains  are  caused  by  the 
rolling  or  hammering  processes  in  the 
steel  mill  or  forge  shop  while  the  rods 
or  forgings  were  being  made. 


When  the  metal  is  a  forging  or  a 
gear  blank  of  nearly  finished  size,  it  is 
customary  to  remove  part  of  the  sur- 
face by  taking  several  rough  cuts,  after 
which  the  piece  is  ready  for  annealing. 
In  order  to  soften  steel  it  is  necessary 
to  heat  it  to  a  uniform  red  heat  and 
allow  it  to  cool  slowly,  which  process 
can  be  carried  on  bv  several  methods. 
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Box  Annealing 
The  method  commonly  followed 
when  the  pieces  are  not  of  too  large 
size  is  known  as  box  annealing,  and 
for  this  treatment  it  is  necessary  to  have 
cast  iron  boxes  or  pots  and  furnaces  of 
sufficient  capacity,  as  it  must  be  ob- 
vious that  to  do  this  work  in  a  manner 


that  is  commercially  practicable  it  will 
be  necessary  to  treat  a  considerable 
quantity  of  work  at  the  same  time. 
The  parts  are  placed  in  the  container 
and  packed  in  wood  charcoal  or  other 
material  of  that  nature  which  has  been 
ground  or  pounded  into  small  pieces. 
A  layer  of  this  material  is  first  placed 
on  the  bottom  of  the  box  to  a  depth  of 
an  inch  or  more  and  then  follows  a 
layer  of  the  steel,  then  another  layer 
of  charcoal,  then  more  steel,  and  so  on. 
For  certain  small  work,  the  material 
may  be  packed  in  wrought  iron  pipe 
as  shown  in  accompanying  illustration. 

How  Pot  Is  Packed 

The  pieces  of  metal  should  not  come 
within  one-half  inch  of  each  other  or 
within  an  inch  of  the  walls  of  the  con- 
tainer at  any  point,  and  the  spaces 
should  be  filled  with  charcoal,  the  metal 
being  covered  with  another  layer  of 
packing  material  about  an  inch  in 
depth.  This  method  of  packing  is  re- 
peated until  the  box  is  filled,  care  be- 
ing taken  that  all  pieces  do  not  touch 
each  other  or  the  iron  walls.  A  tight- 
fitting  cover  is  then  applied,  and  the 
seams  are  sealed  to  exclude  the  direct 
heat  or  hot  gases  of  the  furnace,  by  fire 
clay  luting.  Several  test  wires  may  be 
placed  through  the  top  of  the  box, 
which  can  be  withdrawn  from  time  to 
time  to  see  if  the  contents  are  at  the 
proper  temperature  if  no  pyrometer  in- 
stallation is  supplied.  The  heat  should 
be  maintained  a  sufficient  length  of 
time  to  insure  a  uniform  temperature 
and  thorough  heating  of  the  parts  and 
the  color  of  the  piece  should  not  be  al- 
lowed to  go  over  a  full  red,  as  can  be 
regulated  by  the  heat  of  the  furnace 
and  determined  by  the  test  wires.  After 
the  box  and  contents  have  been  main- 
tained at  the  desired  temperature  for 
the  proper  length  of  time,  the  heat  is 
shut  off  and  the  whole  allowed  to  cool 
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slowly,  the  metal  being  left  in  the  con- 
tainer until  cold. 

Two  Simple  Methods 
Often  in  shops  there  are  no  facili- 
ties for  box  annealing  and  other  meth- 
ods may  be  used,  though  the  work  is 
not  so  uniform  .as  by  the  treatment 
previously  described.  In  one  of  these, 
the  metal  to  be  treated  is  heated  in  a 
forge  or  furnace  until  a  uniform  red, 
and  then  placed  on  a  piece  of  board  in 
an  iron  box,  the  wood  resting  upon  a 
bed  of  ashes  several  inches  deep.  A 
second  piece  of  board  is  placed  on  the 
pieces,  and  the  whole  covered  with 
ashes.  The  pieces  of  wood  will  smol- 
der and  maintain  the  metal  at  a  high 
temperature  for  some  time,  thus  insur- 
ing gradual  cooling,  which  is  essential 
to  secure  a  good  anneal. 

Another  common  method  of  anneal- 
ing is  to  heat  the  pieces  to  a  red  heat 
and  merely  bury  them  in  ashes,  which 
is  apt  to  give  unsatisfactory  results 
unless  the  ashes  are  also  heated,  which 
can  be  easily  accomplished  by  burying 
a  large  piece  of  heated  iron  in  the  an- 
nealing box.  When  the  steel  piece  has 
been  sufficiently  raised  in  temperature, 
this  piece  of  iron  is  removed  from  the 
ash  bed  and  the  steel  part  buried  in  its 
place.  The  whole  secret  of  successful 
annealing  is  to  gradually  heat  and  cool 
the  metal  to  be  treated;  and  the  more 
gradually  and  uniformly  the  tempera- 
ture rises  and  falls,  the  better  the  char- 
acter of  the  work. 

Hardening 

After  the  parts  have  been  machined 
to  the  finished  or  nearly  finished  size, 
approved  practice  is  to  further  heat 
treat  to  either  toughen  or  harden  the 
steel.  The  amount  and  character  of 
treatment  depends  largely  upon  the  use 
for  which  the  piece  is  intended  and  the 
composition  of  the  material  and  will 
be  fully  considered  in  proper  sequence. 
Steel  may  be  hardened  by  several  proc- 
esses, the  most  common  of  which  is 
raising  it  to  a  low  red  heat  or  dull 
cherry  red  and  plunging  it  in  some 
cooling  medium  such  as  water,  brine  or 
oil,  or  by  case  hardening,  which  merely 
acts  on  the  surface  of  the  metal  if 
superficial  methods  are  used  or  which 
can  go  to  some  distance  below  the  sur- 
face if  the  work  is  properly  carburized. 

Steel  should  never  be  heated  to  a 
temperature  greater  than  required  to 
give  the  desired  result,  and  the  degree 
varies  with  the  composition  of  the  steel 
as  relates  to  the  carbon  content,  the  size 
and  shape  of  the  piece  and  the  purpose 
for  which  it  is  to  be  used.  Much  de- 
pends upon  heating  uniformly;  the 
edges  and  corners  should  be  no  hotter 
than  the  center  and  the  interior  should 
be  of  the  same  temperature  as  the  sur- 
face. If  this  precaution  is  not  taken 
the  metal  may  crack  in  the  cooling  bath, 
because  uneven  changes  take  place  in 
the  molecular  structure.    If  metal .  is 


heated  in  an  ordinary  forge  be  sure  that 
no  air  from  the  blast  strikes  it,  which 
will  prevent  uniform  heating. 

When  uniformly  heated  it  should  be 
plunged  in  a  bath  to  give  it  proper 
hardness.  It  must  be  worked  up  and 
down  rapidly  in  the  bath  to  prevent 
the  film  of  steam  forming,  which  would 
surround  the  piece  if  kept  in  one  posi- 
tion and  prevent  proper  contact  with 
the  cooling  fluid.  If  the  piece  is  long 
and  slender  it  must  be  moved  up  and 
down,  but  if  short  and  with  teeth  on  the 
outer  edge,  as  on  a  milling  machine 
cutter,  or  gear,  it  should  be  agitated 
rapidly  so  that  all  teeth  will  be  cooled 
uniformly.  If  it  is  flat  and  has  a  hole 
through  it,  the  walls  of  which  must  be 
hard,  it  should  be  so  moved  that  the 
liquid  of  the  bath  passes  through  the 
aperture  and  at  the  same  time  strikes 
both  faces. 

Tool  steel  should  always  be  hardened 
at  a  temperature  (about  1350  to  1450 
degrees)  which  leaves  a  fine  grain  when 
the  piece  is  broken,  which  can  be  de- 
termined by  hardening  a  test  piece 
from  the  same  bar  as  the  part  is 
to  be  made  at  various  temperatures 
and  breaking  to  determine  the  grain.  A 
coarse  grain  denotes  a  higher  tempera- 
ture than  is  permissible.  An  excellent 
bath  for  hardening  small  pieces  is  said 


the  forge  so  one  end  is  hotter  than  it 
should  be  and  the  other  end  just  show- 
ing color.  The  gradation  of  color  is 
noted  and  the  piece  is  quenched.  When 
cooled,  it  is  broken  into  its  respective 
parts  and  the  point  or  notch  that  shows 
the  finest  grain  upon  fracture  indicates 
that  the  temperature  to  which  it  was 
heated  was  the  best  adapted  to  that 
particular  grade  of  steel.  Each  section 
will  have  a  different  color  when  with- 
drawn, which  will  be  remembered  by 
the  worker  from  the  punch  marks.  In 
heat  treating  the  finished  piece,  it  is 
raised  in  temperature  uniformly  to  the 
color  that  the  operator  remembers  as 
having  given  the  best  fracture  on  the 
test  bar.  This  is  a  rough  and  ready 
method  of  temperature  determination 
that  was  popular  before  the  days  of 
precision  heat  measurements  and  is 
used  today  in  many  small  shops  when 
pyrometers  are  not  available.  The  table 
below  is  a  useful  guide  to  temperature 
approximation  by  color,  and  while  it 
has  been  widely  published,  its  inclusion 
will  save  the  reader  looking  it  up. 

Pack  Hardening 
Pack  hardening  is  the  method  em- 
ployed with  pieces  that  are  low  in  car- 
bon and  which  cannot  be  treated  by  the 
ordinary   processes    without    risk  of 


HEAT  DETERMINATION  BY  COLOR 


Degrees  F. 

Degrees  C. 

Color  of  Heats 

752 

400 

Red-visible  in  the  dark 

885 

474 

Red-visible  in  twilight. 

-Tempering. 

975 

525 

Red-visible  in  daylight.. 

1077 
1292 

581 
700 

Red-visible  in  sunlight." 
Dark  red. 

.Annealing. ' 

1472 

800 

Dull  cherry  red.  Hardening. 

16S2 

900 

Cherry  red.  ") 

1832 

1000 

Bright  cherry  red.  y  Carbonizing. 

2012 

1100 

Orange  red.  J 

2192 

1200 

Orange  yellow.  \_ 
Yellow  white. 

2372 

1300 

2SS2 

1400 

White-welding. 

2732 

1500 

Brilliant  white. 

to  be  easily  made  by  dissolving  one 
pound  of  citric  acid  crystals  in  one 
gallon  of  water.  The  container  should 
be  tightly  closed  when  not  in  use  to 
prevent  loss  of  evaporation.  It  does 
not  require  much  experience  to  dis- 
tinguish the  silky,  smooth  grain  that 
indicates  that  the  piece  was  quenched 
at  the  proper  temperature  as  compared 
to  the  coarse  crystalline  fracture  that 
shows  too  high  a  heat. 

A  Rough  and  Ready  Test 

The  notched  bar  test  is  an  old  one 
that  is  very  good  for  purposes  of  com- 
parison when  work  is  heated  in  a  forge 
and  the  eye  is  the  only  judge  of  tem- 
perature A  bar  of  the  same  composi- 
tion steel,  as  that  of  which  the  steel  tool 
or  part  is  made  is  used,  this  being  either 
round  or  square  section  about  in.  in 
diameter  and  eight  or  nine  inches  long. 
It  is  notched  every  inch  of  its  length 
and  the  notched  pieces  marked  with  a 
prick  punch.    The  piece  is  heated  in 


springing  or  cracking  them.  The  arti- 
cles are  packed  in  an  iron  box  with 
some  carbonaceous  material  and  sub- 
jected to  the  action  of  heat  to  cause  it 
to  absorb  enough  carbon  to  enable 
hardening  in  an  oil  bath.  While  this 
treatment  is  not  generally  used,  it  is 
suitable  for  a  number  of  different  tools, 
such  as  milling  cutters  and  taps  Or  dies 
which  must  be  hardened  without  alter- 
ing the  diameter  or  pitch,  also  for  gears. 
The  usual  material  employed  is  raw 
bone,  charred  leather  or  bone  black 
which  is  mixed  with  an  equal  quantity 
of  wood  charcoal,  coke  or  similar  sub- 
stance, both  materials  being  reduced  to 
particles  about  the  size  of  a  pea  or  even 
smaller,  depending  on  the  character  of 
the  work. 

The  pieces  are  placed  in  a  container 
and  packed  in  the  same  manner  as  for 
box  annealing,  and  as  is  the  case  with 
that  process,  it  is  almost  as  cheap,  as 
far  as  heat  is  concerned,  to  treat  a  num- 
ber of  pieces  as  it  is  one,  providing  the 
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carburizing  pot  be  of  sufficient  ca- 
pacity. The  pieces  should  be  wired 
with  ordinary  iron  wire  of  sufficient 
size  to  sustain  the  weight  of  the  Dieces 
when  the  wire  is  heated  if  their  shape 
permits  and  one  end  of  the  wire  should 
be  covered  with  a  luting  of  fire  clay. 
Several  holes  should  be  drilled  in  the 
cover  for  test  wires  If  they  cannot  be 
wired  together,  the  pieces  can  be 
dumped  on  a  coarse  mesh  screen  so  the 
carburizing  material  will  not  go  into 
the  quenching  bath  when  the  heated 
work  is  ready  for  cooling. 

The  box  is  placed  in  the  furnace  and 
heated  sufficiently  (about  1650  to  1700 
degrees)  to  charge  the  parts  with  car- 
bon. The  time  and  heat  varies  with 
the  character  of  the  parts  treated.  For 
instance,  with  a  piece  of  one-half  inch 
diameter  or  under  the  heat  is  main- 
tained for  about  one  and  one-half 
hours,  while  pieces  from  two  to  three 
inches  in  diameter  must  be  heated  for 
two  and  one-half  to  four  hours  after 
the  parts  have  reached  the  carburizing 
temperature. 

When  the  furnace  has  been  main- 
tained at  the  required  temperature  for 
the  correct  period  the  pot  or  pots  are 
removed  from  the  furnace  and  the  cov- 
ers taken  off.  The  parts  are  then  re- 
moved by  means  of  wires  attached  to 
them  and  immersed  in  a  bath  of  raw 
linseed  or  whale  oil  or  other  cooling 
medium.  They  should  be  moved  about 
in  the  liquid  until  the  red  color  has 
disappeared  and  are  then  lowered  to 
the  bottom  and  allowed  to  remain  im- 
mersed until  cold.  When  a  piece  of 
steel  one  inch  in  diameter  or  larger  is 
hardened,  it  should  be  immediately  re- 
heated over  a  fire  after  cooling,  to  pre- 
vent cracking,  which  would  be  caused 
by  internal  molecular  changes  which 
take  place  after  the  outer  surface  is 
hardened  and  unable  to  yield.  Re- 
heating to  a  temperature  of  about  212 
to  300  degrees  Fahrenheit  will  accom- 
plish the  desired  result  without  mate- 
rially softening  the  steel. 

Tempering 

The  hardening  of  a  cutting  tool, 
such  as  a  chisel  or  lathe  tool,  makes  it 
too  brittle  to  stand  up  well  in  use,  and 
consequently  it  is  necessary  to  soften  it 
somewhat.  This  operation  is '  known 
as  drawing  the  temper  and  is  accom- 
plished after  the  part  has  been 
quenched  by  reheating  to  a  proper  tem- 
perature. This  is  ordinarily  determined 
by  the  color  on  the  surface  of  the  tool, 
which  must  be  brightened  previous  to 
this  operation.  As  the  metal  is  raised 
in  temperature  a  light,  delicate  straw 
color  appears,  and  then  in  order,  a 
deep  straw,  light  blue,  blue  tinged  with 
green  and  black.  When  black  appears 
the  temper  is  gone.  These  colors  fur- 
nish a  guide  to  the  temperature  and 
condition  of  the  hardened  steel.  The 
(Continued  on  page  266) 


A  New  System  of  Airplane  Propulsion 


THIS  proposed  and  experimental 
new  system  of  propulsion  uses  the 
reaction  from  the  pressure  of  a  gas 
driven  into  the  atmosphere  by  a  blast 
engine;  this  principle  has  been  tried  be- 
fore, but  all  previous  machines  had  a 
very  low  efficiency.   Any  fuel  whatever 


blast  engine,  and  makes  a  direct  thrust 
against  the  air  at  the  rear  of  the  engine. 
By  this  means  a  difference  of  pressure  is 
set  up  between  the  inlet  and  the  outlet 
of  the  tube,  and  is  said  to  result  in  the 
propulsion  of  the  craft.  To  obtain  a 
high  pressure  of  the  gas,  several  means 
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Fig.  1.  A  jet  propulsion  engine  for  airplanes 


can  be  used,  gasoline,  kerosene,  alcohol, 
etc.  It  is  forced  at  high  pressure  to  a 
burner.  The  proportions  of  the  mixture 
of  fuel  and  air  can  be  regulated  by  a 
needle  valve.  The  explosive  mixture  is 
lighted  in  the  first  instance  by  a  spark- 
ing plug,  and  after  that  combustion  con- 
tinues uninterruptedly  in  the  combus- 
tion chamber,  which  is  made  with  fire- 
proof sides.  The  mixture  of  gas  and 
air  is  exhausted  through  a  blast  pipe 
and  four  blast  engines— one  large  and 
three  small,  as  shown  at  Figs.  1  and  2. 
At  the  inlet  mouth  of  each  of  these  air 
is  drawn  in  by  suction.  The  gas  and 
air  is  exhausted  by  the  last  and  biggest 


are  provided  by  the  inventor. 

With  reference  to  the  sketches,  Figs. 
3  and  4  are  modifications  of  the  stand- 
ard arrangement.  In  apparatus  shown 
in  Fig.  3  combustion  chamber  b  is 
fitted  in  the  front  of  ejector  tube  a,  walls 
of  b  are  lined  with  refractory  material, 
and  the  chamber  terminates  at  its  front 
in  a  blast  pipe  i,  which  discharges  in- 
to the  blast  engine  a.  Liquid  fuel  is 
supplied  to  b  through  c,  and  the  air  to 
support  combustion  through  pipe  f. 
The  pressure  in  c  and  f  is  made  greater 
than  in  combustion  chamber  b.  The 
fuel  burns  inside  b  and  the  gases  are 
discharged  through  i..  The  gaseous  jet 
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Figs.  2,  3  and  4.  Diagrams  explaining  principles  involved  in  jet  propulsion  scheme 

for  airplanes 
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sucks  in  the  surrounding  air  through  j 
and  transmits  a  portion  of  its  energy  to 
that  air.  The  velocity  diminishes  in  the 
rear  portion  of  the  blast  engine,  thus 
imparting  increased  pressure  to  the 
moving  fluid  at  k.  The  difference  in 
pressure  between  j  and  k  exerts  a  thrust 
in  direction  of  arrow  f,  and  in  opposite 
direction  to  that  in  which  the  fluid  is 
discharged. 

The  engine  shown  in  Figs.  1  and  2 
was  a  trial  machine;  the  inventor,  Mr. 
Melot,  has  been  experimenting  during 
the  war  at  the  Laboratoire  du  Conser- 
vatoire des  Arts  &  Metiers  with  the 
French  Ministre  de  l'Amiement  et  des 
Inventions,  and  the  results  obtained  are 
interesting.  The  machine  gives  30  h.p. 
for  a  relative  speed  of  50  metres  a  sec- 
ond, the  thrust  is  45  kilogrammes.  The 
trials  gave  a  high  efficiency. 

The  advantages  of  the  system  are  nu- 
merous if  it  can  be  applied  practically, 
seeing  that  the  exploded  gas  pressure 
works  directly  to  produce  thrust  to  drive 
the  machine  without  passing  through 
the  medium  of  a  motor,  transmission 
mechanism  (geared  engines  only)  and 
propeller.  The  construction  is  simple, 
as  valves,  pistons,  connecting  rods, 
crankshafts,  water  and  oil  circulation, 
etc.,  are  all  dispensed  with.  The 
weight  per  b.h.p.  works  out  at  .5  kilo- 
gramme (1.1  pound),  which  is  a  record 
in  lightness,  and  the  cost  of  the  engine 
should  also  be  extremely  low.  No  trials 
of  the  device  in  an  airplane  are  re- 
corded, so  one  cannot  judge  its  practical 
value  by  the  theoretical  considerations 
involved.  Further  details  of  actual 
trials  in  an  airplane  are  awaited  with 
interest,  and  will  be  sent  as  soon  as 
available. — E.  H.  Lemonon,  Paris. 


current  within  safe  limits,  unless  of 
course  the  inductance  of  the  coil  is 
enough  to  do  it  alone.  The  connection 
is  shown  in  the  diagram.  When  the 
current  passes  the  armature  or  rotor  is 
turned  by  hand  tentatively,  and  after 
a  few  trials  synchronous  speed  corre- 
sponding to  the  frequency  of  the  cur- 
rent will  be  secured,  when  the  motor 
will  spin  away  of  its  own  accord  as 
long  as  the  current  passes.  At  the  top 
of  the  shaft  there  is  a  drum,  which  re- 
presents a  brake-drum  or  a  driving 
pulley.  For  the  induction  coil  a  bobbin 


A  TOY  SYNCHRONOUS  MOTOR 

THIS  motor  is  designed  to  be  run 
from  an  alternating  lighting  circuit. 
The  axis  is  vertical,  pointed  at  the  low- 
er end,  and  is  supported  in  a  frame 
consisting  of  a  brass  bracket  screwed 
down  to  a  base.  Its  pointed  lower  ends 
rests  upon  and  turns  upon  a  plate  of 
glass,  held  in  position  by  a  bent  plate 
of  brass.  This  arrangement  is  shown 
in  the  small  cut  very  clearly.  The  ro- 
tor is  a  bar  of  steel,  which  may  be  the 
armature  from  an  electric  bell.  It  is  to 
be  about  two  inches  long,  and  through 
the  hole  in  its  center  the  shaft  passes 
and  two  tightly  fitting  india  rubber 
washers  of  rather  thick  stock  hold  the 
armature  in  place.  A  bobbin  or  in- 
duction coil  with  a  core  of  soft  iron 
wire  is  mounted  close  to  the  armature 
as  shown  in  the  cut.  It  will  be  seen 
that  the  bracket  and  foot  of  the  frame 
and  the  brass  part  of  the  bearing  for 
the  foot  of  the  shaft  can  all  be  made 
of  a  single  piece  of  brass.  The  induc- 
tion coil  is  connected  in  series  with  an 
incandescent  lamp  so  as  to  cut  down  the 


HELIUM  FOR  AIRSHIPS 

HELIUM  will  certainly  always  be 
considerably  more  expensive  than 
hydrogen,  but  there  are  two  factors 
which  to  some  extent  reduce  the  im- 
portance of  this.  The  rate  of  diffusion 
and  consequent  wastage  with  helium 
is  only  half  that  obtaining  when  hydro- 
gen is  used.  This  will,  of  course,  re- 
duce considerably  the  amount  of  gas 
consumed  while  an  airship  is  lying  in 
the  shed,  though  it  will  not  affect  the 
loss  of  gas  occurring  while  rising  dur- 
ing a  flight.   In  addition  to  the  saving 
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A  simple  toy  synchronous  motor  for  the  junior  experimenter. 


from  a  discarded  electric  bell  will 
answer.  By  exercising  braking  action 
on  the  motor,  by  pressing  on  the  little 
drum  with  the  finger,  it  will  be  found 
that  no  change  in  the  speed  of  the  mo- 
tor results.  It  must  be  synchronous  in 
some  way;  it  may  run  at  a  multiple  of 
the  speed  indicated  by  the  frequency  of 
the  current,  but  if  the  braking  action  is 
sufficient  it  will  stop  dead,  but  cannot 
be  made  to  depart  from  synchronism, 
except  by  causing  it  to  cease  rotating. 


A  TRUE  EXPERIMENTER 

THE  late  Lord  Rayleigh  has  had  his 
life's  work  commemorated  in  the 
scientific  journals.  He  was  a  scientist 
whose  work  was  of  the  nature  which 
seemed  to  appeal  to  the  less  technically 
educated  person.  Investigating  the  sen- 
sitiveness of  the  ear  he  found  that  it 
could  respond  to  pressure  changes  of 
one  hundred  millionth  of  an  atmos- 
phere. He  found  that  the  sensitiveness 
of  the  eye  was  of  the  same  order.  In- 
vestigating the  action  of  the  whispering 
gallery  in  St.  Paul's  Cathedral  he  put 
it,  that  the  sound  waves  cling  to  the 
wall,  as  if  hemmed  in  between  two  con- 
centric doors.  Another  interesting  dem- 
onstration was  that  to  make  the 
sound  issuing  from  a  fog-horn  spread 
sideways  in  a  horizontal  plane,  which 
is  of  course  what  is  desired  and  neces- 
sary, an  oblong  aperture  is  most  effi- 
cient, but  curiously  enough  it  should  be 
a  vertical  and  not  a  horizontal  slot,  as 
one  would  naturally  suppose.  Lord 
Rayleigh's  advice  to  experimenters  has 
been  widely  cited.  It  is,  "Do  not  place 
too  much  reliance  on  the  instrument 
makers."  The  great  experimenter  did 
his  work,  it  is  said,  largely  with  wood, 
glass  and  sealing  wax.  This  last  fact 
should  interest  our  working  readers. 


thus  effected,  helium  is  believed  to  be 
easier  to  repurify  than  hydrogen;  al- 
though, owing  to  the  comparative 
cheapness  of  tie  latter,  it  is  doubtful 
whether  the  matter  has  been  seriously 
considered. 

When  the  purity  falls  below  a  cer- 
tain figure  the  present  practice  is  to 
"rip"  the  envelope  and  allow  the  hydro- 
gen to  escape  into  the  air,  the  envelope 
or  gas  bags  are  subsequently  reinflated 
with  fresh  gas.  With  the  advent  of 
helium,  the  gas  will  presumably  be  ex- 
hausted by  fans  into  a  reservoir,  from 
which  it  will  be  taken  to  a  purifying 
plant  prior  to  being  used  again.  This 
will  naturally  result  in  effecting  a  great 
saving  in  the  amount  of  the  gas  that 
will  be  required. 

The  question  of  production  is  also 
extremely  important  from  the  practical 
point  of  view.  Plants  under  construc- 
tion capable  of  turning  out  50,000  cu. 
ft.  of  helium  daily  are  mentioned.  This 
amounts  to  18,250,000  cu.  ft.  per  an- 
num, or  1,520,000  per  month.  If  this 
represents  the  total  output  of  all  the 
plants  under  construction  it  is  totally 
inadequate.  An  airship  consumes 
roughly  its  total  capacity  in  gas  per 
month,  so  that  one  modern  rigid  airship 
would  require  more  than  the  whole  out- 
put. 


In  Diesel  engines  an  obturator  has  been 
tried  to  replace  piston  rings.  This  appliance 
is  a  brass  or  other  metallic  ring  of  U-shape 
in  cross  section,  exactly  like  the  leather  ring 
used  since  early  days  in  the  hydraulic  press. 
The  pressure  forces  it  out  against  the  cylin- 
der walls  and  it  is  reported  as  proving  most 
effectual.  It  has  a  lap  joint.  It  is  con- 
sidered good  for  a  thousand  hours  running, 
and  has  operated  well  in  a  worn  cylinder 
where  piston  rings  failed  in  short  order.  A 
single  obturator  replaces  all  the  piston  rings. 
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A  Study  in  Lenses 

By  J.  F.  Comstock 

St.  Lawrence  University,  Department  of  Physics 


NEARLY  every  person  is  more  or 
less  familiar  with  the  many  dif- 
ferent types  of  optical  instru- 
ments, such  as  telescopes,  microscopes, 
reading  leness,  moving  picture  ma- 
chines, opera  glasses,  etc.  Few  of  us 
realize  how  the  skill  of  the  designer  of 
these  instruments  was  taxed  in  order 
that  he  might  produce  an  article  satis- 
factory to  the  user.  The  defects  such 
as  chromatic  aberration,  spherical  aber- 
ration, astigmatism,  coma  and  distor- 
tion are  due  to  improper  focusing  of 
rays  as  they  converge  toward  the  axis 
after  passing  through  the  lens.  In  or- 
der that  a  lens  may  form  sharp  images 
it  should  focus  rays  of  light  coming 
from  all  parts  of  the  illuminant  at  the 
same  spot. 

In  the  case  of  chromatic  aberration,  a 
single  ray  of  light  in  traveling  through 
the  lens  is  divided  into  about  six  rays, 
i.e.,  red,  orange,  yellow,  green,  blue  and 
violet.  However,  the  red  and  violet 
rays  are  the  only  ones  which  are  dis- 
tinctly visible  because  the  other  colors 
overlap  so  much  that  they  are  obscured. 
In  some  lenses  the  focal  spot  of  red 
light  is  separated  from  the  focal  spot  of 
violet  light  by  several  inches,  but  al- 
most any  lens  disperses  red  and  violet 
enough  so  that  they  are  readily  found. 
It  will  be  noticed  that  the  focal  spot 
for  violet  light  is  closer  to  the  lens  than 
the  focal  spot  of  red  light.  Then  a 
screen  placed  at  the  focus  of  violet  rays 
would  show  a  small  round  spot  of  violet 
surrounded  by  red,  and  if  the  screen 
was  placed  at  the  focus  of  red  rays  it 
would  show  red  in  the  center  with  a 
violet  fringe. 

A  lens  having  this  defect  is  not  suit- 
able for  use  in  moving  picture  ma- 
chines, projection  lanterns,  microscopes 


and  the  other  of  flint  glass.  Such  a 
combination  does  not  altogether  prevent 
the  dispersion  of  the  colors,  but  it  will 
generally  be  satisfactory  for  most  prac- 
tical purposes. 

Spherical  aberration  is  produced  by  a 
lens  having  different  focal  spots  for 
rays  of  light  leaving  the  lens  at  dif- 
ferent distances  from  the  center  toward 
the  edges.    In  Fig.  2  it  will  be  seen 


Fig.  1 

that  rays  of  light,  A  and  B,  diverging 
from  O,  reach  the  lens  at  widely  sep- 
arated points,  and  after  passing  through 
the  lens  are  converged  to  different  focal 
spots  on  the  axis.  Intermediate  rays 
would  also  be  present,  but  are  not  rep- 
resented for  the  sake  of  simplicity  and 
clearness  in  the  diagram.  It  is  clear 
that  these  rays  would  be  focused  at  a 
succession  of  spots  along  the  axis  of  the 
lens.  Therefore,  a  lens  having  sperical 
aberration  will  produce  a  badly  blurred 
image  of  objects  placed  a  short  distance 
away.  Not  only  will  the  image  be  in- 
distinct, but  there  will  be  a  wide  circle 
of  light  around  the  image  causing  it  to 
be  highly  illuminated.  Bright  lines 
will  appear  dull  because  of  the  lack  of 
contrast  between  these  lines  and  the 


fastened  into  position  about  8  in. 
from  an  electric  light  bulb  and  the 
image  of  the  bulb  is  received  upon  a 
screen  of  white  paper.  The  full  size 
of  the  lens  is  used,  thus  admitting 
rays  of  light  through  the  edge  portion 
of  the  lens.  This  picture  shows  an  in- 
distinct image  surrounded  by  a  wide 
field  of  white  light.  Fig.  3  was  made 
by  admitting  light  from  the  lamp 
through  a  small  opening  in  a  screen 
placed  in  front  of  the  lens,  thereby 
shutting  off  rays  from  its  edges.  Of 
course,  this  decreased  the  number  of 
focal  spots  along  the  axis  because  the 
edges  of  the  lens  were  no  longer  used. 

Anyone  can  easily  demonstrate  how 
the  image  produced  by  a  lens  increases 
in  sharpness  as  the  outer  portions  of 
the  lens  are  cut  off.  Nothing  is  needed 
for  the  trial  except  an  ordinary  reading 
glass  and  an  opaque  screen  which  has 
a  small  opening  through  it.  Hold  the 
lens  in  front  of  an  electric  lamp  and 
focus  the  image  of  the  lamp  on  a  piece 
of  white  paper.  Now  place  the  screen 
against  the  lens  and  focus  again.  With 
only  the  center  of  lens  used,  the  image 
will  be  sharper  and  more  distinct. 

The  wider  the  lens,  the  more  neces- 
sary it  is  that  it  be  corrected  for  spheri- 
cal aberration,  unless  the  lens  is  thick 
at  the  center,  or,  in  other  words,  has  a 
short  local  length.  The  preceding  ex- 
periment demonstrates  to  the  reader 
that  a  simple  way  to  correct  this  aberra- 
tion is  through  providing  a  stop  either 
in  front  of  or  behind  the  lens.  If  one 
examines  a  camera  which  has  but  one 
lens,  he  will  find  that  provision  is  made 
for  decreasing  the  blurring  of  the  pic- 
tures by  using  a  lens  of  short  focal 
length.  It  is  also  provided  with  a  stop 
which  may  be  changed  in  size,  making 
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Shows  how  the  lens"bb"is  turned  in  order  to  have 
separate  focal  spots  for  vertical  and  horizon- 
tal lines. 


The  arrangement  of  the  Arc  Light  or  LampJ$) 
condensing  lenses,Slide"5S"and  objective  lens 
"BB"is  here  shown  for  producing  barrel  distortion. 


Fig.  4 

or  telescopes,  because  its  images  would 
be  fringed  with  colors.  The  correction 
applied  consists  of  combining  two 
lexises,  one  a  convex,  the  other  a  con- 
cave, making  the  defect  of  one  lens 
offset  that  of  the  other.  Lenses  com- 
bined in  this  manner  are  made  of  dif- 
ferent kinds  of  glass.  For  example, 
rme  of  the  lenses  is  made  of  crown  glass 


brilliant  illumination  surrounding  the 
image. 

Spherical  aberration  makes  an  elec- 
tric light  bulb  very  indistinct  when 
viewed  through  a  lens..  Fig.  3  shows 
a  picture  of  a  bulb  after  the  edges 
of  the  glass  had  been  screened.  To 
demonstrate  spherical  aberration  pro- 
cede  as  follows:    A  reading  glass  is 


Fig.  14 

it  possible  to  use  almost  any  width  of 
the  lens  desired.  Such  an  arrangement 
proves  fairly  satisfactory  for  correcting 
spherical  aberration  and  is  used  on  the 
cheaper  grade  of  cameras.  The  success 
of  these  cameras  is  due  to  the  fact  that 
the  single  lens  is  of  such  shape  and 
thickness  that  the  distance  between  the 
focal  spots  of  light  coming  from  its 
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edges  and  the  focal  spot  of  light  from 
the  center  is  small.  It  is  clear  that  this 
kind  of  a  lens  does  not  form  badly 
blurred  images. 

Lenses  wihch  have  a  large  amount  of 
spherical  aberration  are  not  suitable  for 
use  in  cameras,  telescopes  or  optical 
instruments  which  require  sharp  defini- 
tion in  their  images.  The  means  of 
correcting  this  defect  in  a  camera  lens 
are  far  more  simple  than  the  method 
used  on  telescope  objectives.  A  camera 
lens  usually  has  a  short  focal  length 
compared  to  that  of  a  telescope  lens. 
On  this  account,  the  loss  of  brightness 


and  one  for  vertical  lines,  has  astig- 
matism. 

In  order  to  photograph  these  lines, 
it  was  necessary  to  use  a  lamp  having 
high  candle  power  and  a  frosted  bulb 
in  order  that  the  slide  might  be  highly 
and  uniformly  illuminated.  A  100-watt 
tungsten  lamp  will  answer  the  purpose. 
The  slide  was  placed  about  four  inches 
from  the  lens.  Then  the  lens  was  set 
up  about  6  in.  from  the  slide  so  that 
the  rays  passed  directly  through  the 
lens.  Under  these  conditions  the  im- 
ages of  both  vertical  and  horizontal 
lines  were  well  formed.    (See  Fig.  5, 


FIGURE  II 


FIGURE  12 
Pin  Cushion  Distortion 


FIGURE  13 
Barrel  Distortion 


of  the  image  formed  when  the  edges 
are  screened  does  not  interfere  with  the 
process  of  picture  taking  except  that  a 
longer  exposure  is  required.  Usually 
this  does  not  inconvenience  the  opera- 
tor. But  a  telescope  lens  in  the  ob- 
jective must  be  of  long  focal  length  in 
order  that  the  telescope  may  magnify 
greatly,  and  it  also  must  be  wide  to 
enable  it  to  gather  enough  light  to  illu- 
minate the  image.  If  the  lens  were 
narrow,  as  would  be  the  case  if  the 
edges  were  screened  to  reduce  spherical 
aberration,  the  image  could  be  so  poorly 
lighted  that  it  would  be  seen  only  with 
difficulty.  The  method  used  on  tele- 
scopes is  too  complicated  for  discussion 
here. 

The  presence  of  astigmatism  in  a 
lens,  for  some  purposes,  is  as  objec- 
tionable as  spherical  aberration.  Al- 
most any  thin  lens  shows  this  imperfec- 
tion, which  may  be  readily  observed  by 
looking  obliquely  through  a  reading 
glass  lens  at  the  rulings  on  a  piece  of 
cross  section  paper.  Under  these  con- 
ditions either  the  vertical  or  the  hori- 
zontal lines  may  be  blurred,  depending 
upon  the  distance  of  the  lens  to  the 
paper.  A  far  more  striking  demonstra- 
tion may  be  made  by  projecting  the 
image  of  a  cross  ruled  slide,  made  from 
a  fogged  photographic  plate,  upon  the 
screen  with  the  lens  turned  obliquely 
to  the  lamp  as  shown  in  Fig.  5,  in 
which  AB  represents  the  slide  and  LL 
the  lens.  Light  from  a  point  O  on  the 
slide  is  focused  by  the  lens  along  two 
lines,  H  and  W,  the  line  H  being  per- 
pendicular to  the  plane  of  the  paper  and 
the  line  W  in  the  plane  of  the  paper. 
It  is  found  by  trial  that  horizontal 
lines  are  focused  at  H  and  vertical  lines 
at  W.  A  lens,  then,  which  has  two 
focal  spots,  one  for  horizontal  lines 


which  shows  both  lines  in  good  focus.) 
When  the  lens  was  turned  so  that  rays 
passed  through  obliquely,  one  or  both 
of  the  lines  became  blurred.  By  chang- 
ing the  distance  between  the  slide  and 
the  lens,  and  by  moving  the  screen  for- 
ward or  backward,  a  position  was 
found  for  the  screen  where  the  vertical 
line  was  well  focused,  and  the  hori- 
zontal line  blurred,  or  even  obliterated, 
and  vice  versa.  Figs.  6  and  7  were 
obtained  by  placing  a  photographic 
plate  at  the  focal  spot  for  each  line  and 
by  exposing  for  an  instant.  In  obtain- 
ing these  pictures  for  the  purpose  of 
illustration,  the  amount  of  astigmatism 
was  exaggerated  by  throwing  one  of  the 
lines  completely  out  of  focus. 

Lenses  having  astigmatism  cause  con- 
siderable annoyance  to  the  designer  of 


astigmatism,  called  a  stigmatic  lens 
system,  is  accomplished  by  trial  guided 
more  or  less  by  detailed  mathematical 
calculations,  the  discussion  of  which  is 
beyond  the  scope  of  this  article.  A 
stigmatic  lens  system  should  be  used  in 
projection  lanterns,  copying  lens  for 
maps,  architectural  plans,  etc. 

Perhaps  one  of  the  most  interesting 
of  the  imperfections  of  a  thin  lens  is 
coma.  The  most  pleasing  feature  of 
this  defect  is  the  facility  with  which  it 
may  be  illustrated.  The  only  differ- 
ence between  astigmatism  and  coma  lies 
in  the  width  of  the  band  of  rays  which 
pass  obliquely  through  the  lens.  It  is 
not  even  necessary  to  use  a  cross  ruled 
slide.  It  is  found  that  light  from  the 
lamp  as  arranged  for  astigmatism  ex- 
cept the  screen  will  form  at  H  (Fig.  4), 
a  flare  illustrated  in  Fig.  9,  and  at  VV 
(Fig.  4)  a  flare  which  is  shown  in  Fig. 
8.  If  the  reader  desires  to  reproduce 
these  flares,  he  can  easily  do  so  by  hold- 
ing an  ordinary  reading  glass  in  front 
of  a  strong  electric  lamp  so  that  the 
rays  of  light  pass  obliquely  through  the 
lens,  and  by  receiving  the  flares  on  a 
white  screen.  In  order  that  both  flares 
may  be  seen  separately,  he  should  focus 
for  one  and  then  move  the  screen  until 
the  other  flare  comes  into  focus.  The 
presence  of  coma  in  a  lens  is  as  objec- 
tionable as  the  presence  of  astigmatism. 
It  must  be  corrected  or  the  images 
formed  by  the  lens  will  be  worthless. 
The  correction  of  coma  is  as  involved 
as  that  of  astigmatism  and  is  worked 
out  in  the  same  manner. 

The  image  formed  by  a  simple  lens 
is  generally  distorted.  Thus,  Fig.  11 
represents  a  square  network  of  lines, 
and  Figs.  12  and  13  are  illustrations 
of  two  kinds  of  distortion,  barrel  and 
pin  cushion.  The  cause  of  this  distor- 
tion is  due  to  the  difference  in  magnifi- 
cation near  edges  of  the  field  of  view 
and  the  center.    In  Fig.  12  the  mag- 


Fig.  6 


Fig.  S 


Fig.  7 


instruments  which  are  used  to  form 
images  of  straight  lines  running  in  dif- 
ferent directions.  There  is  no  known 
method  of  correcting  such  lenses  by 
combining  other  lenses  with  them  so 
that  the  defect  of  one  lens  corrects  that 
of  the  other,  as  was  the  case  in  chro- 
matic aberration,  and  neither  will  the 
use  of  a  screen  to  shut  off  the  edges  of 
the  lens  correct  this  defect.  In  fact, 
the  design  for  a  lens  system  free  from 


nification  is  greatest  at  the  edges  of  the 
field  of  view,  and  in  Fig.  13  the  mag- 
nification is  greatest  at  the  center. 

A  most  striking  illustration  of  dis- 
tortion may  be  obtained  as  follows:  A 
magic  lantern  is  provided  with  a  thin 
objective  lens  LL  (Fig.  14).  The 
image  of  a  cross  ruled  slide  is  projected 
upon  the  screen.  For  this  experiment 
either  an  arc  light  or  a  250-watt  lamp 
is  needed  to  furnish  the  illumination. 
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The  distance  of  the  lamp  from  the  con- 
densing lenses  CCC'C  should  be  so 
adjusted  that  the  light  after  passing 
through  these  lenses  is  concentrated  at 
B,  Fig.  14,  as  if  the  point  B  were  a 
small  hole  in  the  diaphragm  in  front 
of  the  objective  LL.  In  this  case  the 
cross  rulings  as  projected  upon  the 


diaphragm  in  front  of  or  behind  the 
objective  lens.  The  convergence  and 
the  divergence  of  the  beams  of  light 
may  be  easily  seen  by  agitating  small 
particles  of  dust  in  the  region  both  in 
front  of  and  behind  the  objective  lens. 

One  can  now  see  in  a  general  way 
that  distortion  may  be  corrected  by 


of  Lens 


FIGURE  2 

Showing  the  different  focal  spots  for  rays  of 
light  from  different  regions  of  the  lens. 


Fig.  9 


screen  appear  like  Fig.  13.  If  the 
lamp  is  now  adjusted  so  that  the  light 
after  passing  through  the  condensing 
lenses  is  concentrated  at  B,  as  if  B 
were  a  small  hole  in  a  diaphragm  be- 
hind the  objective  lens,  then  the  cross 
rulings  will  appear  like  the  lines  in 
Fig.  12. 

These  experiments  show  that  one  or 
the  other  of  these  distortions  will  ap- 
pear according  to  the  position  of  the 


using  two  thin  lenses  with  a  diaphragm 
placed  between  them.  Such  a  lens  sys- 
tem is  called  a  rectilinear  or  ortho- 
scopic  lens  system.  It  will  produce 
erect  images  and  is  very  useful  in 
photographing  buildings,  or  for  making 
accurate  copies  of  drawings.  A  kodak 
equipped  with  rectilinear  lenses  makes 
a  very  satisfactory  kodak,  and  will  re- 
spond to  almost  any  purpose  for  which 
a  kodak  is  likely  to  be  used. 


Dressing  an  Alundum  Stone 


OUT  of  the  raw  material  for  bases, 
and  awaiting  more,  I  looked 
around  my  workshop  for  things 
which  wanted  doing.  An  examination 
of  my  alundum  stone  disclosed  a  dis- 
tressing condition  of  that  patient  suf- 
ferer. Exigencies  of  floor  room  had 
located  his  giddy  career  in  a  dark  ob- 
scurity. In  the  penetrating  light  of 
truthful  day  I  gazed  on  his  war-worn 
profile.  He  had  gone  to  service  three 
months  ago  in  his  remote  station,  an 
honest  4  in.  by  y$  in.  true  and  upright 
abrader;  he  was  now  a  stale  bath  cad 
from  which  the  currants  had  been 
stolen  by  fingers  which  left  their  larcen- 
ous indenture.  Of  course,  I  know  now 
how  he  could  and  should  have  been 
cured,  but  star  dressers  and  holders  do 
not  grow  on  the  hedges  in  old  Tyrone. 
Mounted  on  a  mandrel  and  slowly 
rotated,  the  sufferer  seemed  hopeless, 
even  if  I  could  find  means  to  grind 


away  the  superfluities  of  his  constitu- 
tion-to-be. If  steel  caused  his  present 
state,  steel  could  cause  a  better  state. 
Alas,  for  my  high  speed  tool;  half  a 
minute's  facing  with  it  convinced  me 
that  was  not  the  way  to  get  a  face  on 
Alundum  if  I  wanted  my  tool  again. 
Try  an  old  file!  So  the  old  file  takes 
its  place  in  the  post.  That  file  was 
ashamed  of  itself  in  twenty  "whirls" 
and  retired  to  its  pensioned  leisure.  In 
assisting  its  retirement  I  tumbled  on 
my  head  a  piece  of  a  broken  Carborun- 
dum stone  about  4  in.  long  and  about  a 
square  inch  section.  Not  large,  indeed, 
but  the  material  is  uncompromising, 
and  falling  from  a  heavenly  direction 
on  the  top  of  your  thoughtful  brow  into 
your  mouth,  and  from  my  mouth  that 
thought  issued,  translated  into  "The 
very  thing!"  First  repairing  the  dam- 
aged brow  with  a  felt  fastener,  I  bore 
the  offending  Carborundum  again  and 


"faced."  Excellent,  till  about  half  in, 
when  the  forces  of  nature  expressed 
themselves  in  a  "jam,"  followed  by  a 
"d — ."  But  something  was  happening, 
some  dust  was  flying.  Back  and  try 
again.  No,  "jam"  again.  A  third  try 
— worse!  No,  that  is  not  the  way,  but 
apparently  it  is  part  of  the  way.  If  I 
could  get  the  hills  chiselled  off  I  might 
get  it.  A  few  minutes  with  the  chisel 
and  hammer  convinced  me  I  could 
chisel  bits  off  alundum.  Nevertheless, 
light  came  into  my  darkness  from  this 
effort;  this  also  was  part  of  the  way. 
So  back  to  my  Carborundum  stone  in 
the  post;  feed  in,  in  rapid,  short  ad- 
vances and  withdrawals.  Magic!  I 
get  right  in  to  the  mandrel,  back  and 
give  the  lead  screw  a  quarter  turn  and 
"jab"  at  the  face  again.  In  again; 
now  I  am  getting  a  face.  Keep  at  it; 
in  ten  minutes  I  have  a  perfect  face, 
but,  alas,  it  is  a  beautiful  cone.  The. 
Alundum  certainly  comes  away,  but,  in 
lesser  degree,  does  the  Carborundum, 
and  they  face  each  other  beautifully 
at  an  angle  of  nearly  ten  degrees.  "  Tab- 
bing" in  the  tool  post  cannot  cure  that 
evidently.  Well,  as  it  is  in  the  post,  let 
us  try  me  periphery  of  the  Alundum. 
Feed  in  slowly,  feed  across  rapidW 
back  and  forward.  Beautiful  1  But, 
alas,  I  have  nearly  three-quarters  of  an 
inch  to  take  off  the  diameter  before  I 
get  a  ssuare  or  nearly  square  corner 
with  the  face  I  have  done;  but  I  have  a 
perfect  periphery.  The  other  face  is 
then  done,  with  like  "coning"  result  to 
the  first  face.  How  is  this  to  be  cured  ? 
Well,  I  think  I  have  learned  that  to 
dress  Alundum  I  must  hit  it  whilst  it 
runs,  and  runs  fast.  Accordingly,  I 
take  the  Carborundum  stick,  or  stump, 
in  my  hands,  get  the  tool  post  out  of 
the  way,  and  rub  it  vertically  up  and 
down,  much  as  I  see  the  harvester 
sharpening  his  scythe,  against  the  coned 
face  as  it  revolves,  feeding  in  to  the 
mandrel.  Remarkable;  in  two  minutes 
I  have  a  true  face,  and  in  four  minutes 
(will  say  six,  if  you  like;  time  was 
made  for  trades  unions)  I  have  a  per- 
fect stone.  In  a  minute  more  the  cali- 
pers verify  my  eye,  and  the  rule  per- 
suades me  I  have  a  stone  now  4J4  in. 
by  7/16  fit  for  the  front  again. 

All  very  painful  to  him  who  knows, 
of  course,  but  I  took  more  pleasure  in 
that  little  stone  regenerated  out  of  my 
sheer  ignorant  perseverance  than  in  get- 
ting a  dozen  new  ones  on  credit.  I 
now  know  all  about  the  star  dresser, 
and  also  the  inertia  stone  dresser,  and 
I  know  their  working  principle  from  my 
painful  progress,  but  I  also  know  now 
I  can  do  without  either  and  produce  as 
good  a  job  with  a  piece  of  another 
abrader  rescued  from  the  scrap  heap  to 
bring  salvation  to  another  erring 
spinner. 

From  "The  Model  Engineer  and 
Electrician."  London,  England. 
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A  SEA-SLED  ON  THE  TIGRIS 
RIVER 

THE  names  Tigris  River  and  the 
city  Bagdad  bring  one's  thoughts 
at  once  to  the  "Arabian  Nights"  and  to 
the  great  World  War.  It  is  on  the  wa- 
ters of  this  river  that  the  craft  illus- 
trated has  been  most  successfully  em- 
ployed. The  diagram  with  the  legend 
tells  the  story  of  its  construction  in  gen- 
eral. It  weighs  5,500  pounds  and  is 
driven  by  a  250  h.p.  Salmson  gasoline 
engine,  which  actuates  an  aerial  propel- 
ler at  the  stern  of  the  boat.  Up  to  a 
power  rendition  of  120  h.p.  its  effi- 
ciency is  low,  but  as  the  power  in- 
creases it  gathers  speed,  and  at  19  miles 
an  hour  begins  to  plane,  and  at  130  h.p. 
the  speed  runs  up  to  37  miles  an  hour 
and  at  160  h.p.  it  shows  43  miles  per 
hour.  When  it  reaches  a  speed  of  56 
miles  an  hour  the  air  resistance  becomes 


record  a  1,200  h.p.  speed  launch  of  the 
displacement  type  is  cited  which  could 
only  give  a  mile  and  a  quarter  better 
rate  per  hour. 


CURRENT  REQUIREMENTS  IN 
DENMARK 

DENMARK  is  at  present  supplied 
from  497  central  stations  having 
a  total  output  of  108,000,000  kilowatt- 
hours  per  annum.  The  net  sale  to  205,- . 
000  consumers  is  30,800,000  units  for 
light  and  54,700,000  units  for  power. 
The  average  net  cost  per  unit  in  73 
towns  is  4}^d.,  in  387  villages  7j^d., 
and  37  agricultural  district  3^d.  The 
high  cost  in  the  villages  is  chiefly  due 
to  the  load  factor,  which  seldom  reaches 
0.10,  and  in  a  smaller  degree  to  the 
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French  sea-sled  propelled  by  aerial  screw  used  on  Tigris  River 


the  controlling  factor.  The  aviation  mo- 
tor used  to  drive  it  is  never  put  to  more 
than  half  its  rated  power,  and  hence 
lasts  very  well.  It  takes  about  half  the 
~p»wer  of  an  ordinary  speed  boat.  It  is 
said  that  the  French  Government  pro- 
poses using  this  type  of  boat  quite  ex- 
tensively in  their  colonies.  Its  light 
draught  is  a  most  important  feature  on 
many  rivers.  At  full  speed  or  above  the 
critical  point  the  resistance  sums  up  to 
that  of  the  air  added  to  that  of  a  mix- 
ture of  air  and  water  against  the  bottom 
of  the  hull.  The  official  report  says  that 
many  and  excellent  trips  were  made  by 
it  on  the  Tigris.  It  has  gone  from  Bag- 
dad to  Baidji  in  five  and  one-half  and 
in  six  hours,  a  distance  of  180  miles. 
The  sea-sled  principle,  as  it  may  be 
termed,  is  no  new  one;  Lambert,  in 
1904,  got  over  22  miles  an  hour  and 
Tissandier,  in  1913,  with  160  h.p.,  at- 
tained a  speed  of  nearly  60  miles  an 
hour.   In  comparison  with  Tissandier's 


high  cost  of  fuel.  With  regard  to  fu- 
ture developments,  it  appears,  accord- 
ing to  the  Technical  Review,  that  a 
scheme  is  being  considered  which  will 
enable  a  supplementary  supply  of  elec- 
trical energy  to  be  obtained  from  Nor- 
wegian waterfalls.  The  distance  from 
the  nearest  suitable  falls  to  Copenhagen 
is  about  75  miles,  and  it  is  proposed 
to  send  26,000  kilowatts  at  a  pressure 
of  50,000  volts  by  an  overhead  trans- 
mission line  running  through  Sweden 
toMalmo,  and  thence  by  submarine  cable 
across  the  Sound  to  Copenhagen.  The 
engineering  difficulties  in  connection 
with  this  proposal  are  easily  overcome, 
but  the  economic  question  presents  some 
difficulty,  as  a  low  load  factor  would 
require  a  very  expensive  transmission 
line,  and  necessitate  high  prices  to  con- 
sumers. The  estimated  requirements 
of  the  country,  provided  cheap  energy 
can  be  supplied,  are  about  450  million 
kilowatt-hours  per  annum. 


PREVENTION  OF  DOPE 
POISONING 

WORKMEN  who  apply  dope  to 
wing  fabrics  find  it  difficult  to 
avoid  the  occasional  splashing  of  dope 
upon  their  hands.  When  protective 
gloves  are  not  worn  the  dope  dries  upon 
the  skin  to  a  film  that  is  removed  only 
through  the  use  of  strong  solvents. 
Some  workmen  soak  their  hands  in 
dope  thinner  (acetone,  benzol,  methyl 
acetate,  etc.)  in  order  to  remove  the 
dried  dope  films.  As  a  result,  cases  of 
so-called  "dope  poisoning"  have  been 
observed.  In  some  instances  the  hands 
may  become  greatly  swollen  and  cov- 
ered with  an  eruption. 

It  has  been  found  possible  to  largely 
eliminate  such  trouble  by  having  the 
workmen  rub  vaseline,  glycerine  or 
similar  emollients  upon  their  hands 
previous  to  starting  work.  The  dried 
dope  does  not  then  readily  adhere  to  the 
skin  and  may  be  removed  at  night  by 
rubbing  the  hands  with  further  quan- 
tity of  emollient  followed  by  washing 
with  soap  and  water.  A  further  appli- 
cation of  emollient  will  serve  to  keep 
the  skin  from  becoming  dry  and 
cracked. 

Dopes  containing  tetrachlorethane,  a 
toxic  volatile  solvent  which  causes  pro- 
nounced jaundice  to  those  inhaling  it 
for  protracted  periods,  is  not  approved 
in  dopes  used  by  the  Navy  Department. 
The  solvents  now  used  are  relatively 
non-toxic.  Their  vapor,  however, 
should  be  removed  from  dope  rooms  as 
rapidly  as  possible  in  order  to  provide 
plenty  of  fresh  air  for  the  workmen. 
This  may  be  accomplished  by  the  use 
of  revolving  ventilating  fans  placed  at 
the  floor  level  in  order  to  rapidly  with- 
draw the  vapors,  which  are  heavier  than 
air.  The  inlet  vents  for  the  fresh  air 
should  be  about  12  ft.  from  the  floor 
level.  Provision  should  be  made  for 
cleaning  the  incoming  air  and  passing 
it  over  temperature  regulating  coils  so 
that  the  temperature  of  the  dope  room 
should  be  approximately  from  68  to  72 
deg.  Fahr. — Bureau  of  Construction 
and  Repair,  Navy  Department. 


ADHESIVE  FROM  SNAILS 

MANY  of  the  larger  kinds  of  snails 
have  at  the  extremity  of  their 
bodies  small  white  bladders  filled  with 
a  gelatinous  substance.  The  Scientific 
American  claims  that  this  is  the  strong- 
est adhesive  known  for  the  repairing  of 
porcelain,  glass,  etc.  The  substance  is 
applied  thinly  to  both  sides  of  the  frac- 
ture and  the  broken  piece  is  tied  firmly 
together  so  that  all  is  held  in  place.  A 
rather  longer  time  for  drying  should  be 
given  than  in  the  case  of  ordinary  ad- 
hesive so  as  to  allow  the  natural  glue  to 
acquire  the  greatest  degree  of  strength. 
When  it  is  once  really  set  the  tenacity  of 
this  remarkable  adhesive  is  astonishing. 
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The  Gear  Shaper  and  How  It  Works 

A  Description  of  the  Principle  Involved  in  Generating  Gears  by  a  Special 
Shaping  Machine  Using  a  V ery  Simple  Cutter  that  Is  Capable  of 
Doing  a  Wide  Variety  of  Accurate  Work 


WHEN  one  mentions  geax  cut- 
ting to  the  average  machinist 
or  mechanical  man,  the  con- 
ventional milling  machine,  index  head 
and  revolving,  formed  milling  cutter 
comes  to  mind.  There  are  other  ways 
of  cutting  gears  that  have  advantages 
besides  milling  the  teeth  on  the  blanks 
by  a  formed  cutter  that  removes  the 
metal  by  a  modified  sawing  action.  The 
student  or  apprentice  machinist  will  be 
interested  in  the  description  of  gear 


nary  gear,  except  that  it  is  provided 
with  clearance  on  the  teeth  to  permit 
of  free  cutting.  This  cutter  is  recipro- 
cated up  and  down  by  means  of  a 
shaper  ram,  and  at  the  same  time  work 
and  cutter  are  slowly  rotated  in  unison 
with  each  other. 

Features  of  the  Gear  Shaper 

The  gear  shaper  has  many  interest- 
ing features  embodied  in  its  design. 
One  of  these,  which  is  worthy  of  spe- 


support,  which  resists  the  thrust  of  the 
cut  and  greatly  assists  in  eliminating 
all  cutting  strains. 

Indexing  Mechanism 

It  can  be  truthfully  stated  that  a  gear- 
cutting  machine  stands  or  falls  on  the 
merits  of  its  indexing  mechanism.  It 
is  the  critical  point  in  its  design.  The 
diagram,  Fig.  3,  shows  the  indexing 
mechanism  employed  on  the  Fellows 
gear  shaper.    It  is  of  the  continuous 


Fig .  1 — Gear  shaper  cutting  two  %-pitch  stub  tooth  pinions  for 
trac.or  work 


LOWER  MOCX-WHCCL 


Fig.  2 — Sectional  diagram  showing  work-support  and  cutting  ram 
of  gear  shaper,  also  design  of  work-arbor 


shaper  operation  that  follows  and  the 
more  experienced  machinist  will  readily 
perceive  some  advantages  of  the  shap- 
ing process  especially  in  making  shoul- 
der and  internal  gears. 

The  Fellows  gear  shaper,  shown  in 
an  accompanying  illustration,  repre- 
sent a  type  of  gear-cutting  machine 
that  works  on  the  generating  principle, 
as  it  employs  a  gear-like  cutter  which 
generates  the  teeth  of  gears  by  a  shap- 
ing action.  The  principle  upon  which 
this  machine  works  is  comparatively 
simple  Essentially,  it  is  similar  to  the 
action  of  two  gears  in  mesh,  one  the 
blank  being  cut  and  the  other  the  cut- 
ter.   The  cutter  is  similar  to  an  ordi- 


cial  attention,  is  the  work-spindle  and 
illustrates  the  principle  of  construction. 
The  work-spindle  is  held  in  an  apron 
which  is  hinged  to  the  cabinet  and  is 
operated  by  a  relieving  mechanism 
which  withdraws  the  work  from  the 
cutter  on  the  return  stroke  of  the  latter. 
This  work-spindle  is  of  the  reverse 
taper  type.  In  other  words,  the  work- 
arlx»r  on  which  the  blanks  are  held  has 
a  reverse  taper  and  the  more  tightly  the 
blanks  are  clamped  to  the  work-spindle, 
the  more  tightly  the  arbor  is  held  in 
the  spindle;  this  forming  a  very  rigid 
construction.  In  addition  to  this  rigid 
support  in  the  work-spindle,  the  work 
is  also  additionally  braced  by  a  work- 


indexing  type.  It  will  be  noticed  in 
this  diagram  that  both  the  upper  and 
lower  index  wheels  are  tied  together  by 
change  gears,  and  are  entirely  inde- 
pendent of  the  cutting  mechanism. 
This  feature  on  the  gear  shaper  great- 
ly assists  in  the  production  of  accurate 
work. 

Productive  Capabilities 

From  the  standpoint  of  production 
there  are  certain  features  about  the  gear 
shaper  that  are  worthy  of  attention. 
One  is  that  when  compared  with  the 
hob  or  milling  cutter,  it  is  a  much  more 
efficient  remover  of  stock.  As  is  shown 
in  Fig.  4A,  the  hob  or  milling  cutter  re- 
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moves  a  chip  of  varying  thickness.  It 
starts  with  a  paper  thickness  and  fin- 
ishes at  the  top  with  a  chip  of  greater 
thickness.  The  case  is  otherwise  with 
the  gear  shaper  cutter.  Here,  as  is 
shown  at  Fig.  4B,  the  chip  has 
its  full  thickness  for  the  en- 
tire length  of  stroke.  The  gear 
shaper  cutter  in  making  a  chip 
has  a  two-fold  advantage.  In 
the  first  place,  it  starts  in  at 
maximum  thickness  and  keeps 
it  up  to  the  end  of  the  stroke. 
In  the  second  place,  it  gets 
under  the  metal  at  once,  and 
in  addition,  owing  to  the  rigid- 
ity of  the  cutter-slide,  deflection 
of  the  cutter  once  it  is  buried 
in  the  work  is  impossible. 
This  is  very  important,  espe- 
cially when  cutting  hard  alloy- 
steel  gears. 

Another  feature  of  the  gear 
shaper  is  the  small  amount  of 
excess  travel  necessary  as  com- 
pared with  the  milling  cutter 
or  hob.  The  milling  cutter  or 
hob  has  to  travel  the  distance 
X  before  getting  into  full 
depth  as  shown  in  Fig.  4C.  It  there- 
fore must  be  fed  that  much  more  than 
the  width  of  the  gear  being  cut.  With 
the  gear  shaper  cutter,  the  excess  stroke 
need  never  be  more  than  3/16  of  an 
inch  greater  than  the  width  of  the  gear  ; 
just  enough  to  allow  for  relieving  the 
cutter  and  returning  it  at  the  end  of 
the  next  cutting  stroke.  This  is  shown 
at  Fig.  4D. 

Coarse  Feed  and  Fine  Finish 

Coarse  feed  and  fine  finish  is  an- 
other advantage  of  the  gear  shaper  cut- 
ter as  compared  with  the  hob  or  mill- 
ing cutter.  The  gear  shaper  cutter  and 
the  work  rotate  together,  as  indicated 
by  arrow  in  Fig.  4E,  while  the  cutter 
is  reciprocated  as  a  shaper  tool  in  a 
direction  at  right  angles  to  the  illus- 
tration. The  successive  outlines  in  the 
figure  show  the  position  that  the  cut- 
ting edge  occupies  for  each  successive 
stroke.  The  distance  between 
any  two  adjacent  outlines  in- 
dicates the  thickness  of  the 
chip  at  that  point.  One  of 
the  chips  has  been  cross- 
hatched  to  show  its  shape. 
Here  it  will  be  noticed  that 
the  thickest  part  of  th'e  chip 
comes  in  the  middle  of  the 
tooth  space  away  from  the 
finished  surface.  As  the  chip 
approaches  the  finished  sur- 
face it  runs  out  to  a  thin  edge,  which  is 
just  the  right  condition  for  a  fine  fin- 
ish. This  illustration  is  greatly  exag- 
gerated so  that  conditions  are  much  bet- 
ter than  they  appear  in  the  illustration. 

Cutting  Helical  Gears 

The  description,  previously  given, 
has  referred  to  the  gear  shaper  as  it  is 


built  for  the  cutting  of  spur  gears.  The 
gear  shaper  is  also  adapted  to  the  cut- 
ting of  helical  gears,  and  accomplishes 
this  in  a  very  unique  manner.  The 
principle  of  the  machine  is  similar  to 


Fig.  3— Diagram  explaining  action  of  gear  shaper  indexing 
mechanism 


Fig. 


A — Diagrams  showing  advantages 
gear  shaper  cutter 


of 


Fig.  5 — Cut'.er-slide,  cutter  and  cutter-spindle  of  gear  shaper  for 
helical  gear  work 


that  used  for  cutting  spur  gears,  with 
the  one  exception  that  a  different  form 
of  cutter-slide  is  used  and  a  different 
type  of  cutter.  Fig.  5  shows  cutter- 
slide,  cutter-spindle  and  cutter  assem- 
bled, but  removed  from  the  machine. 
Here  it  will  be  noted  that  the  cutter 
used,  instead  of  having  teeth  like  any 
ordinary  spur  gear,  resembles  a  helical 


gear  with  the  one  exception  that  the 
cutting  face  of  the  teeth  are  located  at 
right  angles  to  the  helix  angle  of  the 
teeth. 

It  will  also  be  noticed  that  the  guide 
is  of  twisted  form.  This  guide 
has  the  same  helix  angle  as 
the  cutter  and  by  means  of  a 
shoe  in  the  worm-wheel  hous- 
ing controls  the  action  of  the 
cutter  as  it  is  reciprocated  back 
and  forth  past  the  face  of  the 
work.  In  other  words,  the 
helical  guide  controls  the  helix 
angle  of  the  gear  that  is  being 
produced,  and  it  is  in  this  one 
feature  that  the  gear  shaper 
differs  from  all  other  gear-cut- 
ting machines  used  for  cutting 
helical  gears.  In  other  words, 
the  helix  angle  of  the  gear  be- 
ing produced  is  under  abso- 
lute control,  because  it  is  not 
accomplished  by  change  gears 
and  the  setting  of  index  heads 
which  are  not  easily  so  con- 
trolled. Another  feature  of  the 
helical  gear  shaper  is  that  the 
gear  shaper  cutter  used  for  this 
work  is  ground  all  over  after  hardening, 
including  the  involute  curves  of  the 
teeth  which  are  generated  by  a  pre- 
cision process. 

Adaptability  of  the  Gear  Shaper 

The  preceding  description  dealt  with 
the  features  of  construction  of  the  gear 
shaper,  and  we  have  shown  how  it  dif- 
fers from  other  types  of  gear-cutting 
machines  in  the  method  in  which  the 
cutter  works,  and  also  in  the  way  in 
which  the  cutter  is  controlled.  The 
gear  shaper  has  other  exclusive  features 
which  give  it  considerable  range  of 
adaptability.  Fig.  1  shows  the  gear 
shaper  cutting  two  %-pitch  stub  tooth 
pinions  for  tractor  work,  whereas  Fig. 
6  shows  the  cutting  of  a  shoulder  gear. 
In  order  to  cut  this  form  of  gear  with 
a  rotary  cutter  it  would  be  necessary  to 
have  a  much  wider  space  between  the 
flange  and  the  gear  teeth.  The.  gear 
shaper  can  be  operated  into  a 
narrow  recess,  and  is  thus 
adapted  to  the  cutting  of  this 
form  of  gear. 

Another  form  of  gear 
which  shows  the  range  of 
the  gear  shaper  is  illustrated 
in  Fig.  7.  This  three-step 
gear  for  a  gas  engine  trans- 
mission is  made  in  one  piece. 
The  gear  shaper  cutter  can 
be  used  for  generating  all 
three  steps  with  ease  and  precision. 
This  form  of  gear  cannot  be  generated 
on  any  other  type  of  gear-cutting  ma- 
chine. 

In  connection  with  the  description  of 
the  helical  gear  shaper,  previously  giv- 
en, it  was  stated  that  the  cutter  was 
controlled  in  its  action  on  the  work  by 
means  of  a  helical  guide,  but  no  men- 
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tion  was  made  of  the  range  of  this  type 
of  machine.  Fig.  8  shows  the  helical 
gear  shaper  generating  a  combined  in- 
ternal and  external  helical  gear  the 
same  cutter  being  used  for  both  ex- 
ternal and  internal  gears.  The  helical 
cutter  can  also  be  worked  into  a  nar- 
row recess,  which  is  a  feature  that  is  of 
prime  importance  to  designers  desirous 
of  producing  compact  mechanism. 


England,  Franklin  and  Cameron  in  this 
country  went  through  a  full  range  of 
experiments  with  air-cooling,  followed 
by  water-cooling  in  the  case  of  the 
European  manufacturers  and  early 
users  of  the  products  of  some  of  these 
pioneers  recall  that  they  failed  rather 
because  of  lack  of  the  materials  now 
available  than  for  lack  of  the  specific 
knowledge  based  on  experience  which 


ready  for  use  and  in  making  pipe  .may 
prove  to  be  applicable  for  fin-jacketed 
cylinders  of  plain  concentric  form,  with 
removable  head.  Tungsten  irons  have 
been  used  for  air-cooled  cylinders  and 
in  the  field  of  aeronautical  engineering, 
we  see  a  number  of  examples  of  alumi- 
num cylinders  with  steel  or  iron  liners, 
the  aluminum  having  greater  heat  con- 
ductivity than  either  iron  or  steel.  The 


Figs.  6  and  7 — Examples  of  work  that  can  be  done  on  the 
tear  shaper 


RENEWED  INTEREST  IN  AIR- 
COOLED  ENGINES 

THERE  is  a  renewed  interest  in  the 
air-cooled  cylinders  that  points  to 
a  return  to  the  earliest  experience  with 
light  internal  combustion  engines,  for  it 
is  a  fact  that  the  first  specimens  be- 
yond the  experimental  stage  were  un- 


is  now  found  in  so  many  text  books. 

The  problem  of  materials  which  com- 
bine higher  conductivity  with  freedom 
from  distortion  and  which  are  capable 
of  withstanding  prolonged  spells  of  a 
high  working  temperature,  is  still  for- 
midable, but  it  may  be  mat  its  solu- 
tion will  be  found  rather  in  improved 


use  of  alloy  steel  air-cooled  cylinders 
machined  from  the  bar  or  forging  and 
having  flanges  machined  therein  is  too 
costly  for  automobile  engines.  The 
Franklin  automobile  engine  and  the 
various  motorcycle  power  plants  prove 
that  air-cooling  is  practical  when  prop- 
erly carried  out. 


General  Squier's  report  on  the  work 
of  the  United  States  Signal  Service 
Corps  states  that  of  all  electric  ap- 
paratus regarded  as  adequate  at  the 
beginning  of  the  war,  hardly  a 
single  piece  was  in  operation  at  the 
armistice.  The  London  Electrician 
comments  with  great  favor  on  the 
document  and  is  especially  pleased  at 
its  early  issue.  Whatever  good  has  been 
done  by  the  corresponding  English  de- 
partment is  unknown  for  lack  of  a 
report.  The  American  department 
drew  men  in  from  telegraph  and  tele- 
phone companies.  A  million  batteries 
were  produced,  and  over  a  hundred 
thousand  telephones,  and  over  eight 
thousand  sets  of  one  single  type  of  wire- 
less apparatus  were  sent  to  France. 
Seventeen  hundred  miles  of  pole  lines 
were  erected  in  France  and  37,950 
miles  of  wire  were  laid. 


Fig.  &—The  gear  shaper  is  capable  of  cutting  internal  or  external  helical  gear  teeth 

with  the  same  cutter 


jacketed,  and  it  is  also  noteworthy 
that,  when  indirect  or  water  cooling  was 
first  applied,  it  was  limited  to  the 
regions  of  the  cylinder  head  and  valve 
chambers.  De  Dion  and  Aster,  in 
France  and  Lanchester  and  Hold  en,  in 


foundry  methods  than  in  some  new 
grade  of  material.  On  this  score,  it 
may  be  well  to  note  that  the  "whirling" 
method — American  by  the  way— of 
casting,  now  being  used  with  some  suc- 
cess for  casting  piston  rings  almost 


In  France  a  company  is  going  to  make 
artificial  fuel  from  lignite  and  peat  by  a 
special  process.  In  the  same  country  fine 
refuse  coal  is  saved,  often  on  the  smallest 
scale  by  householders,  by  mixing  clay  with 
the  culm  as  a  binder.  It  is  said  that  the 
process  has  been  known  in  Wales  for  cen- 
turies. From  South  Africa  come  reports  of 
enormous  coal  deposits  in  the  vicinity  of 
iron  beds.  The  coal  situation  of  the  world 
is  far  from  acute  apparently. 
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A  SIMPLE  WATER-CLOCK 

A CLOCK,  whose  movement  is  pro- 
duced by  the  escape  of  water  from 
an  orifice,  represents  one  of  the  earli- 
est mechanisms  for  the  indication  of 
time.  In  the  cuts  are  shown  a  very  sim- 
ple construction  of  clock  in  which  one 
of  the  difficulties  incident  to  such  de- 
vices, irregularity  of  movement  due  to 
the  changing  level  of  the  water,  is  al- 
most completely  obviated. 

At  the  top  of  a  frame  is  carried  a 
drum,  to  the  front  extension  of  whose 
axis  is  attached  a  clock-hand.  A  dial, 
marked  with  the  hours  of  the  day,  is 
also  there,  the  axis  of  the  drum  passing 
through  it,  thus  bringing  the  index  or 


posite  sense  to  that  of  the  cord  of  cylin- 
der, A.  An  opening  at  the  bottom  of  the 
cylinder,  A,  permits  the  water,  with 
which  it  is  charged  when  the  clock  is 
wound  up,  to  escape.  It  is  here  that  the 
distinctive  feature  of  this  clock  appears. 
As  the  water  escapes  from  A  it  tends  to 
rise  because  the  cylinder,  B,  weighted 
with  shot,  pulls  it  upward.  But  as  it 
rises,  the  cylinder,  B,  descends  into  it 
and  acts  to  maintain  a  nearly  constant 
water  level  within  it.  The  result  of  this 
is  that  the  water  escapes  with  a  nearly 
uniform  rate,  giving  a  uniform  action 
to  the  hand  on  the  face  of  the  dial.  The 
small  cut  shows  a  construction  of  ad- 
justable outlet  for  the  escape  of  water. 
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hand  in  front  of  the  dial,  as  in  any 
clock.  To  two  cords,  a,  a,  wound  on  the 
drum,  both  in  the  same  direction  or 
sense,  is  attached  the  cylindrical  vessel, 
A.  When  the  clock  is  wound  up  the 
vessel,  A,  is  at  its  lowest  point  and  is 
full  of  water.  Suspended  by  another 
single  cord  is  a  second  cylinder,  B, 
nearly  of  the  same  diameter  as  the  other. 
A  guide  pulley,  b,  over  which  its  sus- 
pending cord  passes,  keeps  it  in  line 
with  the  other  cylinder,  into  which  it 
descends  as  the  first  one  rises.  This 
reverse  motion  of  the  two  cylinders  is 
brought  about  by  the  suspending  cord 
of  cylinder,  B,  being  wound  in  the  op- 


WHALE'S    LIVER  FURNISHES 

PERFUME 
AMBERGRIS,  which  forms  a  basis 
A  for  the  best  quality  perfumes  and 
scents,  is  found  as  an  unattractive  look- 
ing mass  floating  on  the  sea  or  lodged 
on  the  shore.  History  does  not  record 
how  such  an  unlikely  substance  sug- 
gested itself  as  a  perfume,  but  it  has 
been  in  use  for  centuries.  Its  origin, 
however,  has  been  known  for  a  com- 
paratively short  time.  It  is  a  morbid 
secretion  of  the  liver  of  a  sick  sperm 
whale,  and  ashen-colored  and  waxy  in 
appearance.  Although  unpleasant  in 
sight  and  touch,  it  gives  off  a  fragrant 


musky  odor  when  warmed,  even  in  the 
raw  and  unprepared  state.  It  is  sub- 
jected to  chemical  action  to  extract  the 
active  principle,  called  amberine,  from 
which  the  perfume  is  actually  derived. 
This  material  is  also  used  as  a  remedy 
for  catarrh  and  nervous  diseases  and 
is  very  valuable.  The  largest  pieces  on 
record  weighed  130  pounds. 


REMOVING    GASOLINE  FROM 
NATURAL  GAS 

THE  belief  which  has  prevailed  in 
more  than  2,100  towns  and  cities 
in  the  country  where  natural  gas  is  used 
that  it  was  being  robbed  of  a  portion 
of  its  heat  value  by  the  gas  companies 
through  taking  the  gasoline  from  the 
gas  has  been  upset  by  the  result  of  a 
series  of  investigations  made  by  the 
Bureau  of  Mines.  These  showed  that 
the  natural  gas  consumers,  which  are 
in  excess  of  2,000,000,  lose  practically 
no  heating  value  through  the  process. 
In  fact,  the  Bureau  claims  that  the  tak- 
ing of  the  gasoline  from  the  natural 
gas  is  a  benefit  to  the  consumers  and  to 
the  country  as  a  whole  rather  than  a 
detriment. 

The  heat  value  of  1  gal.  of  gasoline 
in  natural  gas  is  approximately 
cents,  while  this  same  quantity  of  gaso- 
line is  worth  from  25  cents  to  30  cents 
to  the  automobile  user.  By  removing 
the  gasoline  from  the  gas  1  gal.  will 
equal  35  cu.  ft.  of  gas,  but  this  is  not 
taken  from  the  consumer  since  the  gas 
is  measured  at  the  meter  in  his  resi- 
dence or  place  of  business  and  he  act- 
ually obtains  1,000  cu.  ft.  of  gas  irre- 
spective of  whether  the  gasoline  is  re- 
moved or  not. 

When  the-  gasoline  was  not  removed 
the  gas  companies  experienced  diffi- 
culty due  to  the  condensation  of  gaso- 
line and  water  in  the  pipe  lines,  the 
mixture  disintegrating  the  rubber  gas- 
kets in  the  couplings  with  a  resultant 
large  leakage  of  gas  and  the  conse- 
quent lowering  of  the  pressure.  If  this 
gasoline  were  not  taken  from  the  pipes 
the  Bureau  states  that  several  hundred 
million  gallons  of  gasoline  of  the  high- 
est fuel  value  and  adaptability  would 
be  practically  wasted  instead  of  being 
added  to  the  country's  supply.  All  of 
the  gasoline  obtained  in  this  way  has  a 
low  boiling  point,  that  is,  it  vaporizes 
easily,  which  makes  it  valuable  for 
starting  automobiles,  especially  in  cold 
weather. — V.  S.  Bureau  of  Standards. 


In  testing  aeroplane  engines  in  England, 
trouble  was  found  in  reaching  accurate  re- 
sults on  account  of  the  different  sizes  and 
inaccuracies  of  the  carburetor  jets.  Eventu- 
ally they  were  tested  by  measuring  the  rate 
at  which  gasoline  would  flow  through  them 
and  this  was  found  to  be  far  superior  to  any 
attempt  at  gauging.  It  was  found  to  be  so 
accurate  that  when  an  airplane  was  shipped 
without  its  carburetor  one  could  be  picked 
out  by  this  simple  test  which  would  fit  it. 
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Systematic  Location  of  Carburetor  Faults 

Where  Defects  Are  to  Be  hooked  for  in  Modern  Float  Feed  Carburetors  and 
How  They  Can  Be  Located  by  a  Systematic  Inspection  and 
Knowledge  of  Symptoms  Denoting  Trouble 


By  Victor  W.  Page,  M.  S.  A.  E. 


HAVING  once  learned  how  to  ad- 
just a  carburetor  to  supply  the 
properly  proportioned  mixture 
for  different  operating  conditions  from 
instructions  in  last  issue,  the  motorist 
will  realize  that  he  has  found  a  remedy 
for  many  motor  ills,  because  a  large 
proportion  of  motor  troubles,  such  as 
misfiring,  backfiring  in  the  carburetor, 
loss  of  power,  etc.,  are  generally  due  to 
some  faulty  carburetor  adjustment. 
There  are,  to  be  sure,  a  number  of  other 
troubles  likely  to  occur,  and  while  the 
svmptoms  are  similar  to  those  caused 
by  ignition  system  faults,  the  operator 
who  is  familiar  with  carburetor  action 
should  have  no  trouble  in  locating  them 
quickly  and  ascertaining  positively  if 
they  are  the  result  of  faulty  carbure- 
tor action  or  due  to  the  ignition  system. 

Taking  up  the  various  causes  which 
contribute  to  loss  of  power,  misfiring 
and  trouble  in  starting  the  motor,  we 
have:  Dirt  or  water  in  the  carburetor, 
dogged  fuel  pipe,  obstructed  spraying 
nozzle,  clogged  gasoline  filter,  leaky 
metal  float  or  fuel  logged  cork  float, 
poor  or  stale  gasoline,  a  loose,  throttle 
valve  or  connection  and  air  leaks  in  the 
inlet  manifold.  If  the  motor  refuses  to 
start  and  the  ignition  system  is  known 
to  be  in  good  condition,  the  fuel  tank 
may  be  emptied,  the  gasoline  line  shut- 
off  valve  closed  (it  may  jar  partly  or 
wholly  in  the  "off  "  position),  there  may- 
be dirt  or  water  in  the  carburetor  or  a 
choked  fuel  pipe,  or  perhaps  the  fuel 
level  is  too  low  in  the  float  chamber. 
As  a  cold  motor  and  stale  fuel  are  the 
most  common  hindrances  to  prompt 
starting,  the  first  step  is  to  prime  the 
carburetor  and  fill  the  float  chamber 
with  fresh  gasoline.  Almost  every  car- 
buretor is  provided  with  a  "tickler"  and 
in  most  cases  priming  is  all  that  is 
needed  to  supply  gasoline  enough  to  in- 
sure prompt  starting  of  the  motor. 

Start  a  Systematic  Search 

However,  if  the  motor  still  refuses  to 
operate,  the  trouble  is  deeper  seated 
and  should  be  found  by  a  systematic 
search.  To  locate  the  trouble  without 
undue  delays  the  various  parts  of  the 
fuel  system  should  be  examined  in  turn. 
First,  the  tank  should  be  looked  into 
to  see  if  it  contains  sufficient  fuel.  The 
filter  screen  of  the  carburetor  should  be 
removed  and  cleaned,  since  the  fine 
mesh  is  very  likely  to  become  clogged 
with  dirt  or  lint  filtered  out  of  the  fuel. 


If  the  wire  gauze  is  in  good  condition, 
examine  the  pipe  line  for  obstruction. 
Test  the  supply  pipe  by  opening  the 
drain  cock  under  the  float  bowl  of  the 
carburetor;  if  the  pipe  is  constricted, 
but  little  or  no  fuel  will  be  forthcom- 
ing. If  no  gasoline  issues  and  there  is 
plenty  of  fuel  in  the  tank  and  one  is 
sure  the  drain  cock  is  not  stopped  up, 


Sectional  view  at  top  shows  concentric'  float 
carburetor  with  cork  float.  In  the  design 
shown  below,  the  float  chamber  is  at  one 
side  of  the  miring  chamber  and  a  metal 
float  is  used 

it  is  reasonable  to  assume  that  the  sup- 
ply pipe  is  choked  and  it  should  be  re- 
moved and  cleared  out  as  previously 
described.  If  the  obstruction  is  not  in 
the  pipe  it  may  be  located  in  the  shut- 
off  valve,  or  perhaps  in  the  fuel  line 
filter. 

Obstructed  Spray  Nozzle  Common 
Fault 

An  obstructed  spraying  nozzle  or  jet 
will  sometimes  be  found  the  cause  of 
trouble,  as  the  opening  in  this  stand- 
pipe  is  very  small,  even  a  tiny  particle 
of  foreign  matter  will  be  enough  to  con- 
strict the  orifice  and  so  deprive  the  mo- 
tor of  the  proper  amount  of  fuel.  Flood- 
ing the  carburetor  will  sometimes  dis- 


lodge the  obstruction  but  if  it  does  not 
the  spray  nozzle  should  be  removed  and 
a  fine  wire  poked  through  from  one  end 
to  the  other.  Compressed  air  may  be 
used  as  outlined  in  an  accompanying 
illustration.  Fine  particles  of  lint  some- 
times work  through  the  strainer  and 
collect  into  a  ball,  which  floats  about 
and  is  drawn  into  the  nozzle  by  the 
suction  of  the  engine.  In  cases  of  this 
sort  the  motor  will  start  easily  but  in- 
variably commeiices  to  misfire,  slow 
down,  and  finally  come  to  a  stop.  This 
peculiar  behavior  is  caused  by  the 
greater  suction  at  high  speeds,  which 
draws  the  foreign  matter  in  the  jet  and 
so  chokes  the  bore,  but  as  the  motor 
slows  down  and  the  suction  decreases 
the  obstruction  will  fall  away  from  the 
jet  opening.  It  is  sometimes  possible 
to  remedy  this  trouble  by  racing  the 
motor  and  opening  and  closing  the 
throttle  valve  quickly,  which  will  give 
momentary  increased  suction,  often  suf- 
ficient to  suck  the  particles  of  rust  or 
lint  or  drop  of  water  through  the  nozzle 
opening. 

Fuel  Level  Adjustment  Important 

It  may  be  observed  that  in  those  car- 
buretors where  no  fuel  regulating 
means  is  provided,  that  the  height  of 
liquid  in  the  spraying  jet  is  an  impor- 
tant adjustment.  The  repairman  should 
not  be  too  hasty  about  altering  the  posi- 
tion of  the  spray  nozzle  in  the  mixing 
chamber.  If  the  jet  is  placed  too  high 
the  fuel  level  will  be  considerably  lower 
than  it  should  be,  and  while  the  nozzle 
will  then  feed  enough  gasoline  for  high 
speeds,  owing  to  the  increased  suction, 
the  vacuum  created  at  low  velocity  will 
not  be  sufficient  to  draw  up  the  re- 
quired quantity  of  fuel.  On  the  other 
hand,  if  the  nozzle  is  placed  too  low, 
the  fuel  level  will  be  raised  unduly  and 
the  carburetor  will  show  a  tendency  to 
flood.  As  the  proper  adjustment  can  be 
determined  only  by  experimenting, 
when  the  nozzle  is  so  adjusted  that  the 
motor  will  get  the  proper  amount  of  fuel 
at  both  high  and  low  piston  speeds,  the 
spray  jet  should  not  be  disturbed  again. 
The  only  way  possible  to  raise  the 
nozzle  is  by  inserting  thin  washers 
made  of  brass -or  copper  shim  stock  be- 
tween the  spray  nozzle  and  its  seat. 
The  only  way  the  nozzle  can  be  lowered 
is  by  removing  the  packing  washers, 
sometimes  placed  between  the  nozzle 
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and  it  seat  in  the  mixing  chamber. 
Alteration  of  nozzle  position  is'  work 
for  the  carburetor  expert  dnly. 

Two  Parts  of  Conventional  Carburetor 

There  are  two  parts  to  the  usual  float 
feed  carburetor  and  either  of  these  is 
apt  to  cause  trouble.  In  the  float  cham- 
ber any  defective  condition  that  will 
prevent  the  float  control  valve  from 
seating  properly  will  result  in  flooding, 


iliary  air  valve  opens  too  much  an  ex- 
cessive amount  of  air  will  be  admitted 
in  proportion  to  the  gasoline,  whereas 
if  the  valve  does  not  open  enough,  the 
mixture  will  be  rich. 

Connecting  Union  Coupling 

The  repairman  or  motorist  often 
finds  it  necessary  to  remove  the  fuel 
pipe  from  the  carburetor  and  it  is  often 
noticed  that  after  this  is  replaced  a  slow 
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Sectional  view  showing  construction  oj  Marvel-Buick  carburetor 


which  will  be  evidenced  by  a  rich  mix- 
ture. If  the  passage  the  valve  controls 
becomes  clogged  up  then  there  will  not 
be  sufficient  liquid  in  the  float  chamber 
and  the  engine  will  misfire  on  account 
of  the  deficiency  in  the  fuel  supply.  If 
the  float  needle  valve  is  adjusted  in 
such  a  way  that  it  will  close  too  soon 
the  mixture  will  be  deprived  of  gasoline 
on  account  of  the  level  being  too  low 
in  the  float  chamber. 

About  the  only  trouble  that  can  ma- 
terialize in  a  mixing  chamber  is  clog- 
ging of  the  spray  nozzle  with  dirt  or 
water  and  failure  of  the  auxiliary  air 
valve  to  open  properly.  If  the  spray 
nozzle  is  constricted,  not  enough  gaso- 
line will  enter  the  mixture.  If  the  aux- 


leak  will  develop  around  the  joint.  It 
is  not  difficult  to  connect  the  coupling  if 
this  is  properly  done,  but  it  is  impor- 
tant that  the  nut  of  the  coupling  is 
started  evenly  on  the  threads  of  the 
joints.  The  nut  is  often  tightened  when 
it  is  cross  threaded  and  sometimes,  even 
when  successfully  started,  it  must  be 
screwed  all  the  way  home  with  a 
wrench,  due  to  cramping  of  the  pipe. 
The  secret  is  to  secure  proper  align- 
ment of  the  components  before  making 
a  connection.  If  after  having  properly 
aligned  the  parts  and  screwed  the  nut 
fairly  tight,  the  joint  should  leak 
slightly,  do  not  exert  undue  strain  on 
the  union  in  an  endeavor  to  make  a 
tight  connection,  but  loosen  it  and  ap- 


ply common  yellow  laundry  soap  to  the 
threads  and  screw  it  back  in  place. 

If  a  pipe  is  a  short  one  and  there  are 
two  couplings,  it  is  well  to  loosen  both 
unions  and  start  the  nuts  at  each  end 
at  the  same  time,  screwing  them  down 
together.  In  this  way  a  tube  bent  ia 
several  places,  which  tends  to  shorten 
it,  may  be  straightened  without  strain- 
ing any  of  the  threads  on  the  joints  and 
besides,  it  is  always  easier  to  center  a 
loose  pipe  and  start  the  nut  correctly 
on  the  thread  than  to  try  and  line  up 
a  pipe  fastened  rigidly  at  one  end. 

Cause  and  Repair  of  Flooding 

If  the  repairman  notices  continuous 
flooding  or  dripping  of  the  carburetor, 
this  indicates  either  a  badly  seated  nee- 
dle valve,  a  leaking  metal  float,  or  a 
fuel-soaked  cork  float.  If  the  float  con- 
trol valve  itself  is  at  fault,  this  is  prob- 
ably due  to  poor  seating.  The  valve 
should  be  carefully  ground  in  by  using 
a  small  amount  of  powdered  grindstone 
dust  and  oil.  When  doing  this  work, 
care  should  be  taken  to  keep  the  valve 
stem  in  a  vertical  position,  and  when 
finished  both  the  valve  and  its  seat 
should  be  smooth  and  bright. 

If  the  valve  spindle  is  bent,  remove 
the  float,  place  the  bent  spindle  on  a 
block  of  wood,  carefully  straighten  it 
with  a  few  taps  from  a  light  hammer. 
In  cases  of  continual  flooding  examine 
a  metal  float  for  minute  holes  or  leaky 
seams,  which  must  be  soldered  up. 
Owing  to  the  extreme  thinness  of  a  hol- 
low metal  float,  care  must  be  taken  to 
heat  the  metal  as  little  as  possible.  As 
instructions  will  shortly  be  given  for  re- 
pairing metal  floats  and  finding  the 
leak,  no  trouble  should  be  experienced 
in  making  repairs  to  this  member.  The 
use  of  hard  or  silver  solder,  which  re- 
quires a  blow-pipe  or  torch,  should  be 
left  to  those  sufficiently  skilled  to  ma- 
nipulate the  heating  flame  properly. 
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In  order  not  to  disturb  the  balance  of 
the  float,  only  a  little  solder  should  be 
used,  and  care  should  be  taken  that 
none  drops  inside  the  float  itself. 

Cork  Floats  Absorb  Liquid 

Mention  has  been  previously  made 
of  the  way  a  cork  float  will  gradually 
absorb  the  liquid  owing  to  its  porous 
nature  and  how  it  will  lose  its  buoyancy 
when  it  is  fuel  soaked.  The  remedy  is 
a  simple  one,  the  cork  being  placed  in 
a  moderate  oven  so  it  will  be  thoroughly 
dried  out  and  afterward  it  is  given  a 
couple  of  coats  of  shellac  to  make  it 
liquid  proof.  It  will  be  found  that 
shellac  dissolved  in  grain  alcohol  will 
resist  the  action  of  gasoline  better  than 
that  dissolved  in  wood  alcohol.  In 
some  carburetors  the  float  is  carried  di- 
rectly by  the  needle  valve  spindle, 
which  has  the  valve  at  the  top  so  that 
it  may  close  the  fuel  opening  when  the 
gasoline  reaches  the  proper  level.  If 
the  level  is  too  low  the  float  may  be 
shifted  on  this  spindle  to  ride  at  a 
slightly  higher  level,  which  permits  the 
float  chamber  to  fill  up  more.  If  the 


A  cause  of  trouble  in  which  no  con- 
trol of  the  motor  may  be  had  by  moving 
the  throttle  lever  is  due  to  loose  throttle 
connections.  It  sometimes  happens  that 
the  set-screw  used  to  fasten  the  butter- 
fly or  disk  valve  in  the  inlet  pipe  to  its 
spindle  becomes  loose  and  allows  the 
shutter  to  shift  about  and  thus  par- 
tially or  wholly  close  the  opening.  In 
this  case  the  motor  cannot  be  speeded 
up.  If  the  valve  is  loose  and  drops  into 
the  pipe  in  such  a  way  that  it  does  not 
obstruct  it  to  any  extent,  it  will  be 
found  impossible  to  slow  down  the  mo- 
tor as  there  is  no  means  of  cutting  off 
the  supply  of  gas  to  the  cylinder.  If 
the  mixture  volume  is  controlled  by  a 
sliding  shutter  or  barrel  throttle,  this 
may  stick  in  either  the  open  or  closed 
positions,  in  one  case  permitting  the 
motor  to  speed  up  to  its  limit,  in  the 
other  extreme  it  will  prevent  speeding 
up.  Troubles  with  the  throttle  valve  or 
connections  are  easily  recognized  be- 
cause the  motor  will  refuse  to  respond 
to  the  movement  of  the  hand  lever.  An 
uncommon  source  of  trouble  may  be  a 
bit  of  stray  waste  left  near  the  intake 


„  Fuel  Container 
in  Use. 


Illustrations  showing  how  to  test  for  fuel  level,  methods  of  coupling  fuel  pipe 
and  suggestion  for  brining  a  hollow  metal  float 


float  level  is  too  high  the  float  may  be 
lowered  on  its  spindle  in  order  to  close 
the  valve  sooner  or  when  the  float  cham- 
ber has  less  gasoline  in  it.  When  lever- 
age is  used,  the  lever  may  be  bent  to 
change  the  position  of  the  needle  valve 
relative  to  the  float  If  toggle  levers  are 
used,  as  is  the  case  with  a  metal  float, 
shift  the  collar  on  the  valve  stem. 


opening  or  the  primary  air  supply  when 
cleaning  the  motor.  This  waste  may  be 
sucked  into  the  air  opening  and'  will 
cause  trouble  by  reducing  the  amount 
of  air  supplied  for  mixture.  Air  screens 
also  clog  with  dirt  at  times. 

Soldering  a  Metal  Float 
In  repairing  or  making  sheet  metal 


floats,  such  as  are  used  in  the  gasoline 
chamber  of  the  float  feed  carburetor, 
one  often  experiences  some  difficulty  in 
sealing  up  any  small  vent  which  makes 
the  float  air  and  liquid  tight  When  a 
metal  float  fills  with  gasoline,  it  be- 
comes heavier  and  the  float  level  is  al- 
tered so  it  is  imperative  that  the  fuel  be 
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What  to  look  for  when  inspecting  float 
chamber 

expelled  from  the  interior  and  the  hole 
sealed.  The  usual  way  to  do  this  is  to 
first  locate  and  enlarge  the  hole  through 
which  the  fluid  reached  the  float  inte- 
rior. 

To  locate  a  leak,  the  float  is  held  un- 
der the  surface  of  boiling  water,  which 
evaporates  some  of  the  gasoline  inside 
the  float  and  evolves  a  gas  which  indi- 
cates the  hole  by  escaping  through  it 
because  of  the  pressure  inside  the  float. 
The  hole  is  then  marked  and  made 
larger  with  a  needle  drill.  Another 
small  hole  is  made  in  the  float  so  the 
interior  can  be  thoroughly  cleared  out 
by  air  pressure  or  by  placing  the  float 
in  an  oven  where  the  heat  will  evapo- 
rate the  gasoline.  After  the  float  is 
emptied,  it  is  necessary  to  close  up  the 
openings.  This  may  be  done  with  an 
ordinary  soldering  iron,  though  most 
mechanics  having  the  facilities  prefer 
to  braze  the  opening,  because  by  this 
means  one  can  seal  it  and  use  a  mini- 
mum of  metal,  which  is  not  liable  to 
upset  the  balance  of  the  float  and  inter- 
fere with  the  level  in  the  spraying  tube. 

In  brazing  a  joint  or  vent  in  a  per- 
fectly tight  receptacle,  the  job  is  often 
a  failure  because  the  air  contained  in 
the  float  becomes  heated  and  produces 
a  pressure  that  may  result  in  having 
bubbles  in  the  brazed  seal.  To  make  it 
possible  to  close  the  opening  in  a  posi- 
tive manner,  the  copper  or  brass  float 
may  be  placed  in  a  box  of  ice,  as  shown 
in  accompanying  illustration,  this  tend- 
ing to  keep  the  air  contained  in  the  float 
cool  despite  the  heat  imparted  to  the 
float  by  the  brazing  flame. 

How  to  Test  Fuel  Level 
After  a  carburetor  has  been  in  use 
for  some  time,  wear  may  exist  at  the 
point  of  the  needle  valve  or  at  the  nee- 
dle valve  seat,  or  there  may  be  some 
depreciation  in  the  fulcrum  joint  of  the 
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lever  connecting  the  float  with  the  nee- 
dle valve.  A  good  way  of  testing  the 
float  level  is  shown  in  cut  herewith. 
The  float  chamber  of  the  vaporizer  is 
held  in  a  vise  and  gasoline  is  allowed 
to  flow  from  a  small  can  which  is  joined 
to  the  fuel  inlet  pipe  by  a  piece  of  rub- 
ber tubing.  The  gasoline  will  flow  from 


hour  and  is  powered  with  an  eight- 
cylinder  engine  of  5j4-in.  base  and  6 
inches  stroke,  rated  at  200  horsepower. 
The  torpedo  is  carried  in  a  special 
compartment  forward  which  can  be 
flooded  by  opening  a  hinged  door  form- 
ing the  bow,  and  when  the  latch  is  re- 
leased the  torpedo  leaves  its  chamber 


Infake 
Y'Manifold 


Float  Bowl 
Cover 


7—  -Air  Valvt 


•  Float Mechanism 
Removed 


'Fi/terScrten 


•float  Chamber 
Drain  Cock 


How  to  use  compressed  air  for  clearing  out  fuel  supply  nozzles  in  either  float 

or  mixing  chamber 


this  can  into  the  float  bowl  and  raise 
the  float  as  the  chamber  fills.  The  level 
of  the  gasoline  should  be  just  a  little 
below  the  top  of  the  stand  pipe  in  the 
mixing  chamber.  If  the  level  is  too 
high,  this  will  be  evidenced  by  a  liq- 
uid overflowing  at  the  stand  pipe,  if  it 
is  too  low  this  condition  may  be  easily 
ascertained  by  inspecting  the  height  of 
liquid  in  the  jet.  If  one  suspects  that 
the  jet  is  clogged  or  that  the  gasoline 
feed  connection  on  the  float  bowl  is 
constricted  by  dirt  it  is  a  simple  matter 
to  clean  the  passages  out  by  using  a 
compressed  air  hose  as  shown  in  cut. 


and  speeds  away  under  its  own  com- 
pressed air  power  of  2,250  pounds, 
which  gives  it  a  speed  of  40  knots.  As 
soon  as  the  torpedo  is  discharged,  the 
door  is  closed  and  the  compartment  is 
pumped  clear  of  water  in  less  than  a 
minute  by  the  powerful  centrifugal 
pump  provided  for  that  purpose.  When 
the  front  end  is  lightened  the  boat  can 
make  a  quick  get-away  and  there  will 
be  very  little  chance  of  it  being  hit  by 
enemy  gun  fire.  When  submerged,  the 
craft  offers  an  extremely  small  target, 
which  compensates  to  some  extent  for 
its  reduced  speed. 


A  ONE  MAN  TORPEDO  BOAT 

A PARTICULARLY  practical 
weapon  of  offense  and  defense  in 
war  is  the  one  man  torpedo  boat  illus- 
trated herewith  which  is  designed  to 
carry  a  full-size  21 -inch  torpedo  loaded 
with  as  much  as  500  pounds  of  gun 
cotton.  It  is  the  invention  of  W. 
Shearer  and  has  a  number  of  features 
we  feel  sure  will  interest  those  of  our 
readers  who  are  boating  enthusiasts.  It 
is  capable  of  a  speed  of  30  miles  per 


METAL  CLEANING  POLISH 

TO  prepare  a  metal  polish  that  will 
form  an  emulsion  of  cream  con- 
sistency, and  which  will  not  precipi- 
tate, use  the  ingredients  listed  below 
and  in  the  proportion  specified. 

Water  10  pounds 

Pine  Oil   2  " 

Sodium  Olegate  (Soap)  2  " 

Silex   5  " 

Heat  the  water  in  a  large  boiler, 
when  the  water  is  hot,  but  not  boiling, 


add  the  sodium  oleate,  in  small  quan- 
tities at  a  time  and  continue  to  stir 
constantly  while  adding.  When  the 
mixture  becomes  creamy  or  thick,  add 
the  silex  in  small  amounts,  until  all  of 
it  has  been  placed  in  the  mixture,  con- 
stant stirring  is  also  necessary  when 
adding  the  silex  to  insure  uniform  in- 
termixture. The  mixture  should  now 
be  removed  from  the  heat,  but  while 
still  warm  add  the  pine  oil,  and  stir 
well  while  adding.  After  the  oil  has 
been  added  the  polish  is  allowed  to  cool, 
and  after  cooling  can  be  poured  into 
suitable  containers. 


TO  REMOVE  BURNT  OIL  FROM 
STEEL 

TO  remove  excess  oil  from  parts  that 
have  been  hardened  in  oil,  place 
the  article  in  a  small  tank  of  gasoline 
which,  when  exposed  to  the  air,  will  dry 
off  immediately,  allowing  the  part  to 
be  polished  and  tempered  without  the 
confusion  and  unsightly  marks  of  burnt 
oil. 


BATH  FOR  HARDENING  HIGH- 
SPEED STEEL 
AN  excellent  bath  for  hardening 
l\  high-speed  steel  consists  of  a  mix- 
ture of  table  salt  and  paraffin  oil  in  the 
proportion  of  one  pound  of  table  salt 
to  each  gallon  of  pure  oil.  The  steel 
is  heated  to  a  lemon  color  and  plunged 
into  the  bath,  being  kept  in  motion  un- 
til it  has  thoroughly  cooled.  The  steel 
should  come  out  of  this  bath  gray  in 
color  and  nearly  free  from  black  spots. 
The  bath  referred  to  can  be  used  for 
almost  all  brands  of  high-speed  steel 
with  good  results.  It  has  been  used  to 
great  advantage  for  the  Midvale  steel 
and  also  on  a  large  number  of  tools 
made  of  Novo,  Simeteora,  Rex,  Jessop, 
High-Speed  and  Blue  Chip  steel.  On 
all  these,  good  results  have  been  ob- 
tained, but  it  may  be  added  that  this 
bath  seems  to  give  the  best  results  with 
the  Midvale  steel. — American  Black- 
smith.   

TO  HARDEN  DRILLS  FOR  CUT- 
TING GLASS 

TO  harden  drills  for  cutting  glass, 
dissolve  zinc  in  muriatic  acid  to 
saturation,  then  reduce  the  solution  by 
adding  an  equal  volume  of  water.  Dip 
and  use  without  tempering. 


Hinged  Bow 
W.T.Haich.  ^ 


Pump  for  Clearing 
[  hemLl   -Hinged  W.T.  Hatch, Forward  Compartment 
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Bow Piece 
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A  one-man  torpedo  boat  that  can  be  easily  controlled  and  that  is  capable  of  great  speed  is  a  good  means  of  naval  offense  and  defense 
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RECORD-BREAKING  RACING 
CAR 

ABOUT  ten  years  ago  Glenn  Curtiss 
l  broke  speed  records  with  a  special 
motorcycle  at  Daytona,  Florida,  and 
was  reputed  to  be  the  first  to  make  a 
mile  at  a  speed  of  more  than  two  miles 
per  minute  in  a  wheeled  vehicle  by 
covering  the  distance  in  26  2/5  sec- 
onds. This  very  high  speed  was  at- 
tained by  using  a  freak  machine  he  had 
built  to  try  out  an  eight-cylinder,  air- 
cooled  motor  that  Charles  Kirkham  had 
designed  for  airplane  work  and  for  use 
on  a  machine  that  was  the  pioneer  of 
the  present  long  line  of  Curtiss  craft. 
Specially  built  steam  cars  have  also  cov- 
ered the  famous  beach  sand  course  at 
speeds  exceeding  120  miles  per  hour. 
Tom  Milton,  a  well-known  racing  car 
driver,  driving  a  special  freak  car  pro- 
pelled by  two  engines,  is  credited  with 
having  broken  all  world's  records  for 
the  mile  and  two-mile  recently  at  Day- 
tona by  covering  the  former  distance  in 
23.07  seconds  or  at  the  rate  of  156  miles 
per  hour,  and  the  latter  space  in  46.24 
seconds. 

Students  of  aviation  know  that  to  ob- 
tain this  high  speed  it  is  important  to 
reduce  the  air  resistance  by  stream-lin- 
ing the  car  in  just  the  same  manner  as 
an  airplane  fuselage  is  and  for  the  same 
reasons.  As  the  illustration  shows,  all 
parts  of  the  mechanism  except  the  wire 
wheels  are  enclosed  and  even  the  dis- 
turbance in  air  flow  that  might  be  pro- 
duced by  the  driver's  head  is  provided 
for  as  it  is  in  the  fastest  scout  planes 
by  using  a  small  sloping  windshield  in 
front  and  a  tapering  aluminum  head- 
piece, well  padded  with  an  air  cushion, 
back  of  the  driver,  so  the  continuity  of 
air  flow  is  not  disturbed  by  eddies  pro- 
duced by  the  projecting  parts  of  the 
driver's  body. 

The  streamline  enclosure  of  the 
chassis  is  not  new,  as  attempts  were 
made  years  ago  to  overcome  the  air  re- 
sistance by  this  means,  so  the  most  in- 
teresting point  and  one  that  is  a  radical 
departure  from  conventional  racing  au- 


Unusual  arrangement  o]  twin'  engines  and  dual  drive  on  record-breaking 

racing  car 


tomobile  design  practice  is  in  the  engine 
installation.  Reports  are  that  the  en- 
gines are  eight  cylinders  each,  the  two 
combined  making  a  sixteen-cylinder 
powerplant.  The  engines  are  placed 
side  by  side  at  the  front  end  of  the 
chassis  as  is  usual  practice.  The  en- 


gines deliver  their  power  to  a  special 
rear  axle  construction,  each  engine  hav- 
ing its  own  clutch  and  driving  through 
flexible  fabric  universal  joints  and  in- 
dependent shafts  to  gearing  in  the  rear 
axle.  Each  propeller  shaft  has  a  brake 
(Continued  on  page  246) 


Record-breaking  twin  engine  racing  automobile  has  carefully  designed  stream-lined  body  to  minimise  air  resistance 
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Metal  Hull  Construction  For  Ship  Models 

A  Tested  Method  of  Building  Model  Ship  Hulls  to  Secure  Strength,  Lightness 
and  Maximum  Interior  Capacity  by  Using  Metal.  Sheet  and  IFire 

By  Chas.  A.  Myers,  Jr.,  U.  S.  N.  R.  F. 


THE  writer,  as  described  in  a  re- 
cent issue  of  Everyday  Engi- 
neering, has  for  a  number  of 
years  been  building  model  ships  and 
in  this  work  improvement  in  the  con- 
struction of  hulls  has  naturally  been  an 
item  to  which  he  has  devoted  a  great 
deal  of  time  and  effort.  As  a  beginner 
he  was  satisfied  with  the  wooden  hulls 
made  by  the  time-honored  method  of 
hollowing  out  a  block  of  wood  which 
had  in  its  outward  form  been  made  to 
correspond  with  the  measurements  ot 
the  ship  itself;  or  perhaps  the  some- 
what more  desirable  "bread  and  butter" 
method.  Wooden  hulls,  however  con- 
structed, represent  a  tremendous  amount 
of  work,  and  when  finished  they  have 
so  many  disadvantages  that  they  hardly 
repay  the  effort  expended  in  the  mak- 
ing. 

Chief  among  these  are  their  tendency 
to  split,  warp  and  rot  and  the  difficulty 
of  properly  securing  machinery  and 
fittings  in  place.  Then,  too,  in  shap- 
ing the  outside  it  is  a  mighty  simple 
thing  to  slice  off  just  a  little  too  much — 
an  error  that  it  is  not  easy  to  correct 
by  any  means — and  to  get  from  the 
solid  block  type  a  hull  that  is  thin- 
walled  enough  to  be  sufficiently  light 
requires  very  careful  handling  of  the 
tools.  If  the  model  ship- 
builder happens  to  be  a  good 
carpenter  or  cabinet-maker, 
these  difficulties  may  not  be 
important,  but  if,  like  the 
writer,  he  is  instead  a  metal- 
worker and  only  an  indif- 
ferent kind  of  a  wood-butch- 
er, he  will  find  himself  very 
much  out  of  his  element. 

The  writer  had  this  situa- 
tion brought  before  him  to 
the  extreme  in  the  case  of  a 
model  of  the  scout  cruiser 
"Birmingham",  which  he 
constructed  a  number  of 
years  ago.  Here  was  a  model 
built  on  the  scale  of  %  inch 
to  the  foot  which  as  calcu- 
lated from  the  plans  would 
have  a  total  displacement 
when  completed  of  approxi- 
mately 10^4  lbs.  Owing  to 
the  fact  that  in  addition  to 
powerful  propelling  machin- 
ery it  was  desired  to  install 
radio  control,  the  weight  of 
the  hull,  which  is  53  inches  long,  could 
not  exceed  2y2  lbs.  (excluding,  of 
course,  the  superstructure)  and  still 
have  the  completed  ship  weigh  within 


the  allotted  displacement.  The  writer 
was  unable  to  accomplish  this  result 
with  wooden  hulls  and  he  built  at  least 
half  a  dozen  metal  hulls  of  different 
forms  of  construction  before  hitting 
upon  one  that  gave  entire  satisfaction. 
Since  building  the  "Birmingham"  (over 
ten  years  ago)  the  same  method  has 
been  used  in  all  subsequent  models 


Views  of  battleship  models  constructed  by  Mr.  Myers 
Have  a  built-up  metal  hull  as  described 


with  uniformly  good  results. 

Two  variations  of  the  method  of 
construction  have  been  evolved  depend- 
ing upon  the  type  of  ship  and  the  shape 


of  the  hull.  Where  the  ship's  bottom 
has  a  modified  "V"  shape  (that  is  a 
pretty  sharp  rise  to  meet  the  turn  of 
the  bilge)  and  the  length  is  fairly  great 
compared  with  the  beam  it  will  be 
found  possible  to  dispense  entirely  with 
athwartship  frames  in  the  completed 
model.  In  this  case  the  cross-sections 
are  reproduced  from  the  plans  to  the 
proper  scale  from  fairly  heavy  sheet 
zinc.  At  certain  distances  beginning 
on  each  side  from  the  keel  as  a  starting 
point  semi-circular  cuts  are  made  in 
the  edge- with  a  fine  round  file.  The 
distances  at  which  these  cuts  should  be 
spaced  is  determined  by  the  width  of 
plating  desired  and  this,  of  course,  is 
decided  by  the  plans.  In  absence  of 
definite  information  on  this  point,  how- 
ever, it  may  be  said  that  plating  wider 
than  Y\  inch  should  not  be  used,  and 
where  the  ship  has  a  sharp  turn  at  the 
bilge  it  may  be  necessary  to  make  the 
plating  considerably  narrower  and  con- 
sequently the  cuts  closer  together. 

The  zinc  cross-sections  being  all 
ready,  a  hole  about  ft  inch  diameter 
should  be  drilled  at  the  center-line  of 
each  cross-section  a  definite  distance, 
say  3  inches,  from  the  keel.  The  cross- 
sections  should  now  be  strung  onto  a 
piece  of  straight  }i  inch  brass  rod,  or 
if  this  is  unprocurable,  l/% 
inch  steel  drill  rod  may  be 
used.  They  should  then  be 
properly  spaced  and  soldered 
in  place,  care  being  taken 
that  they  are  all  in  proper 
vertical  position,  as  otherwise 
the  deck  of  the  ship  would 
be  wavy  instead  of  flat. 

In  the  semi-circular  cuts 
which  have  been  made  in  the 
zinc  cross-sections,  starting  at 
the  keel,  lay  3/32  inch  diam- 
eter hard  drawn  straight 
brass  wire  from  bow  to  stem, 
soldering  it  to  each  zinc 
cross-section.  Cross  wires 
should  now  be  run  from  the 
top  of  one  cross-section  to  the 
bottom  of  the  next  adjoining 
one,  bracing  them  firmly  to- 
gether and  in  this  process  it 
is  well  to  lay  the  whole  set 
of  frames  on  a  bench  to 
which  the  keel-wire  should 
be  firmly  fastened.  A  good 
way  to  do  this  is  to  drive 
short  nails  with  large  flat  heads  into 
the  bench  along  a  perfectly  straight  line 
and  countersink  them  flush  with  the 
top  of  the  bench.    The  keel  wire  may 


which 
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then  be  temporarily  soldered  to  these 
nail  heads  which  will  hold  the  frames 
in  position  until  they  are  properly 
braced  and  trussed  together  and  all  the 
wires  have  been  run  from  stem  to  stern 
on  both  sides  of  the  keel  and  right  up 
to  the  deck  line.  The  reader  will,  of 
course,  understand  that  the  round  file 
used  in  making  the  semi-circular  cuts 
in  the  cross-sections  should  not  be 
larger  in  diameter  than  the  longitudinal 
wires  else  the  latter  will  not  fit  snugly 
in  place  in  the  cuts.  At  the  first 
cross  -  sec- 
tion a  stem 
piece  is 
sol  dered 
perpen- 
dicularly 
to  it  and 
the  wires 
are  run  to 
their  prop- 
er posi- 
tions at 
this  point, 

cut  off,  and  soldered  to  the  stem  and  a 
similar  procedure  followed  at  the  stern, 
the  outline  of  which  should  also  be 
faithfully  reproduced  in  zinc  from  the 
plans.  When  all  the  wires  have  been 
soldered  in  place,  the  keel-wire  may  be 
unsoldered  from  the  nails  in  the  bench 
after  which  the  hull  skeleton  is  ready 
for  the  plating.  If  the  cross-bracing 
has  been  properly  carried  out  the  frame- 
work should  be  so  stiff  that  it  may  be 
supported  at  one  point  amidships  with- 
out either  end  sagging  down;  and  if 
the  reader  will  refer  to  two  of  the  ac- 
companying cuts  he  will  see  the  frame- 
work of  the  "North  Dakota"  with  the 
bow  piece  (which  in  this  case  was 
made  of  heavy  brass  wire  instead  of 
sheet  zinc)  in  position  and  a  few  of 
the  longitudinal  wires  fastened  in  place. 
Another  cut  shows  the  various  frames 
as  viewed  from  dead  ahead.  The 
method  of  cross-bracing  referred  to 
above  is  very  clearly  shown  in  the 
broadside  view. 

The  framework  of  our  model  now 
being  complete,  we  are  ready  to  pro- 
ceed with  the  plating.  In  this  the 
writer  has  developed  two  or  three 
"kinks"  which  may  help  in  making 
the  finished  model  better  able  to  with- 
stand wear  and  tear.  While  ordinarily 
the  plating  would  start  at  the  keel  and 
proceed  on  each  side,  it  is  a  good  plan 
to  make  the  first  strake  (as  the  strips 
of  plating  are  termed)  of  a  V-shape 
so  that  the  keel  itself  will  fit  in  the 
angle  of  the  V  and  the  two  sides  will 
proceed  up  to  and  meet  the  first  of  the 
brass  wires  on  each  side  of  the  keel  to 
the  outside  of  which,  of  course,  they 
will  be  soldered.  This  presents  a  homo- 
geneous sheet  of  metal  to  any  rough 
obstructions  on  which  the  model  may 
be  placed — for  instance,  a  pebbly 
beach;  but  on  the  other  hand  when  the 


plating  starts  on  each  side  of  the  keel 
and  is  soldered  to  it,  a  sharp  stone 
pressing  against  the  bottom  strake  close 
to  the  point  where  it  is  soldered  to  the 
keel  would  have  a  shearing  effect  and 
be  liable  to  break  the  plating  away 
from  the  keel. 

The  material  to  be  used  for  the  hull 
may  be  varied  as  desired,  and  if  cost 
is  of  no  moment,  probably  tinned  cop- 
per or  tinned  brass  will  prove  most 
satisfactory  from  the  standpoint  of  re- 
sistance to  corrosion.    If  the  model  is 


View  of  partially  completed  metal  hull  frame 


The  right  half  shows  the  clinker  method  of 
construction, whereas  the  half  on  the  left  shows 
the  other  system  described  in  this  article: 
A  =  tine  frame  (or  cross-section),  B  = 
longitudinal  wires,  C  =  keel  wire,  D  =  first 
strake  of  plating,  E  =  upper  longitudinal  wire 

not  to  be  placed  in  water  very  often, 
ordinary  "tin"  plate  will  be  found  to 
work  very  well  indeed,  and  consisting, 
as  nearly  everyone  knows,  of  nothing 
more  or  less  mild  steel  which  has  been 
tinned  (to  make  soldering  easier)  it  is 
stronger  and  lighter  than  either  brass 
or  copper  and  is  in  addition  the  very 
material  of  which  large  ships  are  built. 

The  thickness  to  be  used  will  de- 
pend upon  the  size  and  type  of  vessel 
and  the  kind  of  treatment  to  which  it 
will  be  subjected  and  is  therefore  a 
matter  for  the  judgment  of  the  builder 
to  determine.  No  hard  and  fast  rule 
can  be  laid  down  as  there  are  a  num- 
ber of  considerations  according  to  cir- 
cumstances which  should  be  given 
thought.  In  a  general  way,  it  may  be 
said  that  the  thickness  known  in  the 
metal  trade  as  "One  Ckoss"  should  be 
used  on  the  larger  models  (say  from 
24  to  60  lbs.  displacement),  whereas 
a  somewhat  thinner  sheet  should  be 
used  on  smaller  ships.  On  destroyers 
or  scout  cruisers,  where  everything  is 
to  be  sacrificed  for  high  speed,  metal 
almost  as  thin  as  a  sheet  of  paper  and 
known  to  the  trade  as  "taggers  tin" 
may  be  employed. 

Before  cutting  the  metal  strakes,  pat- 


terns should  first  be  cut  in  cardboard 
and  it  is  well  to  call  in  outside  assist- 
ance to  hold  the  cardboard  close  to  the 
wires  while  it  is  being  marked  as  it  is 
desirable  to  make  the  strakes  as  long 
as  possible  and  it  is  absolutely  essential 
that  the  cardboard  conform  exactly  to 
the  curves  of  the  hull. 

In  fastening  the  plating  to  the  longi- 
tudinal wires  two  methods  may  be  used.. 
The  second  strake  (counting  from  the 
keel)  may  be  laid  on  top  of  and  sol- 
dered to  the  first  strake  and  the  third 

strake  on 
top  of  the 
second  and 
and  so  on 
up  the  side 
of  the  boat, 
which  will 
produce  a 
form  of 
construc- 
tion akin 
to  that  in 
a  clinker- 
built  wooden  hull;  or,  a  method  in 
many  ways  preferable  may  be  adopted. 
This  consists  in  soldering  the  first 
strake  in  place,  skipping  the  second 
strake  altogether,  soldering  the  third 
strake  and  then  soldering  the  second 
strake  on  top  of  the  first  and  third  so 
that  it  overlaps  them  both.  Thus  the 
even  numbered  strakes  will  overlap  all 
of  the  odd  numbered  ones.  This  is  the 
method  of  construction  used  in  build- 
ing large  steel  ships  and  it  has  a  num- 
ber of  advantages  over  the  other.  Both 
systems  are  clearly  shown  in  the  ac- 
companying drawing. 

As  indicated  at  the  beginning  of  this 
article  the  zinc  athwartship  frames  may 
be  removed  either  in  whole  or  in  part 
when  the  plating  of  the  model  has  been 
completed  up  to  the  gunwale;  but  as 
previously  stated  they  may  be  removed 
completely  only  in  vessels  having  a 
sharp  rise  of  the  floor  to  the  turn  of 
the  bilge.  On  ships  with  a  fairly  flat 
bottom  (battleships,  for  example)  most 
of  the  frames  should  be  left  in  place 
in  the  finished  model.  In  order  to  in- 
stall boilers,  engines  and  other  parts 
of  the  machinery,  holes  may  be  cut  in 
the  frames,  but  it  is  strongly  recom- 
mended that  at  least  l/2  inch  of  the 
amidships  frames  be  permitted  to  re- 
main attached  to  the  longitudinal  wires 
as  they  add  comparatively  little  weight 
to  the  finished  hull  and  give  a  really 
great  strength  to  it. 

To  cut  out  the  center  of  the  frames 
the  writer  has  employed  the  electric  arc 
method  very  satisfactorily.  One  pole 
of  the  ordinary  house  current  is 
grounded  to  the  hull  and  the  other  pole, 
connected  through  suitable  resistance 
permitting  a  flow  of  5  to  10  amperes 
ends  in  a  steel  pencil.  The  pencil  be- 
ing touched  to  the  zinc  frame  where  it 
is  desired  to  cut  it  away,  the  tremendous 
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heat  of  the  arc  melts  through  the  metal 
almost  instantly,  very  much  after  the 
manner  of  an  oxy-acetylene  cutter;  and 
it  might  be  added  here  that  after  the 
zinc  bow  and  stern  pieces  have  served 
their  purpose  of  giving  contour  to  the 
ends  of  the  ship  they  may  be  entirely 
removed,  as  they  will  then  no  longer 
be  of  service. 

•  The  hull  of  our  ship  being  now  com- 
pleted, it  is  necessary  to  add  the  pro- 
pelling machinery  and  the  deck  and 
superstructure  fittings;  and  an  early 
number  of  Everyday  Engineering 
will  describe  some  of  their  construc- 
tional details. 


Electricity  Combats  Smoke  Nuisance 


STIRRING  PAINT  BY  AIR 

A WRITER  in  a  recent  issue  of 
Factory  calls  attention  to  an  im- 
portant use  of  compressed  air  in  large 
paint  shops.  Nearly  all  large  plants, 
he  says,  have  paint  rooms  of  their 
own.  Here  is  stored  the  paint  supply 
of  the  whole  factory.  Because  of  the 
tendency  of  the  paint  to  settle,  it  must 
be  stirred  up  each  time  any  quantity  is 
withdrawn.  As  a  rule,  the  stirring  of 
paints  by  hand  is  done  to  the  accom- 
paniment of  aching  muscles  and  break- 
ing backs.  One  good-size  factory, 
however,  performs  the  whole  operation 
by  the  turn  of  an  air-cock.  There  hap- 
pens to  be  a  high-pressure  air  supply 
handy  to  the  paint  room.  Paint  is 
kept  in  barrels,  each  containing  a 
double  wooden  paddle.  When  the 
paint  requires  stirring,  a  pneumatic 
reaming  tool  is  slipped  over  the  end 
of  the  paddle  shaft  which  projects 
above  the  barrel  top.  This  shaft  is 
held  in  place  by  two  crossed  pieces 
placed  across  the  barrel  head.  By  us- 
ing the  shaft  in  place  of  a  reamer 
shank,  the  paddle  is  whirled  rapidly 
and  the  paint  mixed  in  a  surprisingly 
short  time.  After  one  barrel  of  paint 
is  mixed  thoroughly  the  reaming  tool 
is  slipped  over  the  paddle  shaft  in 
the  next  barrel.  Thus  the  whole  job 
is  done  quickly  and  with  little  labor. 


CONCERNING  TRUCK  LOADS 

IOAD  distribution  is  of  the  highest 
importance.  The  motor  truck  is  de- 
signed to  carry  a  certain  proportion  of 
its  load  on  the  front  axle  and  the  re- 
mainder on  the  rear  axle.  If  the  body 
is  not  chosen  properly  for  the  sort  of 
load  to  be  carried,  it  will  result  in  the 
load  being  concentrated  at  the  wrong 
point.  This  gives  the  same  effect  as 
overloading,  because  if  too  much  of  the 
load  is  placed  on  the  rear  axle,  it  will 
not  make  any  difference  if  the  total  load 
is  under  the  normal  capacity  of  the 
motor  truck.  The  fact  that  bodies  must 
be  chosen  not  only  to  carry  the  load 
conveniently,  but  also  to  concentrate  the 
load  at  the  proper  point,  leads  to  some 
unusual  constructions  to  meet  unusual 
operative  conditions. 


THE  abatement  of  the  "smoke 
nuisance,"  whether  from  indus- 
trial plants  in  large  cities  or 
smelters  and  similar  industries  in  more 
or  less  isolated  districts,  is  a  problem 
that  is  almost  as  old  as  the  industries 
themselves,  yet,  like  many  other  prob- 
lems, it  is  being  solved  electrically. 
The  time  may  indeed  come  when  Pitts- 
burgh will  be  as  clear  as  Washington, 
D.  C. 

The  Cottrell  electrical  precipitation 
of  noxious  fumes,  objectionable  smoke, 
etc.,  is  a  process  which,  stripped  of  its 
engineering  technicalities,  holds  no 
small  degree  of  interest  for  the  general 
reader.  The  basic  theory  of  operation 
of  this  electrical  process  is  simply  that 
any  insulated  body  coming  between  an 
electrically  charged  point  and  an  op- 
posite charged  plate  receives  the  same 
electrical  charge  as  the  point,  and  since 
like  charges  repel,  the  body  is  thrown  to 
the  plate.  This  is  also  true  of  the  par- 
ticles of  invisible  gases,  as  is  proved  by 
the  old  physical  experiment  of  blowing 
out  a  candle  flame  by  putting  it  between 


are  attracted  to  each  other,  forming 
masses  which  are  heavy  enough  to  fall 
by  gravity  to  the  hoppers  underneath. 
The  pipes  are  relieved  of  their  load  by 
being  periodically  beaten  with  ham- 
mers, either  electrically  or  by  the  hand. 

This  process  will  not  precipitate  pure 
gases,  but  many  chemicals  are  in  a 
gaseous  state  at  high  temperatures  are 
either  liquids  or  solids  when  sufficiently 
cooled.  They  can  then  be  removed  by 
the  Cottrell  process,  as  is  actually  done 
with  arsenic  in  a  Western  smelter, 
whereby  large  amounts  of  this  valuable 
element  are  recovered  in  a  high  state 
of  purity.  A  large  cement  plant  recov- 
ers many  tons  of  potash  dust  per  day 
which  was  hitherto  pure  loss  but  which 
now  can  be  sold  for  fertilizer  at  almost 
as  good  a  price  as  the  cement  itself. 

In  fact  this  process  is  applicable  to 
all  sorts  of  industries,  such  as  smelters, 
blast-furnaces,  chemical  pants,  and  is 
used  for  the  removal  of  the  objection- 
able features  from  the  smoke  of  incom- 
pletely burned  oil  and  coal.  Before  its 
development  many  smelters  in  the  West 


The  view  at  left  shows  dust  coming  from  a  cement  plant  and  how  it  was  prevented  by 
Cottrell  process  is  made  clear  in  the  other  picture 


a  charged  needle  and  a  smooth,  charged 
plate.  In  its  simplest  form  the  Cottrell 
apparatus  consists  of  a  metal  pipe  or 
flu  through  which  the  gas  to  be  cleaned 
passes;  connected  to  one  side  of  a  high- 
voltage  direct-current  circuit,  and  a 
wire  along  the  axis  of  the  pipe,  which 
is  connected  to  the  other  side  of  the 
same  circuit. 

Since  it  is  not  practical  to  generate 
diret  current  at  the  high  voltages — be- 
tween 100,000  and  25,000  volts — de- 
manded by  this  process,  the  electricity 
is  generated  as  alternating  current  and 
rectified  into  direct  before  reaching  the 
flue. 

What  happens  is  simply  that  the 
small  particles  of  fume  and  smoke 
which  are  held  in  suspension  by  the  gas 
passing  through  the  flue  receives  the 
same  charge  as  the  wire  and  are  either 
attracted  to  the  pipe  and  held  there  or 


were  forced  to  shut  down  by  the  Gov- 
ernment because  their  fumes  were  de- 
stroying the  vegetation  for  some  dis- 
tance around  them.  This  Cottrell  proc- 
ess has  proved  valuable,  not  only  in 
abating  smoke  nuisances  but  in  recov- 
ering valuable  materials  that  have 
hitherto  gone  up  in  smoke  and  been 
completely  wasted. 

The  pictures  illustrate  the  electrical 
equipment  built  by  the  General  Electric 
Company  to  meet  the  requirements  of 
this  process  and  also  how  the  electric 
current  eliminates  the  dust  normally 
coming  from  a  cement  plant. 


It  is  said  that  in  Canada  50,000  ounces 
of  platinum  are  lost  annually  by  faulty 
placer  mining.  This  does  not  say  how  much 
is  left  undisturbed  in  the  ground.  It  is 
thought  that  Canada  may  become  one  of  the 
world's  greatest  producers  of  this  metal,  now 
so  scarce  owing  to  the  condition  of  Russia. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  Jane 


221 


A  NEW  THERMOSTATIC  METAL 

ANEW,  built  up  metal  strip  that 
bends  when  it  is  heated  has  just 
appeared.  It  is  called  thermostatic 
metal,  and  is  a  British  invention.  It  is 
prepared  by  permanently  uniting, 
throughout  their  length,  strips  of  the 
two  metals  having  widely  different  co- 
efficients of  expansion  with  heat,  so 
that  under  a  change  of  temperature  the 
combined  strip  bends  one  way  or  the 
other.  The  reaction  is  stated  to  be  al- 
ways the  same,  in  a  strip  of  given 
length  and  thickness,  for  a  given  tem- 
perature change  and  thus  to  provide  a 
reliable  basis  for  temperature  indica- 
tion, control,  or  compensation  in  oven 
thermometers,  electric  heaters,  ice  ma- 
chines, and  other  apparatus,  including 
scientific  instruments  of  high  precision. 
The  component  metals  will  not  corrode 
under  ordinary  conditions,  and  they 
may  be  used  in  any  reasonable  situa- 
tion, without  fear  of  deterioration  or 
change  in  their  operating  characteris- 
tics. They  will  not  separate,  no  mat- 
ter how  much  the  strip  is  bent,  twisted 
or  hammered,  and  even  with  heating  the 
bond  between  them  will  not  be  broken 
down  at  a  temperature  below  the  melt- 
ing point  of  the  softer  of  the  two.  They 
can  be  formed  into  any  desired  shape 
and  annealed  after  formation,  and  they 
can  be  safely  employed  at  any  tempera- 
ture below  500  degrees  Fahrenheit. 


SOLDERING  OF  ALUMINUM 
BRONZE 

TO  solder  aluminum  bronze  with 
ordinary  soft  solder,  thoroughly 
cleanse  from  dirt  and  grease  the  parts  to 
be  joined.  Then  put  the'  parts  to  be  sol- 
dered in  a  strong  solution  of  sulphate  of 
copper  and  place  in  the  bath  a  rod  of 
soft  iron  touching  the  parts  to  be  joined. 
After  a  while  a  copper-like  surface  will 
be  seen  on  the  metal.  Remove  from 
bath,  rinse  clean  and  brighten  the  sur- 
face. These  surfaces  can  then  be  tinned 
by  using  a  fluid  consisting  of  zinc  dis- 
solved in  hydrochloric  acid  in  the  or- 
dinary way  with  common  soft  solder. 


HEAT  TREATING  HIGH-SPEED 
STEEL  . 

IF  it  is  desired  to  treat  tungsten  or 
high-speed  steel,  the  proper  method 
is  to  pre-heat  the  tool  to  a  bright  red 
(1500  Fahr.),  then  bring  to  a  white 
heat  quickly  (1975  -  2100  Fahr.), 
quenching  in  oil  until  cold;  next  re- 
place in  the  fire  and  bring  up  to  a  very 
dull  red  (900  Fahr.)  and  allow  tool  to 
cool  off  in  the  open  air.  This  makes  a 
very  hard,  tough  tool  with  unexcelled 
cutting  qualities,  and  while  the  better 
grades  of  high-speed  steel  cost  from  five 
to  ten  times  more  than  carbon  steel  it  is 
more  economical  for  some  classes  of 
work,  as  a  properly  treated  tool  made  of 
it  will  hold  an  edge  when  smoking  hot 
and  is  capable  of  doing  a  tremendous 
amount  of  work.   -  ■ 


CALCULATING  AIR  RESIS- 
TANCE OF  TRAINS 

IN  a  recent  isue  of  the  Engineer,  Lon- 
don, Mr.  C.  F.  Dendy  Marshall  dis- 
cusses the  subject  at  some  length,  and 
states  that,  thanks  to  the  work  which 
has  been  done  in  connection  with  aero- 
nautics, it  is  now  possible  to  take  the 
matter  up  and  study  it  on  a  scientific 
basis,  with  a  promise  of  substantial  im- 
provement. 

The  importance  of  the  front  wind 
pressure  on  the  engine  is  not  fully  ap- 
preciated. The  horsepower  required  to 
overcome  it  increases  with  the  cube,  not 
merely  of  the  speed  of  the  train,  but 
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SPEED  IN  MILES  PER  HOUR 

with  that  of  what  is  called  the  "created 
wind,"  which  in  the  case  of  an  express 
train  may  easily  exceed  eighty  miles  per 
hour. 

It  may  now  be  taken  as  established 
that,  for  speeds  within  and  even  far 
beyond  the  range  of  railway  speeds,  the 
resistance  of  the  air  to  a  surface  moving 
normally  to  itself  is  represented  by  the 
expression  KAV2,  where  A  is  the  area 
exposed,  V  the  speed  and  K  a  constant. 
If  A  is  measured  in  square  feet,  and  V 
in  miles  per  hour,  K  =  .0033. 

The  constant  .0033  applies  to  the 
total  resistance  and  includes  the  now 
well-recognized  suction  on  the  back  of 
a  moving  body.  For  plane  surfaces  nor- 
mal to  the  wind  M.  Eiffel  found  in  his 
famous  experiments  that  the  suction  ac- 
counted for  one-third  of  the  total.  The 
frontal  pressure  alone  may,  therefore, 
be  taken  as  .0022AVS,  and  the  horse- 
power required  for  every  square  foot  of 
exposed  surface  is 

.0022V3  6 

 ,  or  roundly  V3. 

375  10" 

The  value  of  this  expression  at  60 
miles  per  hour  is  approximately  one  and 
one-fourth  horsepower,  and  at  80  miles 
per  hour  three  horsepower. 

If  we  know  the  "all  out"  speed  in  a 
carrrr,  say  70  miles  per  hour,  numerical 


limits  can  be  assigned  between  which 
the  speeds  will  lie  for  any  ratio  of  train 
to  wind  speed.  These  limits  are  shown, 
in  the  diagram. 

It  will  be  readily  understood  without 
entering  into  calculation  that  the  speed 
of  the  created  wind  creeps  up  as  the 
strength  of  the  natural  wind  increases, 
and  that  80  miles  per  hour  is  quite  a 
moderate  figure  to  take  for  it,  while  the 
diagram  shows  how  sharply  the  demand 
for  power  runs  up  with  any  increase  of 
speed  in  that  neighborhood. 

We  now  know  fairly  well  what  should 
be  the  best  shape  for  a  body  which  is  to 
be  driven  through  the  air  at  speeds  of 
the  order  under  consideration.  The 
front  should  be  quite  "bluff,"  a  sharply 
conical  or  wedge-shaped  form  not  being 
at  all  the  ideal  to  be  aimed  at.  What  is 
required  is  to  eliminate  every  square 
inch  of  transverse  flat  surface  that  can 
possibly  be  dispensed  with,  smoothing 
off  projections  and  putting  in  gentle 
curves  parallel  to  the  natural  flow  of  the 
air. 


RESISTANCE  OF  STRUCTURAL 
STEEL  TO  FIRE 

SOME  interesting  figures  relating  to 
the  behavior  of  structural  steel  at 
the  high  temperature  of  ordinary  fires 
have  been  given  by  the  United  States 
Bureau  of  Standards.  Naturally,  the 
strength  of  steel  at  high  temperatures 
has  a  very  important  bearing  upon  the 
stability  of  a  structure  which  may  be 
subjected  to  fire.  Without  any  protec- 
tive covering,  steel  columns  fail  after 
only  ten  or  fifteen  minutes  of  exposure 
to  temperatures  such  as  are  reached  in 
ordinary  fires.  Resistance  can  be  greatly 
increased  by  the  use  of  coverings  of 
brick,  concrete,  plaster,  tile,  etc.,  to  such 
an  extent  that  columns  so  protected  are 
unaffected  after  several  hours'  exposure 
to  intense  heat. 

Tests  have  been  made  to  determine 
the  compression  strength  of  specimens 
of  structural  steel  when  heated  in  an 
electric  furnace  to  temperatures  corre- 
sponding to  dull-red  heat  (1100  degrees 
Fahrenheit)  and  loaded  up  to  20,000 
pounds  per  square  inch.  It  was  found 
that  structural  steel  loaded  to  10,000 
pounds  per  square  inch  fails  at  about 
1075  degrees  Fahrenheit,  and  under  a 
load  of  20,000  pounds  per  square  inch 
failure  occurs  at  about  925  degrees 
Fahrenheit.  For  practical  considera- 
tion, however,  the  limit  of  utility  may 
be  regarded  as  reached  at  temperatures 
of  about  130  degrees  below  those  given 
above. 


During  the  war,  the  number  of  carbon 
filament  lamps  made  in  the  United  States 
rapidly  decreased  until  in  1918  only  12  mil- 
lions were  sold.  They  are  very  much  less 
efficient  than  tungsten  filament  lamps  and 
it  is  calculated  that  24  .millions  of  them 
would  use  a  million  tons  more  of  coal  per 
annum  than  would  be  required  for  the  same 
number  of "  tungsten "  lamps. 
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Milling,  Cutter  in  Lathe  Live  Center 

A  N OTHER  way  to  perform  milling 
l\  operations  is  to  hold  the  cutters 
J.  \~  in  the  live  center  of  the  lathe 
and  the  work  in  the  attachment  itself. 
Fig.  20  shows  a  flat  steel  plate  bolted 
to  a  one-inch  solid  arbor  which  slips 
into  the  vetrical  slide  in  place  of  the 
grinding  or  milling  spindle  sleeves  and 
is  clamped  there.  The  work  is  bolted 
to  this  plate  or  held  in  one  or  a  pair  of 
the  toolmakers'  clamps  screwed  to  it. 
Some  kinds  of  work  could  be  best  held 
on  an  angle  plate  bolted  to  this  arbor 
in  place  of  the  flat  plate.  The  other 
end  of  the  arbor  is  turned  down  and 
threaded  the  same  as  the  lathe  spindle, 
which  allows  of  work  being  held  in  the 
lathe  chuck  screwed  to  the  arbor,  or  to 
the  lathe  face  plate.  By  the  use  of 
these  various  attachments,  work  of  al- 
most any  shape  may  be  operated  upon; 
the  feed  can  be  by  hand  or  power, 
longitudinal  or  crossfeed,  and  if  the 
lathe  is  provided  with  a  compound  rest 
a  still  further  variety  of  manipulation 
is  possible.  Fishtail  cutters  for  slotting 
or  keyways,  end  mills  and  side  mills 
and  angular  cutters  are  used  in  the 
lathe  chuck  or  the  vertical  slide  spindle 
and  ordinary  twist  and  other  drills  are 
frequently  brought  into  service  for  spe- 
cial off-center  drilling  operations. 

Shaping 

Still  another  use  for  the  lathe  attach- 
ment is  for  light  shaping,  the  tool  being 
mounted  in  a  miniature  swing  frame 
on  the  end  of  an  arbor  or  "ram"  which 
fits  into  the  horizontal  hole  in  the  ver- 
tical slide.  Fig.  21  illustrates  the  gen- 
eral arrangement,  though  no  dimensions 
are  given,  for  the  builder  would  be  able 
to  build  a  tool  box  to  suit  his  own  ideas 
without  any  difficulty. 

The  box  is  made  either  of  cast  iron 
or  sawed  from  a  block  of  steel  and  the 
groove  may  be  milled  or  ground  to 
shape  by  some  of  the  devices  described 
above.  A  rectangular  block  is  pivoted 
to  the  box  and  should  swing  out  and 
back  easily,  but  without  shake  or  lost 
motion,  either  at  the  pivot  pin  or  be- 
tween swing  frame  and  sides  of  tool 
box.  A  half-inch  hole  is  drilled  in  the 
lower  end  of  the  block  and  counter- 
bored  underneath  for  the  tool  post. 
This  is  made  like  the  lathe  tool  post, 
only  much  smaller  and  provided  with 
a  quarter-inch  slot  for  the  shaper  tool, 
made  of  a  piece  of  quarter-inch  drill 
rod  with  the  lower  end  forged  and  filed 
to  shape  and  then  hardened.  Square 
tool  steel  could  also  be  used  or  an  old 
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square  file  broken  up  and  sharpened. 
The  tool  box  is  either  set  screwed  or 
pinned  to  the  ram  with  a  taper  pin; 
the  ram  being  cylindrical,  allows  of  the 
tool  being  set  at  any  angle.  No  attempt 
was  made  to  give  a  feed  to  the  swing 
frame  itself,  as  in  the  case  of  large 
shapers;  this  might  be  practicable,  but 
the  regular  vertical  slide  feed  answers 
the  purpose  well  enough. 

The  size,  shape  and  character  of  the 
work  determines  its  mounting — whether 
between  centers,  on  the  face  plate  or 
lathe  chuck,  on  the  little  table  shown 
in  Fig.  18  or  clamped  to  an  angle  plate 
on  the  lathe  bed  or  directlv  to  the  bed 


Ordinarily  the  lathe  carriage  is  run 
back  and  forth  by  means  of  the  longi- 
tudinal feed  handle  and  rack,  and  while 
power  feed  might  be  used  in  some  cases, 
the  character  of  work  suitable  for  such 
a  small  device  makes  hand  feed  the 
most  practicable.  By  lengthening  out 
the  ram  and  clamping  the  work  to  a 
small  table  of  some  kind  resting  on  the 
lathe  ways,  the  transverse  feed  would 
be  only  limited  by  the  width  of  the 
cross  slide  and  the  length  of  stroke  by 
the  length  of  the  ram  (within  limits) 
and  length  of  the  work. 

The  builder  will  soon  discover  a  great 
variety  of  operations  which  can  be  car- 
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Fig.  2.  Plan  view  showing  motor  drive 


itself.  If  on  the  table  between  centers 
the  width  that  can  be  machined  de- 
pends upon  the  width  of  the  work  or 
upon  the  amount  the  ram  overhangs  the 
table  when  parallel  to  it.  With  a  very 
short  stroke  it  might  be  possible  to  face 
the  ram  around  at  right  angles  to  the 
lathe  bed  and  use  the  cross  feed  screw. 


ried  out  to  advantage  by  means  of  the 
various  devices  which  have  been  de- 
scribed. 

Indexing 

One  more  application  of  this  device 
remains  to  be  described — its  use  as  an 
index  head.  Fig.  22  suggests  a  layout 
of  an  attachment  of  this  character, 
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though  the  actual  dimensions  would  de- 
pend upon  the  size  of  gear  used.  As 
an  example  of  its  use,  it  might  be  re- 
quired to  mill  a  square  or  hexagonal 
head  on  the  end  of  a  bolt  or  screw. 
The  bolt  would  be  held  in  a  chuck  on 
the  end  of  the  index  head  arbor  while 
the  milling  cutter  would  be  rotated  in 
the  live  center  of  the  lathe  and  each 
time  a  flat  was  milled  off  the  index 
gear  would  be  turned  the  required 
amount  to  present  the  next  surface  to 
be  faced. 

As  an  accurate  index  plate  is  diffi- 
cult for  an  amateur  to  construct,  a  gear 
is  used  for  this  purpose,  preferably  a 
new  gear  the  teeth  of  which  would  be 
in  good  condition.  If  not  badly  worn, 
one  of  the  change  gears  of  the  lathe 
could  be  used.  One  of  48  teeth  would 
be  best  for  general  purposes ;  sometimes 
one  of  36  teeth  might  be  better.  The 
pitch  should  be  such  that  the  diameter 
of  the  gear  would  be  small  enough  to 
swing  close  up  to  the  face  of  the  vertical 
slide — about  three  inch  P.D.  would  be 
right.  The  drawing  shows  the  index 
fixture  bolted  to  the  vertical  slide,  a 
boss  having  been  provided  on  the  cast- 
ing for  the  purpose.  This  is  shown  in 
Fig.  3,  though  the  bolt  holes  are  not. 
The  fixture  must  be  high  enough  to 
allow  clearance  for  the  48  gear,  but  it 
would  be  a  good  idea  to  allow  the  stop 
spindle  enough  up  and  down  motion  to 
adapt  it  to  the  36  gear  also.  . 

A  one-inch  steel  spindle  is  turned  up 
to  make  a  push  fit  into  the  vertical 
slide;  one  end  is  threaded  to  take  a 
lathe  or  other  chuck  which  holds  the 
work  to  be  milled;  the  other  end  is 
turned  down  so  that  the  gear  will  make 
a  push  fit  over  it,  the  gear  being  held 
by  a  locknut  as  well  as  a  small  key. 
The  remaining  portion  of  the  spindle  is 
turned  down  to  about  three-eighths  in 
diameter  and  threaded.  When  in  posi- 
tion the  gear  is  prevented  from  turning 
by  a  vertical  stop  on  the  end  of  a  spin- 
dle which  slides  in  a  reamed  hole  in  the 
fixture  casting  and  is  clamped  by  a 
thumb  screw  which  closes  the  split 
clamp  lug.  No  play  whatever  should 
be  permitted  in  the  stop  spindle,  as  this 
would  spoil  the  accuracy  of  the  device. 
This  spindle  has  a  small  keyway  cut 
in  it,  being  milled  or  shaped  by  one  of 
the  methods  described  above,  to  pre- 
vent its  turning.  The  end  of  the  spin- 
del,  or  the  stop,  is  filed  to  an  included 
angle  of  29  degrees,  to  fit  between  the 
gear  teeth. 

As  it  is  a  nuisance  to  count  the  num- 
ber of  teeth  every  time  the  gear  is 
turned,  a  pair  of  spacing  fingers  are 
shown.  These  are  cut  out  of  one- 
thirty-second  iron  or  brass  sheet  and 
the  fingers  bent  over  at  right  angles 
to  cover  the  face  of  the  gear.  The  in- 
side finger  disc  carries  a  clip  and  thumb 
screw;  the  clip  extends  over  the  edge 
of  the  outer  finger  disc  and  the  thumb 
screw  clamps  them  both  together,  yet 


allows  the  two  to  turn  on  the  spindle, 
to  which  they  are  clamped  when  desired 
by  a  thumb  nut  on  the  threaded  end. 

In  use,  the  fingers  are  so  spaced 
around  the  gear  that  their  outer  edges 
cover  the  required  number  of  teeth  and 
one  finger  bears  against  the  stop;  then 
the  end  thumb  nut  is  tightened.  After 
the  cut  has  been  made,  the  vertical  slide 
spindle  clamp  nuts  are  loosened  enough 
to  allow  the  gear  and  the  fingers 
clamped  to  it  to  be  turned;  the  second 
finger  will  then  bear  against  the  stop. 
The  index  spindle  is  then  clamped,  as 
well  as  the  stop  spindle.  Then  the  end 
nut  is  loosened  and  the  fingers,  still 
clamped  together,  turned  all  the  way 
around  until  the  first  one  again  bears 
against  the  stop.  Then  the  end  nut  is 
tightened,  another  milling  cut  is  made 
and  the  process  repeated  until  the  op- 
eration is  complete. 

When  not  in  use,  the  entire  index 
fixture  may  be  removed  by  taking  out 
the  two  bolts  and  withdrawing  the 
spindle. 

In  concluding,  the  builder  is  cau- 
tioned to  see  that  the  column  of  the 
lathe  attachment  stands  perfectly  ver- 
tical when  clamped  to  the  tool  side  of 
the  lathe;  otherwise  it  may  not  give 
accurate  results  when  in  use.  This  de- 
pends upon  the  face  of  the  tool  slide 
being  square  and  parallel  with  the  lathe 
bed,  assuming  that  the  base  of  the  col- 
umn has  been  squared  off  accurately. 
If  the  slide  is  found  to  be  out  of 
true,  a  cutter  could  be  rigged  up  in  a 
sort  of  boring  bar  between  centers  and 
extending  down  to  the  tool  slide.  Then 
by  running  the  carriage  back  and  forth 
and  moving  the  slide  at  the  same  time 
by  the  cross  feed,  the  tool  will  act  as  a 
planer  cutter  and  will  face  up  the  tool 
slide  by  taking  a  light  cut  across  it. 
All  play  between  the  carriage,  cross 
slide  and  ways  must  be  taken  up  before 
beginning  this  work  and  also  while  the 
attachment  is  in  use  after  completion. 


HOMEMADE  CANNED  HEAT 

WHILE  up  in  the  North  Wiscon- 
sin woods  last  summer  the  wife 
of  one  of  the  resorters  became  ill  and 
often  during  the  night  required  some 
hot  water.  Since  the  small  electric 
lighting  plant  was  shut  down  every 
night  after  eleven  o'clock  and  no  other 
source  of  heat  was  available,  the  man 
set  about  to  provide  some  means  for 
heating  the  small  quantities  of  hot 
water  required.  He  managed  to  pur- 
chase some  wax  at  a  nearby  general 
store,  and  this  with  some  newspaper 
solved  the  problem.  The  newspaper 
was  folded  into  strips  about  one  inch 
wide  with  several  thicknesses.  The 
wax  was  melted  and  the  paper  rolled 
into  coils,  which  were  then  dipped  into 
the  wax.  The  wax  with  the  paper  im- 
bedded in  it,  all  contained  in  the  tops 
of  tin  baking  powder  cans,  were  stored 


away  and  used  in  the  same  manner  as 
alcohol  burners.  They  were  very  suc- 
cessful in  operation  and  gave  their  in7 
ventor  a  feeling  of  satisfaction,  par- 
ticularly so  since  in  everyday  city  life 
he  was  a  prominent  attorney  and  had 
little  time  to  put  on  handicraft  work  — 
Geo.  J.  KntKGASSER. 

SAWING  SHEET  METAL 

WHEN  sheet  metal  or  brass  is  to 
be  cut  with  a  hacksaw,  clamping 
the  material  between  two  wooden  blocks 
in  a  vise  will  greatly  facilitate  the 
process.  Without  this  support,  the  thin 
metal  may  bend  and  buckle,  the  saw 
blades  frequently  breaking  or  stripping 
their  teeth.    Thin  sheet  metal  tubes 


can  be  cut  in  the  same  manner.  A  plug 
or  rod  of  wood  is  forced  in  the  tube  and 
clamped  in  the  jaws  of  a  vise,  the  saw 
will  cut  right  through  the  tube  without 
the  saw  teeth  catching,  even  if  regular 
saw  blades  are  used  instead  of  the  fine 
tooth  saws  generally  used  for  tubing. 
The  metal  to  be  cut  should  be  clamped 
in  the  vise  so  it  will  be  rigidly  sup- 
ported and  the  hacksaw  should  just 
clear  the  vise  jaws. 


WHITEWASH  FOR  INTERIORS 

NOTHING  brightens  up  the  interior 
of  a  dingy  garage  like  a  good  coat 
of  whitewash.  Poorly  prepared  white- 
wash flakes  off  soon  after  being  ap- 
plied. The  United  States  government 
standard  receipt  is  probably  the  best 
there  is.  Slake  one-half  bushel  of  un- 
slacked  lime  in  boiling  water,  keeping 
the  lime  covered  during  the  process. 
Strain  and  add  a  peck  of  salt  dissolved 
in  warm  water.  Add  also  three  pounds 
of  ground  rice  boiled  to  a  thin  paste 
and  ]/z  pound  of  Spanish  whiting.  Dis- 
solve one  pound  of  clear  glue  in  water 
and  add.  Mix  whole  thoroughly  and 
let  stand  for  several  days.  When  ready 
to  apply,  heat  thoroughly  and  apply 
as  hot  as  possible. 
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LANCHESTER  VIBRATION 
DAMPER 
¥T7ITH  a  six-throw  crank-shaft, 
V V  whether  there  be  six  pistons  or 
twelve,  one  of  the  commonest  forms  of 
vibration  is  that  produced  by  the  twist- 
ing of  the  shaft  at  certain  speeds.  The 
shaft  has  a  natural  period  of  vibration 
if  deflected  torsionally,  and  when  the 
sequence  of  explosions  coincides  with 
the  natural  vibration  period  the  pendu- 
lum effect  causes  the  violence  of  the 
vibration  to  be  increased.  The  vibra- 
tion which  is  perceptible  to  the  pas- 
sengers in  the  car  is  due  to  the  front 


Sectional  view  showing  construction  oj  Lan- 
ckester  vibration  damper 


crank  throw  twisting  with  each  ex- 
plosion, and  then  the  spring  of  the 
crank  jerking  the  piston  back  as  soon 
as  the  power  stroke  is  over.  Elasticity 
of  the  steel  causes  oscillations  to  take 
place,  so  the  crank  flies  back  too  far, 
springs  forward  again  and  so  vibrates 
many  times  before  returning  to  its 
proper  position,  by  which  time  the  suc- 
ceeding explosion  again  displaces  it. 
The  oscillation  of  the  piston  disturbs 
the  center  of  gravity  of  the  whole  piston 
mass  much  more  than  the  first  deflec- 
tion does,  and  the  object  of  the  Lan- 
chester  damper  is  to  resist  the  return 
spring  of  the  crank  so  that  the  twist 
caused  by  the  explosion  is  made  "dead 
beat" 

The  original  design  of  F.  W.  Lan- 
chester,  a  leading  British  atomobile  en- 
trineer,  was  to  mount  on  the  front  end 


of  the  crankshaft  a  little  fly-wheel  and 
disk  clutch,  as  shown  in  accompanying 
illustration.  The  inner  member  of  the 
clutch  was  secured  to  the  shaft  and  the 
fly-wheel  rim  rode  loose.  Thus  when 
the  crank  twisted  forward  the  inertia 
of  the  fly-wheel  rim  caused  it  to  try  to 
maintain  a  steady  speed  and  the 
clutch  slipped  a  little,  and  when  the 
crank  tried  to  twist  back  at  the  end  of 
the  power  stroke  the  fly-wheel  rim  again 
resisted  the  tendency  to  oscillate.  The 
sum  total  of  effect  is  that  the  energy  of 
the  twisting  crank  is  absorbed  by  fric- 
tion between  the  clutch  surfaces  and  the 
rapid  oscillations  are  prevented.  Some- 
thing depends  upon  the  strength  of  the 
clutch  spring  in  the  damper,  as  the 
little  fly-wheel  rim  must  be  sufficiently 
loose  to  be  able  to  act  as  described,  but 
not  so  loose  that  the  friction  will  be 
too  small  to  absorb  the  energy  of  tor- 
sion. The  adjustment  is  not  delicate 
and  once  the  proper  strength  for  the 
clutch  spring  has  been  found  the 
damper  can  be  made  on  a  production 
basis  and  fitted  complete  without  any 
further  attention.  When  first  tried  out 
the  effect  of  the  damper  was  amazing, 
turning  a  six-cylinder  motor  with  a 
weak .  shaft  and  two  bad  vibration 
periods  into  a  smooth-running  and 
practically  vibration! ess  one. 


DRIVING  AWAY  FROM  CURBS 

IT  is  quite  often  the  case  that  a  car 
is  parked  so  close  to  a  curbing  that 
it  cannot  be  driven  away.  When  this 
occurs  place  the  jack  under  the  center 
of  the  front  axle,  raise  the  car  a  few 
inches  and  then  push  the  car  off  the 
jack  sideways,  away  from  the  curb. 
This  will  give  room  to  turn  the  wheels 
out  enough  to  drive  away. 

FITTING  ROLLER  BEARINGS 

IN  replacing  roller  bearings  on  a 
front  wheel  spindle  on  which  it  is 
a  tight  fit,  many  owners  slip  the  bear- 
ing on  to  the  taper  end  of  the  spindle 
and  then  put  on  the  wheel,  using  it  as  a 
hammer  to  drive  the  bearing  home. 
This  is  a  poor  method,  as  the  bearing 
is  likely  to  be  injured.  The  hardened 
shoulder  of  the  inner  race,  which  re- 
ceives the  brunt  of  the  blows,  is  espe- 
cially liable  to  be  broken. 

For  furnaces  where  a  traveling  chain  brake 
is  used  in  automatic  stoking,  a  registering 
apparatus  has  been  devised  based  on  the 
rate  of  speed  of  the  grate  and  the  area  of 
the  hopper  opening.  From  its  registration 
the  coal  consumption  has  been  found  within 
a  limit  of  accuracy  of  5%. 
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REMOVING  MOTOR  TRUCK 
WHEELS 

A SIMPLE  device  for  removing  mo- 
tor truck  wheels  of  the  dual  type 
and  especially  serviceable  where  one 
man  has  to  do  the  work,  is  made  from  a 
two-inch  plank,  cut  to  the  desired 
length  and  width.    Jack  up  the  wheel 


Removing  heavy  motor  truck  wheels 


several  inches  from  the  floor,  lay  four 
rollers,  made  from  either  iron  pipe  or 
old  shafting,  on  the  floor  beneath  the 
wheel,  place  the  plank  on  top  of  them 
and  chock  the  wheel  at  each  side. 
After  the  wheel  has  been  loosened  on 
its  axle  it  can  be  easily  adjusted  on  the 
movable  platform  for  further  work. — 
Automobile  Journal. 


LOCATING  UNUSUAL  NOISES 
IN  ENGINE 

AS  an  aid  to  locating  the  cause  of 
.  unusual  noises  in  automobile  en- 
gines, it  is  recommended  that  the  en- 
gine be  throttled  down  and  the  fre- 
quency of  the  occurrence  of  the  noise 
determined.  Generally  speaking  com- 
mon engine  noises  occur  at  either  cam- 
shaft or  crankshaft  speed.  By  noting 
when  the  knock  occurs  with  reference 
to  the  rotation  of  one  or  the  other  of 
these  shafts,  it  may  be  more  easily 
classified.  In  every  case  main  bear- 
ings produce  knocks  at  crankshaft 
speed,  as  do  also  crankpin  and  wrist- 
pin  defects.  Knocks  at  camshaft  speed, 
which  is  half  that  of  the  crankshaft, 
are  usually  due  to  a  loose  bearing  or  to 
end  play  of  the  shaft.  If  an  attempt  is 
made  to  classify  these  sounds  before 
proceeding  further  in  the  diagnosis, 
much  time  and  effort  can  be  saved. 


The  annual  expense'  of  repairs  for  two 
pumps  in  use  at  Bridge  wit  er,  England,  built 
by  the  Watt  works  in  1877,  nearly  fifty  years 
ago,  have  been  reported.  For  one  year  they 
amounted  to  a  little  over  $20.  Some  years 
later  the  repairs  run  up  to  $75 — a  remark- 
able proof  of  good  engineering  practice. 
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RUNNING  BOARD  ACCESSORIES 

TTTHEN  the  interior  of  a  closed  car 
VV  is  fitted  up  with  delicate  trim- 
mings and  carpets  like  a  lady's  boudoir, 
and  many  cars  are  of  this  nature,  it  is 
an  advantage  to  keep  dust  and  mud  off 
the  floor,  yet  anyone  stepping  into  the 
car  from  the  street  cannot  help  carrying 
in  a  little  dirt  on  the  shoes,  no  matter 
how  careful  they  are.  To  avoid  this, 
an  idea  which  originated  in  Paris  and 
ought  to  be  popular  in  the  big  cities 
of  America  is  worth  mentioning.  This 


Cocoa  Fibre  Mat- 
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Useful  auto  running  board  accessories- 
is  to  have  a  small  piece  of  stout  door 
mat  neatly  cut  and  edged  and  strapped 
to  the  running  board  just  below  the 
door  opening.  The  mat  can  be  sewn  to 
metal  end  pieces  and  screwed  to  the 
running  board,  or  it  can  be  fixed  with 
screws  and  washers,  the  heads  of  the 
screws  being  well  buried  in  the  mat. 
A  device  of  this  sort  is  now  marketed  as 
an  accessory. 

Luggage  carriers,  as  shown  at  B, 
are  securely  fastened  to  the  running 
board  by  means  of  thumb  screws.  It 
is  not  necessary  to  drill  any  holes 
through  the  running  board.  It  is 
claimed  that  tne  device  will  not  rattle 
or  work  loose  if  properly  installed. 
Suit  cases,  traveling  bags,  or  parcels 
of  any  size  may  be  safely  carried  and 
can  be  quickly  strapped  in  place  and 


removed.  They  do  not  touch  the  side 
of  the  body  to  mar  the  finish.  The 
carriers  may  be  removed  in  an  in- 
stant and  stowed  away  so  that  they  are 
not  evident  when  not  in  use  and  will 
not  clutter  up  the  running  board. 


sure.  In  order  that  the  correct  amount 
of  air  in  tires  may  be  readily  ascer- 
tained, a  standard  table  for  all  makes 
of  tires  is  shown  as  follows: 


CORRECT  TIRE  INFLATION 

MANY  motorists  labor  under  the 
impression  that  they  should  run 
their  tires  under-inflated  during  the 
warmer  summer  months  and  fully  in- 
flated during  colder  winter  months. 
This  practice  has  become  so  general  that 
one  of  the  larger  tire  manufacturing 
companies  has  recently  carried  out  a 
series  of  tests  to  determine  the  wisdom 
or  fallacy  of  this  practise.  It  remained 
for  the  B.  F.  Goodrich  Rubber  Co., 
Akron,  Ohio,  to  test  this  theory.  A 
34  x  4  inch  tire,  for  which  makers  pre- 
scribe a  70-pound  pressure,  was  used 
for  the  test.  Air  at  various  temper- 
atures was  pumped  into  the  tires  and 
they  were  then  run  at  excessive  speeds 
under  severe  road  conditions.  The 
changes  in  pressure  were  found  to  be 
negligible.  Goodrich  recommends  an 
even  pressure  the  year  round  with  ad- 
herence to  the  pressure  designated  for 
the  various  sizes  of  tires.  Frequent 
observations  conducted  by  experts  of  the 
company  have  demonstrated  that  the 
vast  majority  of  motorists  keep  their 
tires  under-inflated.  Even  if  hot 
weather  makes  a  slight  difference  in 
pressure  it  would  be  policy  to  risk  it 
rather  than  take  the  chance  of  having 
the  tire  under-inflated.  Of  the  two  the 
latter  is  far  the  worse  and  more  uni- 
versal. 


Inflation 

Rim  Sizes 

28  x  3  . . .60 
30x3  ...60 

29  x  3l/2.  ..60 

30  x  iy2... 60 

31  x  3y2... 60 

32  x  zy2. 

33  x  2>y2. 

34  x  3y2. 

36  x  zy2. 

32  x  3  . 


Inflation 

Pounds  Rim  Sizes  Pounds 

33  x  4J4...70 

34  x  4y2...70 

35  x  *y2... 70 

36  x  4y2...10 

37  x  *y2... 70 

38  x  4y2., 

40  x  *y2. 

42  x  4y2 . 

33  x  5  . 

34  x 


34  x  3 
30  x  4 
31x4 

32  x  4  .. 

33  x  4 

34  x  4 

35  x  4 

36  x  4 

37  x  4  .. 
40  x  4 

42  x  *y2.. 


.60 
.60 
.60 
.60 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 


35 
36 
37 


x 

X 

X 

39  x  5 
41  x  5 
43  x  5    . . 

36  x  sy2.. 

37  x  sy2.. 

38  x  sy2.. 

39  x  6 


.70 
..70 
..70 
..80 
..80 
..80 
..80 
..80 
..80 
..80 
..80 
..80 
..80 
80 
85 


SHAFT  STRAIGHTENING 
DEVICE 

THE  crank  and  cam  shaft  straight- 
ening press  shown  in  accompany- 
ing illustration  was  designed  for  ser- 
vice stations  catering  to  the  Ford  trade. 
It  comprises  two  tools  in  one,  is  light  in 
weight  and  very  accurate  in  its  work. 
The  device  consists  of  a  bench  rest, 
made  of  heavy  cast  metal,  the  ends 
vertical  with  V-shaped  grooves  for  the 
shafts  to  rest  in  while  straightening  and 
a  screw  clamp  in  a  vertical  bracket, 


Crankshaft  and  camshaft  straightening  press 


In  this  connection  it  is  well  to  re- 
member that  air  pressure  is  just  as  apt 
to  increase  in  cold  weather  as  in  hot. 
This  is  brought  about  by  the  friction 
of  the  tire  against  the  road  where  the 
traveling  is  rough.  Yet  the  motorist 
never  thinks  of  letting  out  the  air  in  the 
winter  months.  A  safe  rule  is  to  keep 
the  tires  inflated  to  the  standard  pres- 


tliat  fits  the  shafts  at  its  center.  The 
device  is  equipped  with  a  dial  test  in- 
dicator reading  accurately  to  a  thou- 
sandth of  an  inch.  Ford  repairers  are 
aware  of  the  fact  that  Ford  crank  and 
cam  shafts  are  bent  very  easily  and  by 
testing  them  during  the  course  of  re- 
pair, guess  work  on  this  score  is  elimi- 
nated. 
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AUTOMOBILE  AS  EMERGENCY 
POWER 

OUR  attention  has  been  called  to  a 
factory  in  Chicago,  engaged  in 
manufacturing  mechanical  devices  for 
the  Government,  which  operated  on  the 
power  of  a  standard  touring  car  for 
twelve  consecutive  days. 


AUTOMOBILE  TRAMCAR 
TRACTOR 

THE  automobile  engine  has  been  put 
to  a  new  use  in  Apeldoorn,  Hol- 
land, as  shown  in  the  cut  herewith. 
Two  automobile  power  plants,  each  in 
its  own  hood,  as  shown,  are  mounted 
on  a  small  four-wheeled  truck  and  drive 


the  city  streets  with  a  considerable  gain 
in  economy  and  satisfactory  operation, 
besides  it  has  not  been  necessary  to 
electrify  the  lines  or  build  an  expensive 
central  power  plant  for  generating  cur- 
rent as  is  needed  with  the  usual  elec- 
trical railway  system. 


COTTON  USED  IN  AUTO  TIRES 

IT  is  estimated  that  nearly  four  per 
cent  of  the  cotton  production  of  the 
world  for  1920  will  be  consumed  in  the 
manufacture  of  pneumatic  automobile 
tires,  a  total  consumption  of  approxi- 
mately 400,000  bales.  The  1920  pro- 
duction of  tires  in  the  United  States 
should,  approximate  40,000,000,  to 
equip  nearly  1,500,000  new  cars  and 
to  maintain  about  7,000,000  now  in  op- 
eration. Cotton  promises  to  remain  in- 
definitely as  indispensable  in  tire  mak- 
ing as  rubber. 

Many  motorists  wonder  how  much 
cotton  goes  into  the  manufacture  of 
pneumatics.  Tires  now  contains  an  av- 
erage of  four  pounds — an  increase  of 
one  pound,  due  to  the  increasing  num- 
ber of  pneumatic  truck  tires,  which  re- 
quire more  cotton  because  of  their  size. 
Much  of  the  cotton  used  is  Egyptian  or 
Peruvian.  The  larger  companies  use 
the  cream  of  the  world's  crops — the 
lj^-inch  staple  or  better.  A  few  of  the 
larger  companies  will  make  more  than 
half  the  year's  output — the  remainder 
will  be  divided  among  more  than  230 
smaller  concerns. 


How  an  automobile  may  be  betted  to  a  line  shaft  as  an  emergency  source  of 

fower 

When  the  coal  shortage  threatened  to 
tie  up  the  plant,  the  president  decided 
to  press  his  touring  car  into  service.  It 
was  rigged  up  in  the  factory  as  shown 
in  the  accompanying  illustration  with 
belts  placed  around  the  rear  wheels  and 
to  a  line  shaft,  in  order  to  drive  a  220- 
volt  generator.  This  generator  supplied 
current  for  lighting  and  also  power  for 
running  the  various  lathes,  drills  and 
other  machine  tools  as  well  as  the  auto- 
matic machinery  throughout  the  factory. 
A  belt  was  placed  around  each  rear 
wheel  and  both  wheels  drive  the  shaft 
to  prevent  the  wear  on  the  differential  " 
gear  which  would  be  inevitable  if  only 
one  wheel  was  used  for  driving  the 
shaft 


MANDRELS 

IN  general  practice,  mandrels  do  not 
require  as  high  a  percentage  of  car- 
bon as  cutting  tools.  Small-sized  man- 
drels give  good  results  when  made  from 
steel  of  from  1.00  to  1.10  per  cent  car- 
bon. Larger  sizes  of  mandrels  are  better 
when  made  of  steel  containing  from  .80 
to  1.00  per  cent,  carbon.  Material  con- 


Gasoline  tractor  replaces  horses  for  hauling  tramcars  in  Holland 


In  Boston,  the  Transit  Commission  tried 
the  effect  of  paint  on  concrete  reinforce- 
ment ban.  This  was  done  to  see  if  it  was 
practical  thus  to  preserve  them  from  cor- 
rosion, but  ft  was  found  that  their  bonding 
strength  was  cut  down  below  that  of  the 
plain  bars. 


the  wheels  through  a  simple  chain 
transmission,  making  an  internal  com- 
bustion engine  propelled  tractor.  In 
this  manner  the  horses  used  previously 
are  replaced  and  the  gasoline  locomo- 
tive hauls  one  or  two  tramcars  through 


taining  this  carbon  content  will  harden 
well  and  can  be  very  accurately  fin- 
ished by  grinding.  This  insures  that  the 
surface  will  be  true  and  round  and  that 
it  will  be  more  resistant  to  wearing  than 
a  softer  surface  would  be. 
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Experimental  Physics 

Ultra-  Vio let  Rays — Part  2 
By  James  L.  Clifford 


IN  the  first  article  of  this  series  the 
experimental  production  of  ultra- 
violet rays  was  discussed,  and  the 
construction  of  a  simple  arc  lamp  for 
this  purpose  briefly  outlined.  Ultra- 
violet rays  are  easily  produced,  and,  in 
fact,  are  constantly  about  us,  but  their 
detection  is  not  always  simple.  It  is 
for  this  reason  that  their  presence  was 
so  long  unthought  of. 

The  statement  has  been  made  that  it 
is  absolutely  impossible  for  the  human 
eye  to  detect  ultra-violet  rays.  This  is 
not  entirely  true,  for  pure  ultra-violet 
light,  after  all  of  the  ordinary  wave- 
lengths from  .0004  to  .0007  mm.  have 
been  filtered  out  by  means  of  suitable 
screens,  causes  some  impression  on  the 
eye.  A  hazy  blue  patch  will  be  formed 
on  the  retina  of  the  eye,  caused  no 
doubt  by  the  fluorescence  produced  by 
the  rays.  Thus  to  say  that  they  are 
invisible  is  not  true,  but  for  all  prac- 
tical purposes  it  may  be  accepted. 

The  two  methods'  best  applicable  to 
the  experimental  detection  of  ultra- 
violet light  are:  the  use  of  phosphores- 
cent screens  or  the  use  of  a  special  type 
of  gold  leaf  electroscope.  In  the  early 
work  with  this  type  of  radiation,  as  also 
in  the  experiments  with  phosphorescent 
bodies,  an  instrument  known  as  the 
Phosphoroscope  was  utilized.  As  this 
type  of  instrument  is  difficult  to  con- 
struct, and  to  properly  adjust,  it  has 
not  been  used  by  the  author. 

For  simple  qualitative  experiments 
with  ultra-violet  light  phosphorescent 
screens  may  be  used.  Such  a  screen 
may  easily  be  prepared  in  the  follow- 
ing manner:    A  small  quantity  of  the 

chemical,  anthracene,  is   

moistened  with  water 
and  then  thinly  spread 
over  a  ground  glass 
surface.  When  dry 
most  of  the  anthracene 
will  adhere  to  the  glass. 
This  fluorescent  sur- 
face when  exposed  di- 
rectly to  the  rays  will 
glow  brightly.  If  the 
reader  is  unable  to  pro- 
cure any  anthracene 
another  screen  can  easi- 
ly be  made  using  Si- 
dot's  Blende  (crystal- 
line zinc  sulphide)  or 
Willimite.  The  pow- 
dered substance  is  even- 
ly spread  over  a  glass 
surface  first  covered 
with  sticky  gum  arabic 
or  other  adhesive. 
When  observing 


ultra-violet  rays  by  means  of  a  phos- 
phorescent screen  it  must  be  remem- 
bered that  ordinary  light  also  will  to 
some  extent  cause  phosphorescence. 
The  effect  of  ordinary  light  may  be 
found  by  interposing  thick  glass  be- 
tween the  source  of  the  rays  and  the 
screen.  When  this  is  removed  the  dif- 
ference in  intensity  of  the  phosphores- 
cence is  caused  by  the  ultra-violet  light 
which  reaches  the  screen. 

This  method,  however,  of  detecting 
ultra-violet 
rays  gives 
practically 
no  oppor- 
tunity for 
accurate 
work.  The 
author  has 
found  that 
the  best 
way  is  to 


A 


Fig.  1. 
Assembly 
view  of 
gold  leaf 
electroscope 


Fig.  2.  Completed  electroscope  and  arc  lamp 


utilize  what  is  known  as  the  photo- 
electric effect  If  a  metal  plate  is  ex- 
posed to  a  beam  of  light  of  short  wave- 
length the  plate  will  assume  a  positive 
electrical  charge.  Thus  if  a  gold  leaf 
electroscope  negatively  charged  is 
placed  in  ultra-violet  light  it  will  rap- 
idly lose  its  charge.  The  explanation 
of  this  effect  is  really  very  simple. 
When  the  light  having  a  very  short 
wavelength  strikes  the  metal  surface  a 
disturbance  is  immediately  set  up,  end- 
ing in  the  emission  of  a  negative  elec- 
tron as  a  ray.  The  electric  potential  of 
the  plate  was  originally  neutral  (by  a 
neutral  potential  we  mean  that  there 
are  equal  quantities  of  both  negative 
and  positive  electricity  residing  in  the 
plate).  The  emission,  then,  of  a  nega- 
tive electron  obviously  leaves  the  plate 
with  a  positive  charge. 

A  gold  leaf  electroscope  having  a 
definite  surplus  of  negative  electricity 
or  a  negative  charge  as  we  generally 
call  it,  is  placed  in  the  path  of  the 
rays.  The  negative  ions  are  literally 
knocked  off  by  the  rays,  thus  causing 
the  electroscope  to  discharge.  The  rate 
of  fall  of  the  gold  leaf  is  the  measure 
of  the  amount  of  ultra-violet  light  pres- 
ent If,  now,  the  electroscope  is  posi- 
tively charged,  the  rays  will  have  little 
appreciable  effect.  In  some  cases  the 
electroscope  will  be  a  little  more 
charged  positively  as  a  result  of  the 
emission  of  the  negative  electrons. 

The  construction  of  an  electroscope 
as  designed  especially  for  this  type  of 
work  by  Mr.  F.  W.  Russell  is  shown 
in  Fig.  1.  In  Fig.  2  is  shown  the  com- 
pleted instrument  to  the  right,  and  the 
arc  lamp  described  in 
the  first  article  to  the 
left.  The  details  of 
the  instrument  should 
easily  be  gathered  from 
these  illustrations. 

The  housing  for  the 
electroscope  is  of  J/i- 
inch  oak  or  mahogany. 
In  the  front  of  the  con- 
tainer a  reading  glass 
of  about  4-inch  focus  is 
mounted,  while  direct- 
ly in  the  rear  of  this  is 
an  opening  over  which 
a  transparent  scale  of 
the  type  shown  in  Fig. 
3  is  glued.  In  the  top 
of  the  housing  a  hole 
about  }i  of  an  inch  in 
diameter  is  cut  into 
which  a  cork  snugly 
fits.  The  cork  is  hol- 
lowed out  to  allow  the 
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electroscope  proper  to  extend  through, 
after  which  it  is  filled  with  melted  sul- 
phur and  allowed  to  harden.  The  con- 
struction of  the  electroscope  proper  is 
depicted  in  Fig.  4.  It  is  made  of  a 
well  smoothed  brass  strip  of  J^-inch 
width,  and  so  shaped  as  to  hold  a  metal 
sheet  of  about  4  inches  by  4  inches. 
The  metal  plate  was  of  aluminum  in 
the  author's  electroscope,  but  some  au- 
thorities use  zinc  for  this  purpose. 

When  the  electroscope  proper  is  as- 
sembled, well  insulated  from  the  cork 
by  the  sulphur,  and  well  smoothed  and 
polished  to  obviate  leakage,  a  small 
strip  of  gold  leaf  is  attached  to  the 
strip  about  an  inch  and  a  half  from 
the  lower  extremity.  A  tiny  drop  of 
shellac  will  hold  the  gold  leaf  firmly 
in  place.  The  cork  is  now  put  in 
place,  and  the  electroscope  is  ready  for 
use. 

To  charge  the  electroscope  negatively 
it  is  only  necessary  to  rub  a  glass  rod 
with  a  silk  or  flannel  pad,  and  then 
touch  the  plate  of  the  electroscope  with 
the  rod.  The  desired  charge  may  be 
produced  by  repeated  applications  of 
the  charged  rod.  If  hard  rubber  or 
ebonite  is  used  instead  of  the  glass,  the 
electroscope  will  assume  a  positive 
charge,  and  will  then  be  useless  for 
detecting  ultra-violet  rays.  For  this 
type  of  work,  then,  glass  must  be  used 
exclusively. 

Now  when  the  charged  electroscope  is 
brought  in  front  of  the  arc  lamp  pro- 
ducing ultra-violet  light  it  will  be  no- 
ticed that  the  gold  leaf  will  immedi- 
ately fall.  The  speed  with  which  the 
electroscope  is  discharged  by  the  ultra- 
violet rays  produced  by  the  arc  lamp 
with  soaked  electrodes,  is  surprising. 
Even  at  the  distance  of  ten  feet  or  more 
the  electroscope  is  easily  discharged. 
When  a  glass  plate  is  interposed  the 
gold  leaf  comes  to  rest.  The  reason  for 
this,  as  explained  in  the  first  number, 
is  that  glass  is  opaque  to  this  type  of 
radiation.  The  difference  in  the  speeds 
of  discharge  of  the  electroscope  can  be 
used  to  determine  the  amount  of  high 
frequency  radiation  produced  by  the 
arc  with  various  types  of  electrodes. 

After  using  the  electroscope  for  some 
time  a  very  peculiar  property  will  be 
noticed.  The  electroscope  will  refuse  to 
discharge  even  when  exposed  directly 
to  the  radiation.  Repeated  attempts 
will  fail  and  the  electroscope  will  ap- 
pear to  have  lost  all  its  power  to  detect 
ultra-violet  rays.  If,  however,  the 
metal  plate  is  now  well  sandpapered 
with  emery  paper,  or  better,  well  rubbed 
with  a  little  wire  wool,  the  power  will 
be  restored.  The  explanation  of  this 
peculiar  property  is  in  reality  very  sim- 
ple. After  repeated  exposures  of  the 
plate  to  ultra-violet  light  the  supply  of 
free  negative  electrons  on  the  surface 
of  the  metal  is  completely  used  up.  The 
rays  can  find  no  electrons  to  force  from 
the  plate,  and  thus  cannot  impart  to 


the  plate  any  positive  charge.  If  now, 
a  new  surface  is  formed  the  supply  of 
electrons  is  again  ready  and  the  rays 
can  again  give  the  plate  the  necessary 
positive  charge.  It  is  necessary,  then, 
every  now  and  then  to  form  a  new 
surface  on  the  plate. 

It  should  not  be  necessary  to  go  on 
with  the  innumerable  interesting  ex- 

Fig.3.  DetaBoj 
scale  marking 


periments  which  can  be  performed  by 
the  use  of  these  two  pieces  of  apparatus. 
To  the  experimenter  interested  in  this 
type  of  work  it  should  only  be  needed 
to  suggest  the  fundamental  prin- 
ciples involved,  and  his  mind  should 
supply  the  rest  Needless  to  say,  any 
labor  expended  in  the  production  of 
apparatus  and  in  performing  experi- 
ments with  them,  will  not  be  wasted. 
It  is  a  wonderful  field  for  research  and 
study.  Ultra-violet  light  is  little  un- 
derstood today,  and  practical  use  of  it 
is  almost  unheard  of.  No  one  can  say 
to  what  use  it  may  be  put  in  the  future, 
for  we  are  just  beginning  the  century 
of  radical  discovery  and  experiment. 
It  certainly  behooves  us  to  be  working 
and  thinking  along  this  most  wonder- 
ful field  of  modern  physical  science. 


TREATING  SULPHATED  PLATES 

IF,  on  test,  the  efficiency  of  a  storage 
battery  cell  sinks  to  50  per  cent,  or 
lower,  the  plates  should  be  removed  and 
washed  thoroughly  with  distilled  water. 
They  are  then  placed  in  a  cell  contain- 
ing a  two  to  five  per  cent  solution  of 
caustic  soda  in  water,  and.  the  charging 
current  sent  through  the  cell  in  the 
usual  way.  If  the  sulphate  on  the 
positive  plate  does  not  disappear  dur- 
ing the  time  of  the  ordinary  charge, 
and  the  solution  gives  an  acid  reaction 
with  litmus  paper,  more  caustic  soda 
must  be  added  to  the  solution,  and  the 
charging  continued  until  the  plate  has 
the  usual  chocolate  appearance.  The 
plates  should  then  be  removed  from  the 
soda  solution,  well  washed,  replaced  in 
the  sulphuric  acid  solution,  and  the 
charging  continued  until  gassing  be- 
gins. Many  cells  have  had  their  effi- 
ciences  raised  from  25  to  75  per  cent, 
by  six  hours'  charge,  and  many  elec- 
tricians believe  that  any  plate  which 
will  hold  together  will  well  repay  treat- 
ment by  this  method. 


Di 


LEGALIZED  FRENCH  METRIC 
MEASURES 

ON  September  6,  1919,  the  French 
Chamber  of  Deputies  legalized  a 
set  of  metric  measures,  of  which  many 
are  so  familiar  as  not  to  need  special  no- 
tice but  several  are  of  interest  in  them- 
selves and  the  whole  set  is  to  be  noted  as 
being  based  not  directly  on  the  familiar 
C.  G.  S.  system,  the  centimeter-grain- 
second  system,  but  on  the  M.  T.  S.  sys- 
tem, the  meter-tonne-second  system.  It 
was  concluded  that  the  meter-kilogram- 
second  system,  as  well  as  the  decimeter- 
kilogram-second  system,  gave  units  too 
small  for  commercial  and  everyday  use. 
Of  course  the  same  objection  applies  in 
still  greater  degree  to  the  C.  G.  S.  sys- 
tem. 

The  first  thing  to  be  observed  is  that 
the  metric  tonne  is  a  little  less  than  the 
avoirdupois  long  ton.  It  is  one  thou- 
sand kilograms,  which  are  2,204.6 
pounds  avoirdupois. 

The  unit  of  angular  measurement  is 
the  grade,  symbol,  gr.,  and  is  the  one- 
hundredth  part  of  a  right  angle.  The 
degree,  it  is  stated,  can  be  used  if  de- 
sired. 

The  marine  mile  is  to  be  one-six- 
teenth of  a  degree  of  latitude  or  1,852 
meters.  The  mass  of  the  standard  kilo- 
gram, preserved  at  Paris,  is  stated  to  be 
27  milligrams  less  than  the  weight  of  a 
cubic  decimeter  of  water  at  maximum 
density.  This  indicates  the  failure  of 
the  attempt  to  absolutely  standardize 
units.  The  carat,  used  in  weighing 
precious  stones,  is  to  be  two  decigrams. 

The  unit  of  density  is  the  mass  of  a 
ton  occupying  a  space  of  one  cubic  me- 
ter. The  unit  of  force  is  the  sthene, 
equal  to  one  hundred  million  dynes. 

The  unit  of  pressure,  the  pieze,  is  the 
pressure  of  one  sthene  per  square  meter. 
It  is  equal  to  one  thousand  baryes. 

The  unit  of  power,  or  of  energy  rate, 
is  the  poncelet,  one  hundred  kilogram- 
meters  per  second.  This  is  0.981  kilo- 
watt The  unit  of  atmospheric  pressure 
is  1,013  hectopiezes  or  1.033  kilogram 
per  square  centimeter. 

The  unit  of  heat  is  the  thermie,  one 
tonne  of  water  at  15  degrees  C.  raised 
one  degree  C.  in  temperature  under  a 
pressure  of  1.013  pieze. 

For  low  temperature  work  a  unit,  the 
frigorie,  is  defined  as  one  milli therm. 

The  decimal  candle,  the  unit  of  can- 
dle power  of  light,  is  one-twentieth  of  a 
violle. 

The  unit  of  luminous  flux  is  the  lu- 
men; it  is  the  light  of  one  decimal  can- 
dle emitted  for  one  second  at  a  distance 
of  one  meter,  covering  one  square  meter 
on  the  surface  of  a  sphere  of  one  meter 
radius.  It  is  a  rare  unit  Its  symbol 
is  lu. 

The  lux,  symbol  lx,  is  the  light  of  one 
lumen  distributed  over  one  square  me- 
ter; 10,000  luxes  are  equal  to  one  phot. 
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ELECTRICAL  PROGRESS  DIGEST 
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LARGE  STEAM  TURBINE-GEN- 
ERATOR HAS  RECORD  RUN 

aERATING  without  a  shutdown 
for  a  period  of  84  days,  1 1  hours, 
36  minutes,  the  45,000  Kw.  Westing- 
house  turbine-generator  at  the  power 
plant  of  the  Narragansett  Electric 
Lighting  Company  established,  recently, 
a  world's  record  for  the  continuous  op- 
eration of  a  multiple-element  steam  tur- 
bine of  the  cross-compound  type.  Dur- 
ing this  run  there  were  generated 
51,104,000  Kk.  hours  or  considerably 
more  than  the  total  output  of  the  Nar- 
ragansett Company  for  any  year  prior 
to  1915.  In  fact  this  unit  generated 
about  85  per  cent  of  the  total  station 
output.  Furthermore,  this  record  was 
made  with  the  load  varying  from  a  min- 
imum of  6,000  Kw.  to  a  maximum  of 
41,000  Kw. 


ELECTROLYTIC  TREATMENT 
OF  METALS 

COPPER  has  been  purified  by  elec- 
trolysis for  many  years  and  re- 
cently much  attention  has  been  given  to 
the  development  of  the  electrolysis  of 
iron.  The  power  required  in  any  elec- 
tric process  depends  on  the  amperes 
used  and  the  voltage  at  which  the  work 
must  be  done — it  is  a  question  of  watts. 
If  either  factor,  intensity  of  current  or 
potential  drop,  is  low  the  power  re- 
quired is  small.  As  the  electrolysis  of  a 
metal  requires  a  very  low  voltage  a  com- 
paratively low  power  is  required  to  carry 
out  the  process,  notwithstanding  the 
very  large  current  needed.  The  prin- 
ciple of  the  process  is  simplicity  itself. 
A  solution  is  used  capable  of  dissolv- 
ing the  metal,  if  it  is  made  the  anode; 
the  current,  which  effects  the  solution 


The  enormous  bulk  o]  the  new  electric  locomotives  used  by  the  Chicago,  Milwaukee 
and  St.  Paul  Railroad  is  supported  by  seven  trucks  or  twenty-eight  wheels 


To  some  extent  this  continuous  opera- 
tion was  made  possible  by  means  of  an 
800-gallon  self-contained  lubricating 
system.  Oil  is  pumped  through  a 
cooler  to  the  bearings  at  the  rate  of  600 
gallons  per  hour. 

One  of  the  most  important  features 
of  this  run  was  the  fact  that  the  turbine 
was  operating  under  ordinary  condi- 
tions. No  preparation  was  made  for  the 
run,  for  when  the  unit  was  started  early 
last  December  there  was  no  thought 
other  than  to  operate  for  a  week,  which 
is  the  ordinary  period  of  a  run.  Abnor- 
mal weather  conditions,  however, 
brought  about  such  a  demand  for  power 
that  it  was  not  considered  economically 
advisable  to  shut  down  the  unit  until 
the  conditions  were  relieved.  Even  at 
this  time  it  was  not  necesary  to  stop  the 
turbine  but  existing  station  conditions 
allowed  this  procedure. 


also  effects  the  deposition  of  the  metal 
on  the  cathode.  The  potential  expended 
on  the  deposition,  however  high  it  may 
be,  is  almost  compensated  for  by  the  po- 
tential developed  by  the  solution  of  the 
anode. 

Various  solutions  are  used  where 
iron  is  to  be  electrolyzed;  double  oxa- 
lates or  double  sulphates  may  be  em- 
ployed; sulphocresylate  of  iron  is  also 
given  as  a  suitable  electrolyte.  A  ro- 
tating cathode  is  sometimes  used.  The 
material  of  the  cathode  is  of  interest  as 
the  iron  has  to  be  stripped  therefrom, 
and  copper  and  lead  work  well  in  this 
respect.  The  process  is  applied  to  the 
production  of  iron  so  pure  as  to  take 
the  place  of  charcoal  iron,  such  as  Swe- 
dish iron.  It  is  also  applied  to  the  pro- 
duction of  tubes. 

A  number  of  cost  data  have  been 
published,  giving  the  result  attained  in 


France,  and  therefore  not  very  applica- 
ble to  this  country.  The  cost  is  put  at 
one  hundred  francs  a  ton  above  that  of 
the  original  metal  purified  by  the  proc- 
ess. At  ordinary  temperatures  0.66 
volt  potential  is  required. 


SIEMENS  DRY  CELL 
The  Siemens  inert  cell  is  attracting 
considerable  attention.  No  chemical 
action  whatever  takes  place  in  it  until 
it  is  moistened.  After  that  it  operates 
exactly  as  a  dry  cell.  An  English  con- 
temporary suggests  its  availability  for 
flashlight  torches.  The  idea  would  be 
for  the  vendor  to  keep  them  dry  on  his 
shelves  and  when  he  puts  one  in  a  flash- 
light for  a  customer  to  charge  it  with 
water  so  that  the  customer  receives  a 
perfectly  new  cell.  Dry  cells  even  on 
open  circuit  gradually  deteriorate. 


SCREW  COUPLINGS  FOR 
CONDUCTORS 

TWO  variations  in  construction  of 
couplings  for  electric  wires  are 
shown  in  the  cut.  The  one  for  smaller 
wires  consists  of  a  central  cylinder  of 
metal  with  conical  ends  and  on  these 
ends  right  and  left  hand  screws  respec- 
tively are  cut  Longitudinal  grooves  are 
cut  through  the  threads  on  each  end. 
Right  and  left  hand  threaded  nuts  screw 
on  the  ends  over  the  ends  of  wires  to  be 
connected,  jamming  them  solidly  against 
the  central  piece  making  a  very  solid, 
yet  easily  released,  coupling.  In  the 
other  figure  is  shown  a  modification  in 
which  appear  the  conical  right  and  left 


a 
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Simple  screw  couplings  for  wires 

end  screws.  But  here  the  central  piece 
is  cut  in  two  longitudinally,  axial 
grooves  are  made  in  each  half,  so  that 
when  they  are  put  together  an  approxi- 
mately circular  aperture  is  formed.  The 
ends  of  the  wire  to  be  joined  are  in- 
serted in  these  grooves,  which  they  just 
a  little  more  than  fill.  The  two  nuts 
as  shown  are  screwed  up  towards  each 
other,  compressing  the  halves  of  the 
coupling  against  the  wire  in  the  central 
groove.  The  coupling  is  instantly  re- 
leased by  slacking  the  nuts. 

Never  use  machine  oil  on  the  com- 
mutator of  an  electric  dynamo  or  mo- 
tor. It  is  matter  out  of  place,  does 
damage  and  serves  no  useful  purpose. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  June 


231 


COMMUTATOR  BRUSH. 

THE  inventor  of  this  brush  pro- 
poses to  substitute  for  the  friction 
contact  of  the  regular  D.  C.  dynamo  air 
motor  a  rolling  contact  as  shown  in  the 
cut  The  brush  holder  (a)  carries  rol- 
lers (b)  which  bear  upon  the  commu- 
tator. He  claims  that  much  wear  is 
avoided  by  this  invention  and  that  the 
grooves  between  the  commutator  bars 
never  fill  with  carbon.  It  is  also  sug- 
gested that  balls  may  be  used  instead 
of  rollers. 


New  rotter  brush 

STORAGE  BATTERY  STOPPER 

THE  object  of  this  stopper  is  to 
prevent  acid  spray  from  being 
carried  out  of  a  storage  battery  during 
the  charging  operation.  When  a  bat- 
tery is  gassed,  a  stream  of  bubbles  of 
hydrogen  are  emitted  and  carry  a  cer- 
tain amount  of  spray  with  them.  In 
the  stopper  which  we  illustrated  and 
whose  construction  is  clean  from  the 
sectional  view  and  which  is  supposed 


THERMO-ELECTRIC  BATTERY 
FOR  AUTOMOBILES 

IT  is  proposed  to  use  the  waste  heat 
of  the  exhaust  of  the  engine  of  an 
automobile  to  excite  a  thermo-electric 
battery.  The  couples  are  to  be  arranged 
radially  about  the  exhaust  pipe  and 
their  outer  ends  are  to  be  cooled  by  the 
water  of  the  circulating  system.  It  is 
to  be  used  to  light  the  car  or  for  the 
other  uses  on  a  car  whose  engine  is 
running.  It  will  not  be  of  service  ex- 
cept in  such  case,  as  if  the  engine  is 
stopped  it  will  give  no  current.  As  such 
a  battery  is  almost  indestructible  and 
as  the  heat  used  by  it  is  absolutely 
wasted  in  ordinary  practice,  there  is 
much  good  in  the  idea. 

PHOTOGRAPHING  MAGNETIC 

CURVES 
ALL  are  familiar  with  the  produc- 
x~\tion  of  magnetic  curves  by  sprink- 
ling iron  filings  on  a  sheet  of  paper 
held  over  a  magnet.  The  filings  ar- 
range themselves  along  the  lines  of 
force,  and  varied  results  may  be  ob- 
tained by  using  different  magnets, 
straight  or  horseshoe,  and  by  using  sev- 
eral at  once,  with  their  poles  in  various 
relationship.  To  photograph  the  curves 
all  that  is  necessary  is  to  use  blueprint 
paper,  to  distribute  the  filings  on  it, 
and  when  they  have  been  brought  into 
their  final  position,  by  gently  shaking, 
if  necessary,  to  expose  the  paper  to  sun- 
light and  men  to  develop  by  immersion 
in  water.  This  will  give  a  perfect  and 
permanent  reproduction  of  the  lines  of 
force  of  the  field  in  question.  Develop- 
ing papers  may  be  used,  such  as  bro- 
mide paper,  and  the  operation  then 
must  be  done  with  observance  of  the 
regular  methods  of  photography,  using 
a  non-actinic  light  in  the  distribution 
of  the  filings.  The  advantage  of  the 
blue-paper  process  is  that  it  is  so  simple 
and  easy,  and  a  collection  of  curve- 
photographs  obtained  in  this  way  may 
be  quite  interesting. 


ARC  LAMP 

IN  an  arc  lamp  95%  of  the  light  is 
said  to  be  in  the  crater,  4%  in  the 
negative  pole  and  1%  in  such  portions 
of  the  carbon  as  are  brought  to  red 
heat.  To  get  the  full  advantage  of  the 
crater  it  is  proposed  to  arrange  the  car- 
bons at  right  angles  to  each  other  as 
shown  in  one  of  the  diagrams  instead 
of  facing  each  other  end  to  end.  Of 
course  the  angle  can  be  varied  and  it 
will  probably  be  necessary  to  rotate  the 
negative  carbon  and  perhaps  also  the 
positive  one  in  order  to  keep  the  crater 
in  axial  position. 


Special  cell  vent  for  storage  batteries 
to  be  screwed  into  the  battery  jar  top, 
the  gas  escapes  through  the  apertures 
(e),  then  descends  and  the  most  of  the 
spray,  which  it  will  have  carried  with 
it,  runs  back  into  the  battery  through 
the  apertures  (s).  The  gas  now  takes 
an  upward  cross  escaping  finally 
through  the  apertures  (d)  into  the  open 
air.  The  central  opening  (d)  is  pro- 
vided with  a  perforated  recess  at  the 
top  of  the  plug,  whose  central  aperture 
through  which  a  trivial  amount  of 
liquid  which  may  have  escaped  is  re- 
turned to  the  jar. 

The  Puget  Sound  Traction,  Light  and 
Power  Co.  have  adopted  pulverized  lignite 
as  fuel.  It  gives  9,000  B.T.U.'s  per  pound 
and  its  culm  gives  7,300  only.  It  is  reduced 
to  i/2-inch  size,  dried,  passed  through  mag- 
netic separators  to  remove  any  fragments  of 
iron,  and  is  fed  by  screw  stokers  into  the 
boiler  furnaces. 


MERCURY  RECTIFIERS 

THE  mercury  vapor  rectifier,  acting 
by  only  letting  one  element  of  a 
two  directional  current  pass  through  it, 
has  attained  considerable  popularity, 
although  now  the  Tungar  rectifier  is 
taking  its  place  to  a  considerable  ex- 
tent The  mercury  vapor  rectifier  needs 
a  high  vacuum.  One  of  the  terminals 
is  mercury;  this  terminal  must  be  the 
cathode;  die  anode  may  be  a  solid  metal 
one.  A  current  of  three  to  five  amperes 
is  good  practice.  Some  heat  is  gener- 
ated; the  mercury  is  heated  and  the 
solid  anode  may  show  low  red  heat. 

'  The  report  appears  in  the  English  journals, 
that  the  London  County  Council  is  trying 
out  no  less  than  two  trackless  trolleys.  This 
seems  anything  but  a  daring  attempt,  when 
it  is  remembered  that  such  a  system  has 
long  been  in  successful  operation  in  the 
Orient. 


Novel  arrangement  for  arc  light  carbons 


The  operations  effected  by  electricity 
in  the  California  citrus  belt  have  ex- 
cited some  attention.  The  ground  is 
irrigated  by  water  distributed  from 
electrically  driven  pumps  and  electri- 
cally driven  machinery  cleans  the  fruits, 
sorts,  packs  and  labels  it  and  is  natu- 
rally called  into  use  for  driving  the 
box-making  machinery. 

LAMP  SOCKET 

THIS  socket  is  of  the  regular  con- 
tion  with  the  exception  that  it  is 
arranged  so  that  a  special  tool  or  key 
may  be  required  to  remove  the  lamps. 
The  end  of  the  lamp  is  screwed  into  the 
socket  (f).  Set  screws  (b)  are  pro- 
vided which,  vjhen  screwed  up,  preclude 


Lamp  socket  to  prevent  theft  of  lamps 

the  unscrewing  of  the  lamp  from  its 
socket.  The  heads  of  the  screws  are 
covered  by  a  ring  (a)  which  is  con- 
structed with  any  special  form  or  lock 
desired,  so  that  a  special  tool  is  needed 
to  remove  it.  To  take  the  lamp  out  of 
this  socket  this  ring  has  to  be  removed 
so  as  to  expose  the  heads  of  the  screws 
to  enable  them  to  be  turned  back  when 
the  lamp  is  to  be  removed. 


Digitized  by 


Google  - 


232 


Everyday  Engineering  Magazine  for  June 


iiiiiiiiui'iiiiiiiiiniiiiiiiii^ 


AVIATION  BRIEFS 


USEFUL  LIFE  OF  AN  AIRPLANE 

ONE  of  the  drawbacks  to  the  com- 
mercial use  of  airplanes  has  been 
their  short  life,  which  coupled  with 
their  high  initial  cost  has  resulted  in 
unusually  high  depreciation  charges. 
During  the  war,  it  was  found  that  the 
average  life  of  airplanes  in  active  serv- 
ice was  from  sixty  to  ninety  days  so 
strength  and  endurance  were  sacrificed 
to  gain  the  desired  military  advantages 
of  high  speed  and  quick  manoeuvering 
qualities.  The  efforts  of  designers  are 
now  directed  to  increasing  the  life  of 
both  the  power  plant  and  airplane 
structures. 

Many  of  the  aeronautical  engine 
manufacturers  have  remodeled  most  of 
their  successful  types  with  intention  of 
increasing  reliability.  This  has  usually 
resulted  in  a  slight  increase  in  weight. 
The  question  of  overhauling  cost  has 
been  gone  into  and  modem  engines  are 
so  designed  that  their  accessories, 
valve  gears,  and  similar  parts  are  easily 
reached  for  cleaning  and  adjustment. 
The  result  is  that  most  engines  on  the 
market  to-day  for  commercial  use  can 
be  relied  on,  with  proper  use  and  care, 
for  from  125  to  150  hours  without  be- 
ing overhauled.  And  if,  simple  cranes 
or  hoists,  suitable  benches,  and  other 
shop  equipment  are  not  available, 
valves  may  be  ground  and  even  pistons 
changed  in  many  modern  types  without 
removing  the  engine  from  the  engine 
bed. 

One  feature  was  developed  as  a  re- 
sult of  the  war  which  will  have  a  great 
effect  on  the  future  use  and  develop- 
ment of  aviation.  This  is  the  applica- 
tion of  metal,  such  as  alloy  steels,  dur- 
alumin, etc.,  to  the  structure  of  the  air- 
plane. The  Germans  were  driven  to 
this  by  the  lack  of  a  reliable  supply  of 
suitable  lumber.  Some  French  and 
English  firms  also  worked  on  this 
problem,  notably  Brequet  in  France. 
Many  inventors  have  brought  forward 
alloys,  new  structural  combinations, 
etc,  with  the  object  of  using  metal  in 
whole  or  in  part. 

This  development  has  been  foreseen 
for  many  years,  but  presents  a  difficult 
problem.  The  effort  to  obtain  the 
maximum  of  strength  with  the  mini- 
mum of  weight  resulted  in  vastly  re- 
fined types  of  internal  structure  and 
thorough  investigations  into  the 
strength  and  properties  of  the  avail- 
able materials.  AH  of  this  data  and 
knowledge  is  now  available  to  the  de- 
signer who  is  working  with  the  idea  of 
durability. 


The  shortage  of  suitable  linen 
prompted  an  investigation  of  other  ma- 
terials as  a  substitute.  .Various  fabrics 
of  cotton  and  cotton  with  linen  were 
developed  which  have  some  properties 
of  value  that  all-linen  has  not,  besides 
being  cheaper.  Streamline  wire  was 
brought  out  of  the  experimental  stage 
and  can  be  obtained  of  equal  strength 
and  reliability  with  stranded  cable. 
Very  light  sheet  metal  has  been  used 


COMMERCIAL  AVIATION  IN 
ENGLAND 

REPORTS  from  abroad  indicate  that 
,  the  Handley-Page  Co.  is  now 
making  use  of  converted  bombers,  for 
continental  air  service.  These  ma- 
chines are  known  as  Type  W-S,  and 
carry  15  passengers  or  2  tons  of  freight 
at  a  speed  of  112  miles  an  hour.  The 
first  of  these  machines  was  exhibited 
at  the  Paris  Aero  Show,  having  been 


Two  useful  appliances  for  the  airplane  hangar.  Dimensions  of  practical  wheel 
chock  are  given  at  top  and  of  a  quick  action  lifting  jack  to  go  under  the  axle 

at  the  bottom 


for  surfacing  wing  frames,  which  have 
already  been  constructed  entirely  of 
metal.  All  of  these  experiments  can- 
not fail  to  bring  out  designs  of  planes 
and  engines  which  will  be  much  more 
enduring  and  lower  in  cost  than  pres- 
ent types.  There  is  no  reason  why  a 
good,  substantial  airplane  cannot  be 
built  on  a  quantity  basis  cheaper  than 
a  good  automobile  and  if  it  is  reason- 
ably enduring,  its  up-keep  cost  will  be 
no  greater  than  that  of  an  automobile 
of  similar  capacity  for  a  given  mile- 
age. Of  course,  before  the  airplane  can 
compete  with  the  automobile,  to  any  ex- 
tent, the  demand  must  be  large  enough 
to  warrant  production  on  a  large  scale. 


flown  there  from  London.  On  the 
close  of  the  exhibition  this  machine 
was  flown  back  from  Paris  to  London, 
making  the  flight  in  2  hours  10  min- 
utes. The  average  time  between  Paris 
and  London  is  under  3  hours  by  air; 
by  train  and  steamer  the  journey  often 
occupies  14  hours.  Since  the  London 
to  Paris  and  Brussels  air  services  were 
established  on  Sept.  2,  1919,  until 
Jan.  29,  1920,  Handley-Page  machines 
had  carried  924  passengers,  43,412 
lbs.  of  freight  and  had  covered  a  dis- 
tance of  65,293  miles.  On  May  1, 
1919,  civilian  aviation  was  established 
in  Great  Britain,  and  from  that  date 
Until  Jan.  29,  1920,  Handley-Page 
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machines  carried  461  passengers,  44,- 
805  lbs.  of  freight,  and  covered  74,743 
miles. 

A  new  service  has  recently  been 
established  between  London,  Paris  and 
Brussels  for  carrying  freight  at  re- 
duced rates.  The  following  is  the 
scale  of  charges: 

Per  Lb. 

Shipments  up  to  10  lbs  *2/6 

from  10  to  20  lbs  2/3 

from  20  to  50  lbs....  2/- 
from  50  to  100  lbs. ..  1/9 
100  lbs.  &  over   1/6 

Passengers    baggage  (unaccom- 
panied by  passengers)   1/6 

Minimum    5/— 

•  At  English  rate*.  Shillings  equivalent  to  25 
cents  and  pence,  2  cents. 

Numerous  consignments  of  delicate 
articles,  such  as  ladies  silk  dresses, 
scientific  instruments,  antiques,  valu- 
able flowers,  are  now  constantly  carried 
by  air  between  Paris  and  London.  Air 
service  is  proving  itself  particularly 
valuable  for  this  class  of  transporta- 
tion? for  all  danger  of  damage  by  rough 
handling  is  removed,  and  the  risk  of 
loss  by  theft  becomes  negligible. 

FRENCH  AERO  ENGINE 
OUTPUT 

ACCORDING  to  a  paper  read  by 
k  M.  Martinot-Lagarde,  before  the 
Society  of  Civil  Engineers  of  France, 
the  production  of  aircraft  engines  in 
that  country  increased  from  40  per 
month  in  August,  1914,  to  4,200  in  Oc- 
tober, 1918,  or  from  900  per  year  in 
1914  to  34,000  for  the  first  ten  months 
in  1918.  During  the  war  a  total  of 
nearly   90,000  aircraft  engines  were 


built,  representing  an  aggregate  work 
of  100,000,000  man-hours,  an  output 
of  nearly  2,000,000  hp.  and  a  cost  of 
2,000,000,000  francs. 


A  NEW  RECORD  IN  AVIATION 

THE  great  transatlantic  aeroplane 
A.  R.  F.  which  was  completed  on 
February  26,  1920,  at  the  airship  shops 
of  the  Fiat,  began  its  flights  at  the 
Aviation  Field  of  Mirafiori  in  Turin 
with  a  wonderful  speed  record,  in 
which  the  world's  record  was  beaten  by 
the  well-known  aviator  Lieutenant 
Francesco  Brak  Papa,  who,  with  four 
passengers  on  board,  attained  the 
amazing  speed  of  261  kilometers  an 
hour.  The  flight  was  carried  out  ac- 
cording to  the  rules  of  the  International 
Aeronautic  Federation  and  was  of- 
ficially supervised  by  the  commissaries 
of  the  Aero  Club  of  Italy,  and  by  of- 
ficers of  the  Italian  Military  Aviation, 
to  whom  was  entrusted  the  duty  of 
verfying  the  electric  measuring  appa- 
ratus. 

This  record  marks  a  decisive  turn- 
ing point  in  the  development  of  avia- 
tion and  shows  the  seriousness  of  intent 
and  the  broad  means  with  which  the 
great  Italian  Company,  long  known  for 
its  multiform  activity  in  the  various 
branches  of  industry,  has  persevered  in 
the  study  of  this  new  branch  of  engi- 
neering, before  which  there  is  certainly 
a  bright  future.  The  machine  was  the 
one  invented  by  Engineer  Celestino 
Rosatelli  and  shown  at  the  Internation- 
al Exposition  in  Paris.  It  attracted  the 
general  admiration  of  engineers  by  its 
ponderous  bulk  combined  with  a  pleas- 


ing elegance  of  form  and  harmony  of 
lines.  This  craft  is  a  biplane  of  conven- 
tional design  propelled  by  the  powerful 
700  hp.  motor  illustrated,  this  is  also 
the  product  of  the  Fiat  Company.  The 
machine  has  a  capacity,  in  addition  to 
the  crew  and  instruments  for  fully  660 
gallons  of  fuel,  or  sufficient  to  supply 
the  motor  for  twenty  consecutive  hours, 
which  renders  it  possible  for  the  air- 
plane to  cover  the  great  distance  of  five 
thousand  kilometers  without  stopping, 
while  the  voyage  across  the  Atlantic  is 
only  three  thousand. 

AN  ELECTRICAL  TURN  INDI- 
CATOR 

There  has  recendy  been  introduced 
in  German  flying  circles  an  instrument 
that  indicates  the  difference  in  air  speed 
between  the  two  wing  tips,  which  is  but 
another  way  of  expressing  the  rapidity 
of  turns.  Two  venturi  tubes  are  used, 
one  over  each  wing  tip.  Each  venturi 
contains  three  resistance  thermometers, 
one  in  the  throat,  one  in  the  entrance 
section,  and  one  in  the  exit  section. 
The  temperature  difference  between  the 
throat  and  the  entrance  and  exit  can 
thus  be  obtained  for  each  venturi.  By 
combining  two  instruments  differenti- 
ally, the  difference  in  temperature  be- 
tween the  two  throats  can  be  measured. 
This  temperature  difference  will  de- 
pend on  the  rate  of  turning.  It  is 
claimed  that  the  electrical  recorder  has 
very  little  lag. 

It  is  advised  that  lenses  should  be  boiled 
in  distilled  water  before  being  put  in  place 
and  where  it  is  possible  the  instruments 
should  be  airtight  and  filled  with  dry  air. 


The  700-/7 J>.  FJA.T. 
aviation  engine  shown 
at  the  right  is  a  good 
example  of  modern 
high  power  and  light 
weight  motor  design. 
It  is  a  twelve-cylinder 
type 


'FJA.T.  four-passenger  bi- 
plane shown  below  is  a  very 
efficient  large  capacity  air- 
plane design  with  amazing 
speed  possibilities.  It  has  a 
flying  radius  of  twenty 
hours 
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The  Henri  George  Mercury  Vapor  Lamp 

By  Prof.  T.  O'Conor  Sloane 


THE  quartz  tube  mercury  vapor 
lamp  of  the  ordinary  type  has 
various  disadvantages.  The  fact 
that  mechanism  is  required  to  rock  or 
oscillate  the  lamp  back  and  forward  in 
order  to  light  it,  is  one  objectionable 
feature.  It  takes  some  fifteen  minutes 
to  get  started  into  full  illuminating 
power.  Containing  a  quantity  of  mer- 
cury in  a  high  vacuum  there  is  danger 
of  fracture  from  a  mercury  hammer, 
analogous  to  the  well-known  water 
hammer.  No  matter  how  well  con- 
structed as  regards  the  joints,  and  no 
matter  how  pure  the  mercury  and  the 
quartz  may  be,  there  is  always  danger, 
that  air  will  find  its  way  into  the  in- 
terior, impair  the  vacuum  and  inter- 
fere with  the  proper  operation  of  the 
lamp.  Other  troubles  incident  to  their 
operation  are  cited.  The  lamp  de- 
scribed here  lights  on  turning  on  the 
current  without  rocking,  has  no  vacuum 
in  its  interior,  and  starts  into  full  oper- 
ation at  once.  Referring  to  the  three 
■  diagrams  its  operation  and  general  fea- 
tures of  construction  may  be  followed 
out 

Suppose  the  tube  in  Fig.  1  was  filled 
with  mercury,  and  that  its  ends  were 
open  and  were  immersed  in  open  cups 
of  mercury;  the  pressure  of  the  atmos- 
phere would  keep  the  tube  full.  If  a 
current  of  electricity  were  passed 
through  the  circuit  as  shown,  the  mer- 
cury would  complete  the  circuit  But 
if  die  current  was  of  sufficient  strength 
it  would  heat  the  mercury  in  the  upper 
bent  of  the  tube,  would  vaporize  it  and 
form  a  bubble,  breaking  the  circuit  and 
giving  at  least  one  of  the  conditions  for 
starting  an  arc.  This  arrangement  is 
very  insensitive,  as  so  much  heat  would 
be  needed  to  break  the  mercury  column. 
Now  suppose  a  bulb  or  flask-like  re- 
cipient, R,  of  Fig  2  communicated  by 
the  tube,  t,  with  the  upper  part  of  the 
bent  tube.  A  comparatively  slight  heat- 
ing of  the  bulb,  R,  would  form  a  bubble 
of  gas  in  the  upper  part  of  the  bent 
tube,  across  which  an  arc  under  proper 
conditions  would  spring.  It  is  clear, 
that  we  have  got  rid  of  the  need  of 
rocking  or  oscillating  the  lamp  to  start 
it 

So  much  for  the  basic  principles. 
Now  referring  to  Fig.  3  we  see  there  in 
diagram  a  bent  tube  hermetically 
sealed.  The  recipient,  4,  communicates 
by  a  tube  t,  as  before  with  the  top  of  the 
bend,  and  by  another  tube,  t*,  with  the 
lower  part  of  the  working  tube.  A 
second  recipient,  R',  with  a  stricture  at 
e,  gives  additional  capacity  for  mercury. 
Here  too  the  circuit  is  differently  ar- 
ranged. One  of  the  wires  of  the  cir- 
cuit enters  the  recipient,  R,  at  its  top, 
where  it  is  sealed  in,  and  wound  into  a 


heating  coil  passes  down  through  the 
tube,  f ,  into  the  mercury  lying  in  the 
quartz  tube.  The  other  wire  enters  the 
quartz  tube  at  its  other  end.  The  level 
of  the  mercury  when  the  tube  is  inactive 
is  indicated  by  the  dotted  line,  a,  b. 
When  the  current  is  caused  to  pass  it 
heats  the  gas  in  R,  expands  it  breaks 


Figs.  1,  2  and  3 — Diagrams  showing  princi- 
ples of  Henri  George  mercury  vapor  lamp 

the  mercury  column  and  the  arc  starts. 
The  recipient,  R',  receives  any  excess 
of  mercury,  the  stricture  preventing 
sudden  changes  and  ensuring  a  steady 
action. 

The  breaking  of  the  mercury  column 
is  thus  provided  for,  and  the  next  ques- 
tion is  what  gas  should  be  used  to  fill 
the  recipient,  R.    The  gas  is  to  be  at 


Fig.  4 — The  Henri  George  mercury  vapor 
lamp 

atmospheric  pressure;  hydrogen  will 
not  do  for  at  such  pressure  it  will  pre- 
vent the  formation  of  the  arc;  air  con- 
tains oxygen  which  would  attack  the 


mercury  in  action;  nitrogen  does  not 
work  well  as  it  forms  a  deposit  on  the 
walls  of  the  tube,  probably  an  unstable 
nitride,  and  interferes  to  a  considerable 
extent  with  the  action.  It  is  the  use  of 
the  rare  gases  of  the  atmosphere,  which 
has  made  this  lamp  successful.  If  the 
mercury  column  is  broken  in  an  atmos- 
phere of  neon,  argon  or  helium  the  arc 
always  forms  and  starts  at  once  into 
full  action,'  provided  the  gas  is  abso- 
lutely dry.  If  there  is  any  moisture 
present  hydrogen  is  formed  by  dissocia- 
tion and  the  action  is  interfered  with. 

The  actual  lamp  is  shown  in  Fig.  4. 
The  quartz  tube,  within  which  the  arc 
is  formed  is  indicated  by  1,  W  is  the 
cathode  reservoir  of  mercury,  3  is  the 
anode  reservoir,  4  and  T  are  the  posi- 
tive and  negative  'terminals.  The  re- 
cipients, 7  and  8,  corresponding  to  R 
and  R'  of  Fig.  3,  are  connected  by  the 
tube  6.  The  tube,  9,  corresponding  to 
T  of  Fig.  3,  must  be  three-sixteenths 
or  more  of  an  inch  in  diameter.  The 
tube,  10,  containing  a  heating  coU  of 
tungsten,  12,  has  a  hole  in  its  wall  at 
1 1 ;  the  lower  end  of  the  wire  is  always 
immersed  in  mercury  at  the  base  of  the 
lamp.  At  13  is  the  steadying  stricture, 
the  line  14,  IS  shows  the  level  of  the 
mercury  when  the  lamp  is  inactive.  At 
IS  there  is  an  annular  space  between 
the  concentric  tubes.  The  lamp  is 
hermetically  sealed.  The  lamp  oper- 
ates on  direct  current,  regulated  by  a 
rheostat,  16;  this  is  set  so  as  to  give  a 
current  of  eleven  amperes  when  the 
lamp  is  in  operation. 

To  start  the  lamp,  the  current  is 
turned  on  by  a  switch.  The  coil,  12, 
becomes  hot,  the  gas  expands  and 
breaks  the  column  of  mercury  in  1,  the 
arc  forms  and  eventually  plays  from 
A  to  B ;  the  excess  of  mercury  rises  into 
7.  In.  a  lamp  for  a  115  volt  circuit, 
the  current  drops  to  four  amperes  at  a 
voltage  between  the  terminals  of  eighty 
to  eighty-five  volts.  The  mercury  vapor 
soon  expels  all  gas  from  the  arc-tube,  1, 
and  in  five  or  ten  seconds  the  lamp  is 
in  operation.  The  long  period  of  wait- 
ing, incident  to  the  use  of  the  ordinary 
quartz  tube  lamp  is  done  away  with, 
and  the  fact  that  the  pressure  in  the 
lamp  is  practically  atmospheric  dis- 
poses of  the  trouble  of  leakage  into  the 
interior  of  any  air.  The  lamp  is  start- 
ed by  the  turn  of  a  switch,  no  rocking 
is  needed  to  draw  out  the  arc  Its  ac- 
tion is  made  steady  by  the  stricture  at 
13  as  previously  explained. 


To  make  twist  drills  available  for  drilling 
marble,  a  French  contemporary  gives  the 
following  instructions:  One  side  of  the  point 
is  to  be  kept  at  the  regular  angle  of  59°. 
The  other  side  is  to  be  ground  off  to  48°. 
Both  angular  measurements  are  referred  to 
the  axis  of  the  drill.  Another  thing  recom- 
mended is  to  file  or  grind  a  slot  across  the 
point  at  90*  with  the  cutting  edge  about 
one-quarter  of  an  inch  deep. 
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EXTREMELY  LIGHT  AUTO 
BODY 

MENTION  has  been  previously 
made  in  these  columns  of  the  in- 
fluence of  automobile  engine  design 
principles  on  the  development  of  the 
aerial  power  plant  and  now  we  find 
that  aerial  designers  are  contributing  to 
the  refinement  of  automobile  construc- 
tion, especially  as  relates  to  body  con- 
struction. Our  contemporary,  Auto- 
motive Industries,  describes  a  special 
five  passenger  Sedan  body  which  is 
claimed  to  weigh  only  120  pounds  for 
a  car  of  112  inches  wheelbase.  These 
bodies   are   constructed   on  airplane 


Light  car  has  novel  spring  suspension 

fuselage  principles  and  are  of  a  three- 
ply  veneer  combination.  The  great 
strength  and  light  weight  of  plywood 
permits  it  to  act  as  a  sheathing  and  at 
the  same  time  contribute  considerably 
to  the  strength  of  the  structure.  The 
veneers  usually  employed  consist  of  two 
plies  of  birch  with  a  play  of  mahogany 
between.  The  thickness  used  in  auto 
body  work  is  J^j  inch. 

At  the  last  summer  meeting  of  the 
Society  of  Automotive  Engineers  there 
was  an  interesting  discussion  on  a  five 
passenger  Sedan  that  would  weigh  900 
pounds  complete.  In  this  car,  the  sills 
and  frame  are  combined  and  the  axles 
are  replaced  by  cross-springs,  which 
perform  the  functions  of  both  springs 
and  axle.  The  drive  to  the  rear  is 
through  propeller  shafts  with  universal 
joints.  Plywood  is  used  practically 
exclusively  in  the  construction  of  the 
car,  even  the  fenders  being  of  this  ma- 
terial. The  cross-spring  suspension  is 
of  particular  interest,  and  is  illustrated 
herewith. 

There  is  nothing  experimental  about 
the  construction  as  it  was  tried  out  on 
a  light  cyclecar  six  years  ago.  The 


rear  construction  is  modified  from  De 
Dion  practice  of  nearly  twenty  years 
ago  and  should  prove  practical  in  the 
new  application.  As  will  be  evident, 
there  will  be  very  little  unsprung 
weight  and  exceptionally  easy  riding 
should  be  obtained  from  this  method  of 
springing.  As  an  example  of  the  light 
weight  of  the  plywood  body,  there  has 
just  been  shipped  to  one. of  the  well 
known  eastern  manufacturers  a  five- 
passenger  Sedan  body  weighing  196 
pounds.  This  car,  which  is  known  for 
its  lightness,  has  hitherto  used  an 
aluminum  body  weighing  600  pounds. 


NEW  USE  FOR  POISON  GAS 

ANEW  use  has  been  found  for  sur- 
plus war  stocks  of  asphyxiating 
gas.  Some  cases  of  typhus  occurred  in 
Paris,  among  refugees,  and  it  was  sus- 
pected that  they  originated  from 
clothes  from  which  vermin  had  not 
been  entirely  removed. 

One  of  the  measures  used  by  the 
Pasteur  Institute  was  to  take  the 
clothes,  hair  brushes  and  combs  of 
those  who  had  been  in  contact  with 
persons  affected  and  hang  them  for 
twenty  minutes  in  a  cylinder  contain- 
ing a  mixture  of  chloropicrine,  which 
was  one  of  the  asphyxiating  gases  used 
in  the  war.  Twenty  cubic  centimeters 
of  gas  were  used  for  every  cubic  meter 
of  air  and  the  mixture  was  heated  to 
45  degrees  Centigrade.  In  addition  to 
clothes  the  mattresses  and  blankets 
were  treated  in  this  way  and  it  was 
found  that  as  well  as  killing  all  vermin 
the  gas  disinfected  them  completely. 


PROPOSES  SHAFT  TWELVE 
MILES  DEEP 

SIR  CHARLES  PARSONS,  lectur- 
ing recently  at  the  Royal  Insti- 
tution, referred  to  his  proposal  for 
sinking  a  bore  hole  twelve  miles  deep 
into  the  earth.  He  said  that  the  cost 
of  boring  the  hole  would  not  be  very 
great.  In  countries  where  the  atmos- 
phere is  dry,  the  sides  of  mine  shafts 
are  cooled  by  sprinkling  them  with 
water,  the  evaporation  of  which  cools 
the  rock.  This  effect  might  be  aug- 
mented by  artificially  drying  and  cool- 
ing the  air  before  passing  it  down  the 
mine.  With  still  greater  depths  of 
shaft  further  methods  of  cooling  would 
probably  be  necessary.  The  heat  might 
be  carried  upwards  by  means  of  brine 
circulated  in  a  closed  ring  of  steel  pipes 
with  a  rising  and  descending  column, 
or  a  simpler  method  would  be  to  ar- 
range for  a  rain  of  liquid  air  down  the 
shaft.  When  seeking  the  deeper  por- 
tions of  the  shaft  probably  shields 
would  be  required  to  protect  the  miners 
from  the  splintering  of  the  rock,  since 
the  intense  compressive  stress  splits  off 
scales  from  the  surface,  sometimes  with 
considerable  violence.    When  he  first 


Di 


brought  forward  his  suggestion  in  1904, 
the  estimate  of  the  time  required  to 
sink  a  shaft  twelve  miles  deep  was 
eighty  years;  but  with  improved  ma- 
chinery and  methods  the  records  have 
been  so  much  lowered  that  he  now 
thinks  an  estimate  of  thirty  years  rea- 
sonable.— (Compressed  Air  Magazine.) 


AUXILIARY  LATHE  PEDAL 

FT  the  usual  arrangement  of  foot 
lathes,  the  foot,  which  does  the  driv- 
ing gives  one  impulse  downwards  for 
each  turn  of  the  flywheel,  and  then  has 
to  be  raised  simultaneously  with  the 
rising  of  the  pedal.  In  the  simple  ar- 
rangement illustrated  an  extra  pedal  is 
provided,  hinged  to  a  block  of  wood, 
which  block  is  screwed  down  to  the 
floor.  The  two  pedals  are  connected  by 


Auxiliary  lathe  pedal 


a  rope  passing  over  a  grooved  pulley 
attached  by  a  bracket  underneath  the 
lathe  bed.  In  operating  the  left  hand 
working  pedal  is  pressed  down  as  the 
flywheel  turns.  At  the  end  of  the  down 
stroke,  instead  of  raising  the  foot  by 
muscular  effort,  the  other  pedal  is 
driven  down  by  the  other  foot,  lifting 
the  driving  pedal  and  with  it  the  other 
foot  of  the  operator.  This  makes  the 
work  much  easier  as  the  feet  press  al- 
ternately down,  and  the  tiresome  lifting 
of  the  foot  is  done  away  with.  The 
attachment  of  the  second  pedal  to  the 
floor-block  is  shown  in  the  smaller 
figure. 


The  asphalt  lake  on  the  Island  of 
Trinidad  is  one  of  the  classic  curiosi- 
ties of  the  world.  Owing  to  the  closing 
of  the  Continental  markets,  the  output 
was  greatly  reduced  during  the  war, 
little  more  than  one-quarter  of  the  nor- 
mal output  being  exported  in  1918.  In 
Trinidad  and  Tobago  there  are  a  num- 
ber of  wells,  producing  upward  of  43,- 
000,000  gallons  in  a  year. 


Continual  reports  are  coming  in 
from  all  over  the  world  about  iron  ore 
and  coal  deposits.  It  is  reported  from 
Queensland  that  in  one  place  there  are 
500,000  tons  of  magnetic  ore.  This  ore 
has  a  way  of  being  very  pure  or  very 
impure  and  the  Queensland  ore  is  said 
to  be  of  wonderful  purity.  Boring  op- 
erations have  shown  the  existence  of 
many  millions  of  tons  of  coal.  In  the 
existing  condition  of  things  it  is  a  com- 
fort to  hear  of  coal  and  iron  ore  de- 
posits. 
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Small  Boat  for  Outboard  Motor 


y Oak  Half 
Round — 
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THE  economical  and  simple  in- 
stallation of  the  various  types  of 
outboard  motors  intended  to 
convert  ordinary  rowboats  into  motor 
boats  is  remarkable  and  many  varieties 
of  this  type  of  light  power  plant  have 
been  made  and  have  been  found  satis- 
factory in  many  respects.  The  aver- 
age rowboat,  however,  is  not  well 
enough  built  to  be 
adapted  for  an  out- 
board motor  or  to  war- 
rant making  it  a  semi- 
permanent installation. 
It  is  possible  to  build 
a  small,  inexpensive 
craft  that  will  be  as 
easy  to  propel  with  oars 
as  a  rowboat  is  and  at 
the  same  time  have  pro- 
portions that  make  it 
much  better  suited  to 
carry  the  added  weight 
of  the  outboard  power 
plant  at  the  stern. 

One  of  the  requirements  is  that  the 
after  sections  be  fuller  and  the  boat 
have  more  beam  than  would  be  the 
case  if  intended  to  be  used  only  as  a 
simple  rowboat.  The  boat  illustrated 
has  been  designed  by  an  experienced 
naval  architect,  who  has  had  consider- 
able experience  with  small  boats  of  this 
type.  It  is  clearly  outlined  in  the  ac- 
companying design  drawings  and  its 
construction  will  be  clear  to  anyone 
familiar  with  boat  making.    It  should 


be  of  special  interest  to  our  readers  in- 
terested in  small  boat  construction.  The 
boat  has  lap  strake  sides  and  the  gun- 
wale is  left  open  so  that  any  water 
collected  in  the  boat  will  run  out  when 
the  boat  is  turned  on  its  side  to  clear 
the  interior  of  water. 

The  main  feature  is  the  extra 
strength  of  the  transom,  which  is  ma- 


lOunwaltlfxf'Oak 

j>'  filling BttOunwale  gndSKirshakt  \ 
\  forOarlockslOrftyOak  * 
;StakrWhikPim 


ll'Knu 


'•Rail 
Oa, 


7*1 1 


of  Bracts  fx? 


NailingStripi('xf"~* 
Oak 

Bothml'x6'W.e; 
athwartships  -' 


WsFramtsl'xZ'Oak 
sawn to  shape 

.-Wearing Ship i'xI'Oak starting 
'  fromSnmandending  about 
6' from  Transom 


'InnerKttl 
!  S'xfOak 
''Outerffeel-Z'xfOak 

7  saw  cuts  in  after  end  length  ofDeadwood. 
Center  cut  %"wide  to finish cor.on  botfomof 
DeadwoodSide  pieces  to  follow  bottom  of  Boat 


Cross  section  of  boat  showing  lop  stroke  construction 

terially  strengthened  to  be  better  able 
to  resist  the  vibration  of  the  engine  and 
carry  the  weight  Another  feature  is 
the  design  of  the  rear  or  stem  seat, 
which  is  so  shaped  that  the  operator 
can  sit  comfortably  in  any  of  the  posi- 
tions he  may  desire  to  occupy  while 
working  at  the  power  plant  or  con- 
trolling the  boat.  The  sides  flare  out 
more  than  in  the  usual  rowboat  This 
flare  extends  the  entire  length  of  the 
craft.   This  is  to  keep  the  boat  dry  in 


choppy  seas  by  throwing  the  water  to 
the  sides  as  the  boat  progresses  forward. 

The  broader  beam  at  the  rear  will 
keep  the  boat  from  riding  with  its 
stem  in  the  air  as  the  ordinary  row- 
boat  does  when  it  is  fitted  with  a  spe- 
cial outboard  motor  and  enables  the 
boat  to  sit  better  when  the  operator  rid- 
ing in  the  rear  seat  alone  which  brings 
most  of  the  weight  at 
the  back  end.  The 
outer  keel  is  made  re- 
movable because  a 
small  boat  of  this  kind 
is  constantly  hauled  out 
on  the  beach  and  it 
may  be  necessary  to  re- 
place the  keel  with  a 
new  one  after  the  fric- 
tion against  sand  and 
stones  has  worn  out  the 
old  one.  Rubbing  strips 
are  also  provided  along 
the  sides  and  the  re- 
movable keel  piece  and 
these  strips  may  be  used  when  neces- 
sary thereby  protecting  the  bottom  and 
side  planks  against  undue  depreciation. 

A  boat  of  mis  size  is  not  only  an  ex- 
cellent type  of  tender  for  larger  water 
craft,  but  is  also  a  very  good  and  handy 
general  utility  boat  for  fishing  and  other 
work  of  that  nature.  It  may  be  built  of 
any  of  the  woods  recommended  for  boat 
construction  in  previous  issues  of  this 
publication  and  the  details  of  construc- 
tion should  be  readily  understood. 
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Design  drawings  of  small  boat  especially  well  adapted  for  use  with  outboard  motor 
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THE  GASOGRAPH  FUEL  GAUGE 

A TANK  gage  designed  to  be 
mounted  on  the  instrument  board 
and  adapted  to  indicate  the  amount  of 
fuel  either  in  a  seat  tank  or  a  rear  tank 
has  been  placed  on  the  market  recently. 
The  device  contains  no  float,  springs 
or  wires,  and  it  is  not  necessary  to  mu- 
tilate the  tank  in  order  to  install  it,  as 
it  screws  into  the  drain  opening.  The 
principle  of  the  device  is  as  follows: 
The  pressure  due  to  the  weight  of  the 
gasoline  in  the  tank  is  transmitted 


STRENGTH  OF  UNIVERSAL 
JOINTS 

THE  strength  of  the  various  parts 
entering  into  the  construction  of  the 
average  automobile  is  seldom  appreci- 
ated by  the  layman.  The  great  strength 
of  universal  joints  was  brought  out  by  a 
series  of  torsion  tests  made  in  the  Labo- 
ratory for  Testing  Materials  of  the 
Massachusetts  Institute  of  Technology 
and  shows  how  manufacturers  of  such 
components  provide  a  large  factor  of 
safety  so  that  breakage  due  to  weak- 


Instrumvrt  Board — 


— -Diaphragm 


The  Gasograph  fuel  gauge  skews  amount  of  liquid  m  rear  tank  on  car  dash 

through  a  small  copper  tube  to  the 
gauge  on  the  instrument  board,  and  this 
indicates  the  quantity  of  gasoline  in 
the  tank  by  an  indicating  hand  moving 
over  the  dial.  The  principle  on  which 
the  indicator  works  is  the  same  as  that 
of  a  pressure  gauge  or  manometer,  ex- 
cept that  a  diaphragm  is  used  instead 
of  a  Bourdon  tube.  The  instrument 
can  be  installed  with  tanks  located  any- 
where on  the  car  and  using  either 
vacuum  or  gravity  feed.  It  is  guar- 
anteed for  one  year. 


S.  A.  E  standard  ten-spline  fitting,  the 
joint  showed  yielding  under  a  twisting 
moment  of  72,000-inch  pounds,  and 
failed  under  a  twisting  moment  of  75,- 
600-inch  pounds.  The  shaft  failed  at 
the  spline  end  by  shearing  at  the  neck. 
The  keys  started  to  shear  slightly  at  the 
other  end.  No  damage  was  done  to  the 
ring,  bushing  or  forks.  This  would  cor- 
respond to  the  transmission  of  more 
than  1,000  horsepower  at  a  speed  of 
1,000  R.P.M.,  which  is  the  normal 
speed  of  many  auto  and  truck  engines 
and  which  corresponds  to  the  propeller 
shaft  speed  with  the  gearing  in  direct 
drive  at  car  speeds  ranging  from  30  to 
40  miles  per  hour,  depending  on  the 
size  of  the  rear  wheels  and  final  drive 
gear  ratio.  The  most  powerful  average 
auto  engine  would  not  deliver  over  50 
or  60  horsepower  at  this  speed  so  it  will 
be  apparent  that  the  factor  of  safety  is 
twenty. 

In  the  third  test  the  same  ring  was 
used  as  in  test  No.  2,  but.  fitted  with 
two  new  forks  and  shafts.  The  shafts 
were  solid  at  both  ends  and  fitted  with 
two  7/16-inch  keys  in  each.  The  joint 
showed  yielding  under  a  twisting  mo- 
ment of  93,000-inch  pounds,  and  failed 
under  a  twisting  moment  of  100,000- 
inch  pounds.  The  shaft  was  badly 
twisted  at  one  end  and  the  keys  sheared. 
At  the  other  end  the  shaft  was  slightly 
twisted  and  keys  sheared.  No  damage 
was  done  to  ring  or  bushings.  The  key- 
ways  in  the  forks  were  slightly  twisted. 
A  scale  drawing  of  the  joint  tested, 
which  was  reproduced  from  "Automo- 
tive Industries,"  is  shown  herewith. 


Aeroplane  propellers  have  been  made  of 
BakeHte-Micarta.  Bakelite  is  familiar  to  our 
readers  as  an  insulating  material  in  the  con- 
struction of  fine  electrical  apparatus  and 
many  other  places,  where  celluloid  or  hard 
rubber  formerly  figured.  These  propellers 
were  found  to  be  much  stronger  than  wood, 
sometimes  twice  as  strong,  and  therefore  can 
be  made  thinner  and  lighter.  To  secure  them 
to  the  engine  light  keys  may  be  used,  bear- 
ing directly  on  the  material  itself,  instead 
of  the  heavy  flanges,  hubs  and  bolts  used 
on  wooden  propellers.  They  were  exposed 
during  their  trials  for  two  summer  months 
to  changes  of  weather  and  varied  in  pitch 
only  0.2°.  The  plane  speed  and  rate  of 
dim  bring  were  about  the  same  as  with  wooden 
propellers,  but  the  engine  speed  was  100 
r.p.m.  less.  They  lend  themselves  readily 
to  reinforcement  by  metal  strips  imbedded  in 
them.  It  is  claimed  that  one  will  outwear 
several  wooden  propellers. 


Tests  of  this  universal  joint  show  that  the  design  has  a  large  safety  factor 


ness  of  design  is  almost  impossible. 

The  specimens  were  centered  in  a 
torsion  machine.  In  the  first  test  the 
universal  was  connected  up  at  one  end 
to  a  V/2-in.  S.  A.  E.  standard  taper 
with  S.  A.  E.  standard  key,  and  at  the 
other  end  to  a  1  &-in.  S.  A.  E.  standard 
ten-spline  fitting.  The  joint  failed  un- 
der a  twisting  moment  of  40,680-inch 
pounds,  owing  to  the  S.  A.  E.  key 
shearing  off.  No  damage  was  done  to 
the  ring,  bushings  or  forks. 

In  the  second  test,  made  on  the  same 
joint  fitted  to  new  shafts,  these  being 
connected  at  one  end  by  two  7/16-in. 
keys  and  at  the  other  end  by  a  1^-in. 


Musicians  find  the  drum  an  unsatisfactory 
instrument  for  lack  of  harmonic  overtones. 
From  India  comes  the  description  of  a  drum 
whose  parchment  head  is  loaded  with  an 
adherent  composition  containing  finely  di- 
vided iron.  Such  composition  lies  in  a  cen- 
tral circle.  Around  the  edge  a  second  ring 
shaped  membrane  is  secured  and  the  effect 
of  the  loading  is  to  produce  good  harmonic 
overtones. 


The  forests  of  the  world  are  being  de- 
pleted as  we  all  know  and  from  Brazil  comes 
the  statement  that  reforestation  of  the 
eucalyptus  tree  is  proposed.  Five  years 
suffices  for  the  growth  of  the  tree  to  a 
commercial  size,  and  the  expense  is  figured 
at  3  shillings  sterling  per  cubic  meter  of 
wood. 
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MANUAL  ARTS  and  CRAFTS 

PROJECTS  FOR  THE  SCHOOL.  HOME  OR  SHOP 


SLIPPER  BOX  AND  FOOT  REST 
FOR  THE  BEGINNER 

THIS  foot  rest  is  also  used  as  a  re- 
ceptacle for  father's  or  mother's 
slippers.  It  surely  will  be  a  very  ac- 
ceptable birthday  or  holiday  gift.  It 
may  be  made  from  any  convenient  ma- 
terial. Ordinary  soap  boxes  or  canned- 
goods  boxes  at  the  corner  grocery  store 
will  suffice  for  the  stock  required.  The 
dimensions  may  be  varied  to  suit  the 
builder.  The  principle  factors  govern- 
ing the  size  is  the  material  at  hand,  the 
comfort  of  the  user  and  the  length  of 
the  slippers.  The  principal  aim  in  this 
design  is  simplicity  of  construction,  all 
butt  joints  securing  the  components  by 
lock-nailing  with  one  and  one-half- 
inch  number  sixteen  finish  nails  or 
brads. 

Chestnut,  whitewood,  cypress,  red- 
wood and  pine  are  recommended  for 
the  beginner.  The  hardwoods,  plain  or 
quartered  oak,  ash,  mahogany  or  black- 
walnut  from  old  furniture  will  be 
found  excellent  material  for  the  ad- 
vanced workers  and  will  take  a  much 
nicer  finish. 

The  ends  may  be  braded  together 
when  fashioning  the  contour.  The  de- 
sign is  such  that  only  a  few  bits,  a 
cross-cut  saw,  a  plane  and  spoke-shave 
are  necessary  to  shape  it  The  cross-cut 
saw  will  saw  with  the  grain  well 
enough  if  a  rip  saw  is  not  available. 

The  first  step  is  to  establish  the  work- 
ing edge,  second,  square  off  the  length, 
saw  to  within  a  sixteenth  of  the  line, 
if  great  care  is  taken  to  do  this  accu- 
rately, no  further  tool  operation  will  be 
necessary  either  on  the  top  or  bottom  of 
the  end  pieces  "A."  Third,  lay  out  the 
centers  of  the  J^-inch  holes  for  the 
foot  and  the  1-inch  holes  for  the  sides, 
then  the  sloping  angles  for  the  slats  to 
dimensions  or  at  60  degrees  to  the  hori- 
zontal. You  will  observe  that  the  lower 
recess  section  is  made  so  that  the  con- 
tour can  be  sawed  with  any  saw  in  the 
line  indicated  by  the  dashes.  This,  if 
carefully  done,  will  only  require  touch- 
ing up  with  a  rasp  or  coarse  sand  pa- 
per. The  particular  part  of  this  opera- 
tion is  to  resolve  to  maintain  the  lines 
tangent  to  the  circles.  That  particular 
feature  instantly  indicates  the  work- 
manship and  skill  of  the  worker,  or  as 
it  is  more  commonly  called,  the  care- 
fulness of  the  student. 

A  very  easily  produced  design  to  add 
to  the  pleasing  appearance  of  this  proj- 
ect, especially  when  the  end  pieces  lack 


character  of  grain  is  shown  in  the  large 
end  detail.  The  design  is  merely  a  sug- 
gestion of  a  method  that  may  be  used. 
A  series  of  different  sized  holes  would 
also  serve  the  same  purpose.  It  is  ur- 
gently recommended,  however,  that  any 
change  in  this  design  be  drawn  out  on 
paper  full  size  or  to  correct  scale,  then 
submitted  to  others  for  criticism  before 
adoption.  This  may  be  easily  done  by 
shaping  the  piece,  then  tracing  around 
it  on  drawing,  wrapping  or  even  news 
paper.  This  will  be  found  interesting 
and  decidedly  instructive  to  the  ama- 
teur. I  find  it  very  convenient  when 
designing  or  helping  the  students  to  de- 
velop the  initiative  to  fold  a  sheet  of 
paper  on  the  symmetrical  center  line 
shown  in  the  end  detail  layout,  full 


size,  one-half  of  the  design,  then  cut 
out  the  pattern.  It  can  then  be  altered 
to  suit  one's  fancy.  The  law  of  design 
will  be  taken  up  in  a  future  article. 

In  all  projects  where  only  butt  joints 
are  used  it  is  essential  that  the  nailing 
be  given  due  consideration.  In  this 
case  the  bottom  will  require  four  \l/t 
No.  16  brads  driven  in  No.  1  and  3 
approximately  15  degrees,  diagonally 
in  a  horizontal  plane,  left  to  right  2 
and  4  right  to  left.  This  will  lock  the 
nails  similarly  to  those  shown  at  C. 
Here  again  it  may  be  necessary  to  cau- 
tion the  amateur  to  be  on  his  guard  not 
to  nail  too  closely  to  the  edges  or  ends 
of  the  slats.  The  nails  or  brads  act  as 
wedges  and  may  split  those  parts,  espe- 
cially in  hard  woods.  To  eliminate  any 


Clipper  Box^Toqt  Rest 

PE9l«NCf  E>Y  C.e.MULLCR 
■Scale-  In  Inchc-3 


Hi 

2 


a 


bill  op  Material 


Ends 
Bottom 

5LAT5 

Rails 


4  2  '* 


Dimensions  In  Inches 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  June 


239 


possibility  of  this  occurring,  close-fit- 
ting holes  may  be  drilled  for  the  brads 
with  either  a  twist  drill  or  brad  awl  if 
very  cautiously  done.  The  brads  must 
be  set  very  little,  care  must  be  taken  not 
to  let  the  nail  set  slip  as  it  would  scar 
the  wood  and  perhaps  split  it.  Finish 
the  project  by  any  of  the  methods  de- 
scribed in  previous  articles. 


MISSION  CHAIR 

THIS  style  chair  is  of  the  simplest 
possible  construction  and  when 
carefully  made  is  substantial,  comfort- 
able and  appropriate  for  a  dining  room. 
It  is  designed  particularly  for  the  ama- 
teur that  appreciates  the  mission  style. 
It  is  usual  to  start  work  of  this  char- 
acter by  getting  out  all  the  stock  to 
size  and  dressing  all  surfaces  that  show 
in  the  finished  product. 

It  is  advisable  for  the  amateur  to  set 
up  the  front  and  back  posts  in  the  po- 
sition they  are  to  occupy  relative  to 
one  another  in  the  finished  product  and 
mark  off  with  penciled  symbols  the  ap- 
proximate location  of  the  mortises. 


(This  will  prevent  a  possible  error  by 
laying  out  mismated  legs.)  Then  place 
them  on  the  bench,  side  by  side,  ac- 
curately squaring,  with  a  try-square 
across  the  bottom  of  the  legs.  Now 
gauge  all  the  mortises  precisely  from 
the  same  relative  corners  so  that  any 
difference  or  error  in  dressing  the  posts 
will  not  be  noticeable.  Next  the  rails 
are  laid  out  and  cut  to  length  allowing 
for  two  1-inch  mortises.  It  is  recom- 
mended that  one  of  each  of  the  various 
members  be  accurately  cut  to  length, 
then  used  as  a  template  to  mark  off, 
by  using  a  sharp  knife,  the  similar 
parts. 

Now  lay  out  the  shoulder  lines  and 
the  cheeks  of  the  tenons.  The  shoulder 
lines  must  be  exactly  squared  on  the 
four  surfaces  by  a  knife  mark;  this  if 
carefully  done,  will  not  only  insure  a 
perfect  joint  but  will  assist  in  forming 
a  clean  cut  shoulder.  A  back  saw  or 
mitre  box  will  be  found  to  work  very 
satisfactory  when  cutting  the  tenons. 
It  is  customary  to  make  the  mortises 
first  and  fit  the  tenons  in  their  res  pec- 
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tive  positions,  as  they  are  made  when 
produced  by  hand  methods. 

When  gauging  the  mortises  care 
should  be  taken  not  to  scratch  beyond 
the  shoulders,  so  that  no  gauge  marks 
will  show  after  assembling  the  parts. 
Bore  a  series  of  holes  with  an  augur  bit 
that  just  fits  the  width  of  the  mortise. 
A  Stanley  bit  jig  is  surely  worth  the 
price,  and  will  positively  insure  excel- 
lent results.  It  may  be  also  used  to 
employ  the  dowel  method  of  construc- 
tion, which  is  a  good  substitute  for 
tenons.  Many  cabinet  makers  and  prac- 
tical carpenters  use  the  dowel  method, 
using  two  or  three  }i-in.  dowels  2  in. 
long  instead  of  the  tenons.  The  cen- 
ters of  the  dowels  may  be  located  by 
driving  in  small  brads,  cutting  off  the 
heads  with  nippers,  then  pressing  the 
adjoining  surfaces  accurately  against 
these  brad  joints.  Using  the  intersec- 
tion of  the  lines  produced  by  the  gauges 
and  a  squared  penciled  line  is  the  .com- 
mon method.  The  slats  are  usually 
housed  into  the  back  rails  their  full 
thickness  and  width  about      in  deep. 

The  rule  for  size  of  tenons  is  to 
make  them  one-third  of  the  thickness 
of  the  material,  but  when  used  with  a 
thicker  post  they  are  increased  in  width, 
always  allowing  sufficient  shoulder 
stock  to  avoid  crushing  the  softer  side 
grain.  While  the  drawing  shows  the 
back  and  front  of  equal  width,  the  back 
may  be  an  inch  or  more  narrower  if  de- 
sired, but  this  entails  a  much  more 
difficult  problem  of  angles  in  the  side 
rails  and  mortises  or  tenons. 

When  "gluing  up,"  the  two  front 
legs  are  clamped  together  until  the  hot 
glue  sets.  The  back  posts  are  glued 
together  in  a  similar  manner.  Then 
the  front  is  assembled  to  the  back  of 
the  chair  with  all  four  legs  setting 
squarely  on  a  level  floor  or  bench. 

The  chair  is  now  finished  by  an  ap- 
plication of  the  desired  filler  or  stain 
as  per  the  manufacturer's  directions  or 
a  home-made  stain  may  be  made  of  any 
pigment  dissolved  in  turpentine,  kero- 
sene or  even  gasoline.  Water  and  alco- 
hol stains  are  sometimes  used.  Cut 
nails  soaked  in  vinegar  for  a  day  or 
two  will  produce  a  pleasing  brown 
stain.  It  is  suggested  mat  the  amateur 
try  this  on  a  specimen  of  his  waste 
wood,  as  all  stains  vary  in  shade  and 
affect  different  varieties  of  wood  in 
various  ways. 

Wipe  off  all  surplus  filler  or  stain. 
Let  it  dry  thoroughly  before  applying 
a  thin  coat  of  orange  shellac.  After 
shellac  has  hardened,  sandpaper  with 
No.  00  grade  sheets.  Over  this  apply 
several  coats  of  good  rubbing  wax  a 
little  at  a  time,  well  rubbed  in.  Each 
coat  is  to  be  well  polished  with  felt  or 
flannel  and  dried.  A  lustre  will  appear 
after  a  second  or  third  coat.  This  may 
be  purchased  especially  prepared  or 
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may  be  made  of  beeswax  with  only 
sufficient  turpentine  to  produce  a  paste. 
Care  must  be  taken  not  to  add  too 
much  wax,  as  it  fills  the  small  pores 
and  produces  a  chalk-like  appearance. 

The  leather  seat  is  then  tacked  on 
with  No.  43  gilt-headed  upholstery 
nails.  These  seats  may  be  purchased 
in  great  variety  in  imitation  or  genuine 
leather.  Coil  springs  may  be  added  to 
these  seats.  There  is  a  patented  metal 
frame  work  with  attached  coiled  springs 
that  makes  a  very  durable  and  ex- 
tremely comfortable  seat.  Burlap,  web- 
bing or  canvas  strips  may  be  used  to 
fasten  the  springs  to,  and  a  cover 
cushion  with  horsehair  or  cotton  pad- 
ding produces  a  very  comfortable  seat. 
In  the  latter  cases  a  seat  frame  is  used 
instead  of  the  one-piece  seat  The 
front  piece  should  extend  the  full  width 
of  the  chair,  thus  avoiding  the  joints 
in  front.  Cane  seats  are  neat  and  com- 
fortable, and  this  method  of  construc- 
tion will  be  explained  in  a  coming 
issue. 


PASTE  FOR  CLEANING  HANDS 

A GOOD  mixture  for  cleaning  grimy 
hands  is  made  by  pounding  a 
cake  of  "Sapolio"  or  "Bon  Ami"  up 
quite  fine  and  stirring  it  into  a  cupful 
of  pure  leaf  lard,  heated  very  hot.  Stir 
until  well  mixed  and  when  it  is  partly 
cool  pour  info  a  tin  or  tins  of  convenient 
size  to  get  the  fingers  into. 

PLUGGING  HOLES  IN  CAST 
IRON 

A GOOD  mixture  for  plugging  blow- 
.  holes  in  cast  iron  is  made  of  sul- 
phur, cast-iron  borings,  sifted  very  fine, 
and  graphite.  Melt  the  sulphur  in  an 
iron  ladle  and  stir  in  as  much  of  the 
sifted  borings  as  the  sulphur  will  allow, 
not  making  it  too  thick  to  pour  readily. 
Add  a  small  quantity  of  graphite,  say 
a  tablespoonful  to  a  quart  of  the  mix- 
ture. Pour  into  the  holes  while  hot  and 
after  it  is  cool  smooth  off  with  a  file. 
When  holes  are  filled  with  this  mixture 
on  surfaces  to  be  machined,  a  finishing 
cut  can  be  taken  over  it  which  will  ob- 
literate the  holes. — American  Black- 
smith. 


that  a  given  weight  of  steel  will  pro- 
duce 10  per  cent  more  tools  than  the 
same  weight  of  regular  high-speed  steel. 
The  new  alloy  is  a  British  invention. 


Glue  for  Model  -  Making 


THERE  are  several  grades  of  glue, 
the  best  of  which  is  made  from 
scraps  of  hides.  This  is  trans- 
lucent and  of  an  amber  color.  As  glue 
is  indispensable  to  the  amateur  who 
makes  models  with  paper,  or  of  wood, 
it  may  be  interesting  to  leam  how  to 
prepare  it.  Glue  may  be  melted  in  a 
pot,  set  within  a  larger  pot,  water  sep- 
arating the  two  to  prevent  overheating. 
Melting  glue  in  this  way  about  the 
house  this  way  is  objectionable,  owing 
to  its  disagreeable  odor.  A  liquid  glue, 
however,  may  be  made  by  adding  acetic 
acid  (strong  vinegar  will  do),  or  a 
very  small  quantity  of  nitric  acid,  to 
its  solution.  Its  property  of  adhesion 
is  in  no  way  destroyed  by  this  action. 
If  vinegar  is  used,  the  glue  may  be  dis- 
solved in  it  for  a  fluid,  instead  of  water. 

A  strong  glue  that  is  liquid,  or  gela- 
tinous at  will,  may  be  made  in  small 
quantities,  liquified  and  kept  in  an  or- 
dinary bottle.  Take  of  a  good  quality 
commercial  glue,  broken  in  small  pieces, 
sufficient  to  fill  a  wide-mouthed  bottle. 
Pour  over  the  glue  dilute  carbolic  acid 
of  the  strength  recommended  and  sold 
for  household  purposes.  The  bottle 
may  be  heated  by  setting  it  on  the  back 
of  a  stove;  or  it  may  be  laid  slanting  in 
the  top  of  a  lamp  chimney,  the  wick 
first  being  lit  and  turned  down.  The 
glue  will  soon  commence  to  bubble,  or 
boil,  and  it  is  advisable  to  turn  the  bot- 
tle occasionally. 

The  thickness  and  fluidity  of  the  glue 
is  maintained  at  any  degree  sought  by 
adding  glue  or  carbolated  water,  as  in- 
dicated. The  quickest  drying  glue  is 
that  which  is  rather  stiff  at  normal  tem- 


peratures; this  may  have  to  be  heated  a 
minute  on  a  lamp  before  it  will  flow 
freely.  If  made  thin,  it  far  "out-sticks" 
most  glue.  The  glue  does  not  smell 
offensive,  as  it  would  if  it  was  melted 
in  the  well-known  glue-pot.  It  is 
spread  with  a  mucilage  brush,  and,  as 
used,  a  supply  of  glue  and  diluted  acid 
are  added  from  time  to  time  to  replenish 
the  stock. 

A  special  glue  may  be  made  by  dis- 
solving purified  glue  in  nitric  ether, 
when  there  will  be  obtained  a  free- 
flowing  ether  glue.  A  few  pellets  of 
india  rubber  added  to  the  solution  will 
give  the  mixture  the  power  to  resist 
moisture. 


A  NEW  HIGH-SPEED  ALLOY 

ANEW  high-speed  steel  containing 
no  tungsten  has  appeared  and  ad- 
vantages of  both  a  practical  and  eco- 
nomical nature  are  claimed.  It  is 
cobalt-molybdenum  steel,  the  cobalt  ap- 
parently acting  as  a  stabilizer  and  as 
correcting  certain  disadvantages  said  to 
exist  in  molybdenum-tungsten  steels. 
The  alloy  is  claimed  to  be  very  efficient. 
The  hardening  is  said  to  be  more  defi- 
nite as  well  as  simpler,  since  the  hard- 
ening temperature  required  is  only  in 
the  neighborhood  of  2,000  degrees 
Fahrenheit.  The  steel  is  also  reported 
to  machine  well,  as  it  is  exceptionally 
soft  and  cuts  easily  for  a  nature  hard 
stock.  The  specific  gravity  of  como 
steel,  as  the  new  alloy  is  called,  is  re- 
ported to  be  equal  to  that  of  the  old 
carbon  tool  steels,  arid  so  10  per  cent 
less  than  that  of  the  tungsten  high- 
speed steels.  As  a  result  it  is  estimated 


CEMENT  TO  STOP  LEAKS  IN 
FUEL  TANK 

DURING  the  war  numerous  experi- 
ments were  made  with  the  object 
of  securing  a  means  for  easily  and 
quickly  closing  rents  in  gasoline  tanks. 
Toward  the  end  of  1916  the  testing 
laboratory  of  a  French  technical  school 
was  requested  to  analyze  and  test  a  spe- 
cial putty,  called  Ob.  The  analysis 
gave  the  following  results: 

Percent 

(fatty  acids   17.05 

^Halkalies    3.60 

Glycerine    4.00 

Water   21.45 

Various  mineral  materials   53.90 


100.00 


Percent 

Clay   95.20 

Lime    3.00 

Magnesia   0.40 

Sulphuric  acid    1.40 

100.00 

In  order  to  determine  how  this  putty 
behaved  under  the  influence  of  vibra- 
tion, a  40-gal.  tank  was  mounted  on  a 
light  motor  truck.  Nine  holes  were 
punched  in  it,  varying  in  diameter  from 
0.4  to  0.8  in.  and  located  at  different 
heights.  These  holes  were  closed  up  by 
means  of  plugs  made  from  the  paste  or 
putty  under  test. 

The  truck  was  driven  a  distance  of 
34  miles  over  bad  roads  at  an  average 
speed  of  13  m.p.h.  A  single  crack 
formed  in  one  of  the  plugs  and  this  was 
stopped  by  applying  more  of  the  putty. 
After  23  hours  of  testing  there  was  no 
oozing  out  of  liquid  at  any  of  the  plugs 
and  the  conclusion  was  reached  that 
this  putty  or  cement  may  render  great 
services  in  stopping  leaks  in  fuel  tanks. 
— La  Technique  Moderne. 


Leaky  boiler  tubes  are  sometimes 
plugged  up  by  conical  plugs  driven  into 
their  ends.  This  keeps  the  boiler  in 
action  until  a  chance  arises  to  put  in  a 
new  tube.  In  England  recently  such  a 
tube  in  a  locomotive  boiler  blew  out  its 
plug  which  was  4y2  inches  long.  It 
killed  a  man  by  the  force  of  its  expul- 
sion, indicating  the  danger  of  this  prac- 
tice. 


Advocates  of  the  obturator  for  gas 
engines  claim  that  the  piston-ring  fric- 
tion may  constitute  seventy-five  per  cent 
of  the  total  mechanical  losses  in  the  in- 
ternal combustion  engine. 
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Foreign  Biplane  Flying  Model 


THE  model  flyer  illustrated  in  ac- 
companying drawing  is  of  Ger- 
man origin  and  the  description  is 
reprinted  from  one  of  the  German  aero- 
nautical publications  and  according  to 
the  report  in  the  description,  it  has 
given  very  good  results.  As  all  dimen- 
sions are  given  and  the  drawing  is  ex- 
ceptionally clear,  there  should  be  no 
difficulty  experienced  by  any  model 
maker  building  this  machine.  The 
main  stick  may  be  made  of  spruce  and 
can  be  braced  as  indicated  by  a  flying 
wire.  The  landing  gear  may  be  made 
up  of  wire  or  very  light  strips  of  spruce. 

The  frame  work  of  the  wings  and 
tail  structures  can  be  constructed  in  the 
way  that  has  been  described  in  a  num- 
ber of  issues  of  this  magazine  by  using 
reed  or  making  the  ribs  of  balsa  wood, 
the  spar  of  spruce  and  the  trailing  edge 
of  fine  wire.  It  will  be  noted  that  the 
main  planes  are  of  unusual  design,  the 
entering  edge  being  straight,  while  the 
trailing  edge  is  scalloped  on  account  of 
the  ribs  being  different  lengths.  It  is 
important  that  the  bottom  wing  be  given 
a  slightly  greater  angle  of  incidence 
than  the  top  wing  as  mis  will  give  the 
machine  greater  stability  and  make  it 
easier  to  fly  on  an  even  keel. 

Care  should  be  taken  to  balance  this 


machine  accurately,  which  can  be  easily 
done  by  moving  the  biplane  wing  struc- 
ture back  and  forth  on  the  motor  stick 
until  the  machine  flies  on  an  even  keel. 
If  the  machine  is  tail  heavy,  the  biplane 
wing  structure  may  be  moved  a  little 
further  back  on  the  stick.  If  it  is  nose 
heavy,  the  wings  may  be-  moved  for- 
ward. After  the  proper  position  has 
been  determined,  the  center  section 
struts  attached  to  the  wing  structure 
should  be  fastened  securely  to  the  motor 
stick.  In  this  model,  the  rubber  motor 
is  placed  above  the  motor  stick  and  the 
center  section  struts  are  arranged  in 
V  form,  having  the  apex  below  the  stick 
in  order  to  provide  sufficient  space  for 
the  rubber  motor  to  pass  between  them 
above  the  stick.  The  view  shows  that 
the  wings  are  not  only  given  a  pro- 
nounced dihedral  angle  of  five  to  seven 
degrees,  but  that  they  are  also  staggered 
in  relation  to  each  other.  The  rubber 
band  motor  is  not  shown  in  sketch,  but 
is  made  of  %  in.  by  1/32  in.  flat  rub- 
ber, the  rear  end  being  attached  to  the 
rudder  post,  the  front  end  to  the  pro- 
peller hook  in  the  usual  way.  From 
ten  to  fourteen  strands  can  be  experi- 
mented with  to  determine  the  best  num- 
ber to  use. 


Those  of  our  readers  who  are  inter- 
ested in  models  suitable  for  long  flights 
and  of  simple  construction  will  find 
that  illustrated  a  novel  departure  from 
the  usual  simple  "flying  stick"  types 
that  have  been  described  in  detail  in 
past  issues  of  Everyday  Engineering 
Magazine. 


ALUMINUM  SOLDERING 
For  those  who  wish  to  embody  alu- 
minum in  their  designs,  but  are  unable 
to  solder  it,  the  following  information 
will  be  useful.  For  an  aluminum  solder 
to  be  successful,  it  must  contain  a  per- 
centage of  phosphor  tin.  A  solder  I 
can  personally  recommend  is  composed 
of  tin,  75.5  parts;  zinc,  25  parts;  phos- 
phor-tin, 1  part;  and  aluminum,  1.5 
parts.  Melt  the  aluminum  first,  add 
the  zinc  in  small  pieces,  then  the  tin 
in  small  pieces,  and,  finally,  the  phos- 
phor tin.  Stearin  is  by  far  the  best 
flux  to  use. 

The  temperature  required  to  make  a 
sweated  joint  with  the  above  solder  is 
about  700  deg.  Fahr.,  and  a  blow-pipe 
is  preferable  to  a  soldering  bit,  as  heat 
may  be  maintained.  If,  however,  a  bit 
is  preferred,  it  should  be  aluminum  or 
nickel  instead  of  copper.; — F.  J.  Camm. 
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Details  of  foreign  biplane  flying  model  of  novel  construction 
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A  Model  Marine  Steam  Engine 

By  Ensign  D.  L.  Jones,  Jr.,  U.  S.  N. 

Engineering  Officer,  U.  S.  Submarine  5-16 


THIS  engine,  while  not  strictly 
following  marine-engine  design, 
makes  an  excellent  working 
model  engine  for  driving  a  small  model 
steamer  or  for  direct  connection  to  a 
small  dynamo.  It  is  of  the  single- 
action  type  with  trunk  piston  and  is 
made  throughout  of  brass  and  steel.  An 
exceedingly  high  speed  can  be  obtained 
with  an  engine  of  this  type,  and  tnc 
construction  is  much  simpler  than  that 
of  the  double-acting  type. 

The  first  thing  to  make  will  be  the 
pattern  for  the  cylinder  and  crankcase. 
Figure  1  shows  the  general  dimensions 
and  construction  of  this  pattern  which 
should  be  made  of  white  pine.  The  cyl- 
inder is  not  cored,  as  a  much  smoother 
casting  can  be  obtained  without  core 
work  and  the  extra  time  of  making  the 
pattern  with  cylinder  core  is  offset  by 
the  slight  extra  work  of  boring  the  cyl- 
inder. Sharp  corners  should  be  avoided 
and  should  be  filletted  with  beeswax 
and  a  slight  draft  is  given  the  pattern 
from  each  side  of  the  center  line  to  fa- 
cilitate drawing  the  pattern  from  the 
sand.  The  pattern  is  painted  with 
black  shellac  and  the  core  prints  with 
orange  shellac. 

The  core-box,  Figure  3,  is  built  up 
of  four  thicknesses  of  white  pine  cut  to 
dimensions  as  shown  on  the  drawing. 

The  pattern  for  the  bearings  is 
shown  in  Figure  2  and  that  for  the  con- 
necting rod  in  Figure  4.  The  crank 
end  of  the  connecting  rod  pattern  is 
made  slightly  oval  in  shape  so  that 
when  the  casting  is  cut  in  two  and 
squared  off  it  will  be  round. 

When  the  patterns  are  finished  they 
are  taken  to  a  foundry  and  a  casting 
obtained.  Cast  iron  would  make  the 
best  working  engine,  but  brass  is  easier 
worked  and  makes  a  nicer  looking 
model  and  will  give  nearly  as  good  sat- 
isfaction. I 

The  first  thing  to  be  done  to  the  cyl- 
inder and  crankcase  casting  is  to  bore 
and  face  the  cylinder.  The  cylinder  is 
chucked  in  the  lathe  and  the  cylinder 
top  faced  off  to  dimesions.  The  cylin- 
der is  accurately  centered  and  a  small 
drill  is  run  through  and  then  drilled 
or  bored  out  to  about  47/64  inch  and 
afterwards  reamed  out  to  £4  mcn- 

The  casting  is  now  set  up  in  a  shaper 
or  miller  and  the  crankcase  sides  and 
steam-chest  shaped  to  dimensions.  If 
no  shaper  or  miller  is  at  hand  this  work 
can  be  done  as  well  in  the  lathe,  though 
great  care  must  be  taken  to  have  the 
two  sides  of  the  crankcase  parallel  with 
each  other. 


The  castings  for  the  bearings  are 
now  drilled  and  reamed  to  They 
are  then  placed  on  a  mandrell  and 
turned  to  dimensions.  The  six  holes  for 
the  securing  screws  are  layed  off  and 
drilled  with  a  number  41  drill.  The 
two  bearings  are  now  clamped  to  the 
crankcase  side — first  passing  a  piece  of 
J4"  rod  through  them  to  secure  align- 
ment— and  the  crankcase  drilled  with 
a  number  41  drill.  The  bearings  are 
now  removed  and  redrilled  with  a  J^" 
drill  and  the  holes  in  the  crankcase  are 
tapped  with  a  ^"-40  tap. 

The  crankshaft  is  turned  from  a 
piece  of  M"x}$"  cold-rolled  steel.  Fig- 
ure 19  shows  the  dimensions  of  the 
crankshaft.  The  tapered  end  for  the 
flywheel  is  tapered  per  foot  and  the 
threaded  part  threaded  3/16"-28 
thread. 

The  piston,  Figure  12,  is  turned 
from  round  brass  stock  Two  grooves 
are  cut  for  the  piston  rings.  The  lugs 
for  the  piston  pin,  Figure  10,  are  . 
turned  from  J4"  round  brass  stock  and 
are  soldered  to  the  inside  of  the  piston. 
The  centerpiece,  which  insures  align- 
ment of  the  two  lugs,  is  drilled  away 
when  drilling  for  the  wrist  pin. 

The  piston  should  be  a  tight  fit  in  the 
cylinder  and  should  be  lapped  in.  The 
piston  rings  are  turned  from  cast  iron. 

The  bearings,  crankshaft  and  con- 
necting rod  are  now  assembled  and  the 
piston  placed  on  top  center.  The  clear- 
ance between  top  of  cylinder  and  top  of 
piston  is  measured  and  the  cylinder 
head  is  turned  up  to  just  touch  the  top 
of  the  piston.  The  placing  of  a  piece 
of  1/64"  sheet  fiber  packing  under  the 
cylinder  head  will  give  the  necessary 
piston  clearance. 

The  steam  inlet  and  exhaust  ports 
are  layed  off  and  drilled.  If  the  maker 
has  some  very  small  jeweler's  files  the 
steam  ports  can  be  squared  off. 

The  steam-chest,  Figure  17,  is  cut 
from  Yi"  flat  brass  stock  and  the  cover, 
Figure  16,  is  soldered  and  sweated  to 
the  chest. 

The  slide  valve  is  filed  and  cut  from 
a  piece  of  J/£"  square  brass  stock.  The 
exhaust  side  should  be  chipped  out  first 
with  a  small  cape  chisel  and  the  rest  of 
the  valve  finished  by  filing.  The  valve 
face  and  steam-chest  face  are  finished 
by  grinding  and  scraping,  to  make  them 
steam  tight. 

The  eccentric,  Figure  20,  is  turned 
from  brass  stock  and  has  y%  throw. 
The  eccentric  strap  is  cut  from  3/16" 
sheet  brass. 


The  valve  stem  is  turned  from  cold- 
rolled  steel.  The  location  of  the  slotted 
part  is  found  by  placing  the  eccentric  in 
the  middle  position,  that  is  90  degrees 
from  top  center,  and  the  slide  valve  is 
placed  in  middle  position.  The  valve 
stem  is  marked  and  the  flat  filed  to  fit 
the  slot  in  the  valve.  To  set  the  valve, 
the  piston  is  placed  on  top  center  and 
the  eccentric  90  degrees  ahead  or  be- 
hind the  crank,  depending  on  which 
direction  the  maker  desires  the  engine 
to  run. 

The  flywheel  is  turned  from  solid 
stock  or  a  pattern  can  be  made  and  a 
casting  obtained.  The  flywheel  hub  is 
drilled  with  a  7/32"  drill  and  tapered 
with  a  number  4  taper-pin  reamer  to 
fit  the  crankshaft  The  flywheel  is 
drawn  up  tight  on  the  crankshaft  with 
a  3/16"  nut 

The  engine  is  now  assembled  and  is 
ready  to  run.  All  parts  should  be  pol- 
ished and  buffed  and  left  unpainted. 


SAFETY    CAP    FOR  GRINDER 
SPINDLE  NUT 

THE  cap  illustrated  is  a  valuable 
safeguard  on  grinding  wheels 
where  considerable  work  has  to  be  done 
on  the  side  of  the  wheel  and  where  it  is 


L 


impossible  to  provide  a  hood  with  a  side 
piece  covering  the  nut.  "A"  indicates 
one  of  a  pair  of  holes  for  Spanner 
wrench.  The  thread  "P.,"  cut  in  the 
washer,  must  be  right  hand  or  left 
hand,  the  same  as  on  end  of  spindle. 


On  the  European  Continent  efforts 
are  being  made  to  use  cast  iron  wheels 
on  trolleys  instead  of  steel-tired  wheels. 
The  latter  are  not  only  expensive  but 
under  existing  conditions  are  hard  to 
get.  Considerable  success  has  followed 
their  use.  On  the  driving  wheels  over 
10,000  miles  without  excessive  wear 
have  been  attained  and  five  times  as 
much  have  been  obtained  on  trailers, 
where  there  is  no  question  of  traction. 
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THE  SKIALYTIC  OR  SHADOWLESS 
LIGHT 

THE  name  of  this  lamp,  invented  by 
Prof.  K.  Vera  in,  means  shadow-dissolv- 
ing. It  is  specially  designed  for  surgeons' 
use,  though  there  are  many  other  fields  in 
which  it  might  be  used.  An  incandescent 
lamp  is  carried  in  the  axis  of  a  Fresnel  lens, 
such  as  is  used  in  lighthouses.  The  lamp 
and  lens  are  surrounded  by  a  reflector,  com- 
posing the  frustrum  of  a  cone.  From  the 
Fresnel  lens  light  rays  go  out  horizontally 
in  all  directions.  No  light  is  permitted  to  go 
directly  downwards;  the  rays  are  refracted 
into  the  horizontal  plane  by  the  lens,  as 


Seventy  per  cent,  of  the  world's  nitrogen 
should  be  used  in  agriculture.  One  of  the 
effects  of  the  war  was  to  employ  vast  quan- 
tities of  nitrogen  in  explosives,  so  as  to 
diminish  directly  the  fertility  of  the  land. 
Efforts  are  being  made  to  get  the  nitrogen 
out  of  explosives  for  commerical  use. 

To  secure  clear  vision  through  a  glass 
windshield  in  rain  or  snow,  it  has  been  sug- 
gested to  have  a  disc  of  glass  arranged  to 
be  rotated  at  a  rate  sufficient  to  throw 
off  water  or  snow  by  centrifugal  force.  A 
circle  of  eleven  inches  diameter  of  clear 
vision  was  obtained  on  trial  of  an  apparatus 
of  this  nature. 
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Diagram  Showing  Interior  Construction  of  Fig  2 

Lamp  and  Arrangemgrrt of  Reflecting  Surfaces     Showing  Various  Positions  of  Light 


shown,  and  are  reflected  downwards  and 
obliquely  from  the  frustrum  shaped  reflector 
as  indicated  by  the  dotted  lines  in  the  dia- 
gram, Fig.  1.  An  object  on  the  table,  which 
we  may  suppose  to  be  directly  under  the 
reflector,  will  receive  light  from  all  sides  of 
the  reflector.  If  the  person  operating  under 
it  leans  over  the  table,  he  will  cast  hardly 
any  shadow,  for  he  will  only  cut  off  a  part 
of  the  light.  The  skialytic  is  designed  espe- 
cially for  surgeons,  and  the  other  cut,  Fig.  2, 
shows  it  mounted  over  an  operating  table, 
and  shows  the  system  of  suspension  and 
different  positions  it  may  be  placed  in  to 
meet  requirements  of  different  cases. 


A  metallic  driving  belt  packed  with  paper 
yarn  to  give  a  soft  adherent  running  surface 
has  been  tried  out  in  Germany.  It  consists 
of  short  flat-wound  wire  spirals  which  are 
fastened  together  by  pins  passing  through 
eyes  at  the  ends  so'  that  it  is  virtually  a 
chain.  The  sections  are  wound  alternately 
right  and  left  handed.  Wood  or  pasteboard 
is  packed  in  the  interior  so  as  to  keep  the 
paper  packing  in  place.  They  were  found 
to  be  suited  best  for  slow  drives  on  large 
pulleys  and  for  long  spans  having  two  or 
three  times  the  power  of  leather  belts  of 
the  same  width. 


Preliminary  work  has  been  started  on  a 
pipe  line  from  the  British  Channel  at  Havre 
to  Paris.  It  is  to  be  a  double  line,  a  five-inch 
pipe  for  gasoline  and  a  ten-inch  pipe  for  fuel 
oil.  There  will  be  five  pumping  stations  on 
the  line,  and  its  capacity  will  be  4,500  tons  of 
fuel  oil  and  1,000  tons  of  gasoline  per  day. 
There  will  be  a  60,000-ton  reserve  tank  at 
Paris. 


A  tunnel  for  vehicles  and  foot  passengers 
across  the  Scheldt  is  contemplated,  to  be 
completed  in  1924.  There  are  to  be  three 
parallel  tunnels,  with  two  lifts  or  elevators 
for  foot  passengers,  two  for  autos  and  light 
vehicles  and  two  for  heavy  trucks.  It  is  to 
be  2,100  meters,  upward  of  6,700  feet,  long. 
A  race  should  be  started  between  this  tunnel 
and  the  much-debated  Hudson  River  tunnel, 
as  they  are  both  of  fairly  close  length. 


The  spark  discharge  of  a  Leyden  jar  of 
less  than  .001  millifarad  capacity  has  been 
used  for  motion  photography.  The  spark 
gap  consists  of  two  aluminum  hemispheres 
separated  by  one  millimeter.  The  discharge 
gives  50,000  sparks  per  second,  so  that  an 
enormous  number  of  exposures  per  second 
can  be  obtained.  A  strong  blast  across  the 
spark  gap  prevents  arcing  and  the  Leyden 
jar  is  only  charged  up  to  5,000  volts  potential. 
After  discharge,  it  is  at  once  recharged  from 
a  circuit  of  12,000  to  18,000  volts. 


A  mixture  of  carborundum,  75  parts,  and 
water  glass,  25  parts,  has  been  recommended 
for  an  application  to  the  interior  surface  of 
gas  retorts.  Another  mixture  consists  of 
carborundum,  85  parts,  and  fire,  clay,  15 
parts.  It  should  be  put  on  cold  and  be 
given  24  hours  to  dry  before  firing  up. 
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In  utilizing  gases  from  blast  furnaces  for 
heating  the  hot  blast  stove  and  any  other 
purposes,  the  large  amount  of  dust  has  been 
a  great  trouble.  The  dust  fuses  on  the  bricks 
and  is  deposited  on  metal  flues  or  tubes, 
making  them  non-conductors  and  hence  in- 
terfering with  the  efficiency  of  the  plant. 
The  dust  sometimes  makes  large  clinkers. 
Considerable  success  has  been  experienced  in 
electrical  separation  of  the  dust.  In  one 
process,  the  Cottrell  apparatus,  the  gas  is 
passed  through  6  in.  vertical  pipes.  In  the 
center  of  each  pipe  an  electrode  chain  or 
wire  with  a  l£-pound  weight  at  the  bottom 
is  suspended.  The  pipes  are  grounded,  but 
the  wires  are  fully  insulated  and  are  nega- 
tively charged  with  35,000  to  50,000  volts. 
The  gases  pass  upward  through  the  pipes, 
the  dust  collects  on  the  chains  and  pipes  and 
both  are  rapped  periodically  by  an  electric 
hammer.  Fifteen  to  20  kilowatts  will  dean 
45,000  to  50,000  cubic  feet  of  gas  per  min- 
ute. If  the  furnace  is  running  on  pig  iron 
the  potash  contents  may  run  as  high  as  9% 
and  with  ferro-manganese  there  may  be  20% 
potash  contents  in  the  dust  collected.  A 
cubic  foot  of  purified  gas  will  contain  less 
than  l/10th  grain  of  dust. 

Some  examples  of  trees  used  as  conduits 
for  the  water  supply  of  London  prior  to  the 
advent  of  cast  iron  pipes  were  discovered 
during  some  excavations  in  a  street  in  Lon- 
don. Several  fir  tree  trunks,  about  twenty 
feet  in  length,  were  unearthed,  with  the  cen- 
ter bored  through  at  a  diameter  of  eight  to 
ten  inches.  They  are  in  a  fine  state  of 
preservation,  although  it  is  estimated  that 
they  have  lain  underground  for  at  least  200 
years. 

For  years  Peru  has  had  great  silver  mines. 
It  is  an  ancient  industry  of  the  country,  but 
the  value  of  the  metal  made  the  work  only 
slightly  profitable.  Recent  advances  in  its 
price  have  witnessed  the  reopening  of  these 
mines,  with  the  employment  of  many  men 
at  good  wages,  and  the  development  of  a 
profitable  and  extensive  business. 


According  to  Coal  Age,  the  principal  gases 
found  in  coal  mines  are  the  following :  Me- 
thane or  marsh  gas,  sometimes  called  light 
carbureted  hydrogen  (CH.) ;  carbon  mon- 
oxide (CO);  which  is  the  "whitedamp"  of 
miners,  carbon  dioxide  (CO,),  which,  mixed 
with  nitrogen,  forms  the  chief  ingredients  of 
the  blackdamp  of  miners.  In  addition  to 
these  principal  gases,  occur,  in  limited  quan- 
tities, hydrogen  sulphide  or  sulphurated  hy- 
drogen (H,S),  the  stinkdamp  of  miners  and 
the  heavy  hydrocarbon  gases  that  are  as- 
sociated to  a  limited  extent  with  methane; 
namely,  ethene  or  ethylene  (C,H,)  belonging 
to  the  olefine  group;  and  ethane  (C^H,), 
belonging  to  the  paraffin  group.  Of  the 
gases  named,  methane,  defiant  gas,  carbon 
monoxide  and  hydrogen  sulphide  form  ex- 
plosive mixtures  with  air  in  certain  propor- 
tions. Carbon  dioxide  and  the  nitrogen  of 
the  air  are  the  only  ones  that  are  not  ex- 
plosive. 


In  Canada  pneumatic  tamping  tools  have 
been  used  on  the  railroads  for  tamping  down 
the  road  bed.  In  has  been  found  that  they 
reduce  the  cost  of  this  work  38  per  cent, 
and  that  four  men  can  cover  from  400  to 
700  feet  of  track  in  a  day. 
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ADJUSTABLE  WRENCHES 

THE  illustrations  show  two  adjustable 
spanners  or  wrenches,  whose  construc- 
tion is  particularly  adapted  for  portable  or 
even  pocket  tools.  In  the  open  ended  span- 
ner the  size  of  the  opening  is  adjusted  by 
taming  in  or  out  of  the  opening  one  or 
more  of  the  little  strips  of  steel  as  shown  in 


the  cut.  In  it  some  of  the  strips  are  shown 
turned  out  of  the  opening,  adapting  it  for  a 
medium  sized  nut.  The  range  of  sizes  cov- 
ered by  this  construction  may  be  quite  large 
and  the  writer's  experience  with  it  has  been 
very  satisfactory. 


The  other  cut  shows  a  closed  spanner  of 
similar  type.  Here  the  adjusting  strips  take 
the  form  of  loops.  Swung  outwards  they 
give  an  almost  complete  hexagonal  opening, 
and  this  opening  is  larger  or  smaller  ac- 
cording to  the  number  of  loops  swung  out. 
The  cuts  show  several  openings,  and  illus- 
trate the  extent  of  variation  of  which  it  is 
capable. 


In  firing  guns  the  copper  rings  of  the 
shells  foul  the  bore  and  to  prevent  this  an 
alloy  of  60%  tin  and  40%  lead,  identical 
with  solder,  has  been  tried  in  the  chamber. 
Under  the  influence  of  the  discharge  the  tin 
is  supposed  to  unite  with  the  copper,  form- 
ing a  fusible  alloy  and  the  lead  is  distributed 
along  the  bore,  and  is  taken  as  acting  as  a 
lubricant  for  succeeding  rounds.  In  France 
during  the  war,  tin-foil  wrapping  from  the 
fuses  used  to  be  put  into  the  powder  cham- 
ber to  prevent  fouling  on  the  same  lines. 

It  is  claimed,  that  by  utilizing  the  waste 
heat  in  steel  works  for  the  operation  of  the 
boilers  driving  the  power  plant,  a  saving  of 
43.75%  was  effected,  which  figured  out  at 
pounds  of  steam  per  ton  of  ingots 
produced.  It  is  also  claimed  that  by  more 
Perfect  methods  1200  pounds  of  steam  could 
be  produced. 

The  land  and  sea  are  both  slightly  radio- 
active, the  land  being  the  more  active.  Ow- 
ing to  the  greater  area  of  the  water  over 
that  of  the  earth,  the  total  radiations  from 
|ne  water  and  land  surfaces  are  about  equal 
in  amount. 


The  investigation  of  vertical  air  currents 
is  exciting  interest  in  aviation  circles  abroad. 
The  use  of  pilot  balloons  for  this  purpose, 
whose  ascents  are  to  be  observed  and  timed 
by  trigonometrical  observations  and  watch 
is  an  old  story,  but  now  it  is  proposed  to 
use  vertical  axis  anemometers  of  the  regis- 
tering type.  It  is  probable  that  one  will  be 
installed  on  the  Eiffel  Tower  in  Paris. 


In  the  British  Navy  there  are  now  some 
600  sets  of  reduction  gears  to  bring  the 
speed  of  turbine-driven  propellers  down  to 
the  proper  limit.  Nearly  eight  million  horse- 
power are  thus  taken  care  of.  A  single  ship 
is  cited,  on  which  there  are  four  sets,  trans- 
mitting 36,000  horse-power  each.  A  stand- 
ard ratio  b  one  to  eight  or  nine.  In  some 
instances  the  gears  lasted  over  six  years,  and 
only  two  or  three  had  to  be  refitted,  no  real 
break-downs  were  recorded  and  the  gears 
after  dressing  were  put  into  service  again. 
Only  two  fractured  teeth  were  reported.  The 
use  of  gears,  giving  proper  turbine  speed 
and  propeller  rotation,  increased  the  efficien- 
cy of  the  plant  IS  to  20  per  cent. 


From  the  district  of  Minas  Geraes  in  Brazil 
deposits  of  iron  ore  calculated  at  two  thou- 
sand million  tons  are  reported. 


The  water  power  of  England  has  been 
estimated  as  only  one  and  a  half  million 
horse-power,  or  about  one  per  cent  of  the 
water  power  of  the  earth.  She  is  assigned 
two  and  a  half  per  cent  of  the  coal  of  our 
planet.  Blast  furnace  practice  there  has 
been  unfavorably  criticised.  It  is  claimed, 
that  by  efficient  methods  10,000  horse-power 
could  be  produced  from  three  blast  furnaces 
where  now  but  little  is  utilized,  and  that 
half  as  much  could  be  saved  on  the  fuel  side 
by  better  methods.  It  is  only  recently  that 
the  saving  of  potassium  products  from  the 
flue  dust  has  been  taken  up  seriously.  The 
gases  evolved  from  the  stacks  are  practically 
producer  gas  and  could  be  used  to  drive 
internal  combustion  engines.  Electric  ore 
reduction  furnaces,  if  actuated  by  water 
power,  indicate  an  enormous  saving  of  fuel, 
as  only  enough  coal  has  to  be  used  to  reduce 
the  oxide,  the  heating  being  done  by  the 
electric  current.  To  effect  this  economy  in 
coal  the  electricity  must  be  produced  by 
water  power. 


In  Neuilly,  near  Paris,  a  physician  was 
recently  killed  by  a  shock  from  an  X-ray 
apparatus.  If  the  apparatus  is  operated  by 
an  alternating  current,  a  fuse  on  the  supply 
line  will  not  protect  the  secondary  as  re- 
gards its  shock  capacity.  Practitioners  using 
modern  high  power  apparatus,  such  as  Cool- 
idge  tube  sets,  should  see  to  the  insulation. 


A  small  amount  of  water  in  a  tungsten 
filament  lamp  soon  destroys  the  filament. 
The  tungsten  is  oxidized  at  the  expense  of 
the  water  and  the  tungsten  oxide  volatilizes 
and  is  deposited  on  the  inner  wall  of  the 
bulb.  The  free  hydrogen  reduces  it  to  metal, 
forming  water  again,  which  reacts  again  in 
the  same  way,  and  the  cyclic  action  goes  on 
until  the  filament  succumbs. 


The  statistics  of  the  atmosphere  as  re- 
gards barometric  pressure  and  temperature 
changes  have  been  investigated  with  results 
of  considerable  certainty.  At  an  altitude  of 
four  and  a  half  miles  the  annual  variation 
of  temperature  is  at  a  maximum ;  at  altitudes 
from  five  and  a  half  to  seven  miles  and  a 
quarter  the  annual  variation  falls  off  rapidly. 
The  diurnal  range  of  temperature  existing 
at  the  surface  of  the  earth  practically  ceases 
at  less  than  a  mile  altitude.  Local  varia- 
tions in  barometric  pressure  nearly  disappear 
at  twelve  miles  altitude. 


EXPANSION  JOINT  IN  BOILER 
SETTINGS 

THE  cut  shows  a  system  of  constructing  a 
gas  tight  joint  in  furnace  work,  which 
joint  b  undisturbed  by  expansion  and  con- 
traction due  to  the  heat  of  the  furnace.  It 
b  supposed  to  be  adapted  for  use  in  a  boiler 


setting,  but  it  b  quite  suggestive  of  other 
uses.  The  problem  b  to  maintain  a  tight 
joint  between  the  boiler  on  the  side  of  the 
cut  and  the  plate  A.  The  latter  b  supported 
by  a  small  roller,  B,  and  on  the  other  side 
of  the  plate,  the  side  remote  from  the  boiler, 
a  number  of  rollers,  C,  C,  resting  on  in- 
clined projecting  plates  constantly  press 
against  the  plate.  The  rollers  are  perfectly 
free  in  their  mounting,  so  that  whether  the 
boiler  shell  recedes  or  advances,  they  adjust 
themselves  to  its  changes  and  exert  a  con- 
stant pressure  against  the  boiler.  This  goes 
to  ensure  a  tight  joint  under  all  the  changes 
to  which  boilers  and  similar  structures  ex- 
posed to  heat  are  liable. 


It  b  calculated  that  the  inefficiency  of  the 
steam  boilers  of  Great  Britain  accounts  for 
15  to  20  million  tons  of  coal  per  annum.  It 
b  held  by  expert  engineers,  that  the  opera- 
tions of  boilers  should  be  conducted  in  a 
scientific  way,  the  water  and  coal  used 
should  be  accurately  known  and  the  flue 
gases  should  be  analyzed.  There  are  vari- 
ous simple  ways  of  getting  at  the  composi- 
tion of  flue  gases  without  much  special  skill 
as  well  as  quickly.  The  subject  of  mechani- 
cal stokers  has  recently  been  debated  there, 
and  no  very  definite  conclusion  was  reached 
as  to  whether  they  economized  coal  or  not. 
Both  views  were  upheld  by  different  authori- 
ties. 


Copper  b  poor  metal  to  cast,  as  it  fails 
to  run  well  and  does  not  fill  the  moulds. 
It  has  been  found  that  by  melting  it  in  an 
atmosphere  of  hydrogen  gas  and  allowing 
it  to  cool  therein,  it  retains  much  of  the  gas 
and  becomes  quite  tractable  and  gives  good 
castings.  Hydrogenized  copper  has  higher 
electric  resistance  than  the  pure  metal.  It  b 
thought  that  this  may  be  due  to  the  segrega- 
tion of  sulphides  and  arsenides  of  copper, 
which  then  form  films  enveloping  granules 
of  the  metal. 


Some  years  ago  the  metal  molybdenum 
was  of  little  use  except  as  the  characteristic 
element  in  a  reagent  used  to  determine  phos- 
phoric acid.  Fertilizer  laboratories  were  the 
principal  consumers.  Now  it  has  come  into 
its  own  as  an  alloy  for  steel  and  as  a  mate- 
rial in  the  construction  of  incandescent 
lamps  and  Coolidge  tubes.  It  b  produced 
in  Canada,  and  the  output  there  is  rapidly 
increasing. 
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ELECTRIC  VALVE  GRINDER 

THE  valve  heads  are  very  easily 
pitted  or  scored.  It  is  not  possible 
to  refit  them  by  the  simple  grinding 
hand  process  without  the  expenditure  of 
considerable  time.  The  electric  grinder 
illustrated  herewith  makes  it  possible  to 
face  a  set  of  eight  average  sized  auto- 
mobile motor  valves  in  from  ten  to  fif- 
teen minutes  that  would  ordinarily  re- 
quire three  hours  to  complete  "rough 
grinding"  in.  The  work  is  very  accu- 
rately done  and  the  machine  is  adpat- 
able  to  a  number  of  different  valve 
sizes. 


Electric  valve  face  grinder 


The  grinding  wheel  is  equipped  with 
a  high-speed  half-horsepower  motor  of 
standard  design  which  is  attached  to  a 
rigid  base.  The  motor  may  be  operated 
from  any  lamp  socket  by  a  simple  snap 
of  the  switch.  Special  arrangements  are 
provided  so  it  is  possible  to  grind  valves 
accurately  that  have  no  centers.  The  ar- 
rangement is  such  that  the  valve  is 
moved  back  and  forth  across  the  wheel, 
being  rotated  by  a  small  hand  crank  in 
order  to  insure  a  smooth  finish  on  all 
parts  of  the  valve  head.  While  the  ma- 
chine is  designed  initially  for  facing 
valves,  it  can  be  provided  with  an  extra 
hub  and  wheel  and  used  to  advantage 
in  grinding  small  tools  such  as  drills 
and  chisels.  The  machine  is  adaptable 
for  various  sized  valves  and  is  indexed 
so  that  the  table  may  be  set  to  grind 
different  angles  of  valve  seatings. 


RECORD  BREAKING  RACING 
CAR 

(Continued  from  page  217) 
drum  mounted  at  its  rear  end,  a  con- 
stricting band-brake  working  on  each 
drum.  No  change  speed  gearing  ap- 
pears to  be  used  in  this  unusual  racing 
vehicle  nor  is  it  needed,  because  the  car 
is  much  too  powerful  for  street  use  and 
it  is  not  difficult  to  "get  away"  by  slip- 
ping the  clutches  when  racing.  Four 
carburetors  are  used,  each  one  appar- 
ently serving  a  unit  of  four  cylinders, 
two  carburetors  being  employed  on  each 
engine.  The  engines  are  overhead  valve 
types,  very  similar  in  construction  to 
airplane  motors,  the  cam  shaft  being 
carried  above  the  valves  and  thoroughly 
enclosed.  The  method  of  final  drive  ap- 
pears to  be  by  two  sets  of  bevel  gears  to 
a  through  axle  to  which  the  driving 
wheels  are  attached,  this  construction 
making  it  possible  for  either  engine  to 
drive  the  car  if  the  maximum  power  is 
not  required,  and  for  this  reason  inde- 
pendent clutch  control  seems  to  be  pro- 
vided so  one  or  both  engines  may  be 
used  at  will.  Of  course,  when  breaking 
world's  records,  all  the  power  that  can 
be  produced  by  both  engines  is  needed, 
but  for  running  around  one  engine 
would  suffice.  As  is  usual  in  racing-car 
practice,  no  differential  is  used. 

SPRING  VISE  JAWS 

A FITTING  that  finds  ready  use  in 
repair  shops  and  service  stations 
is  the  vise  jaws  shown  in  accompa- 
nying illustration  with  which  it  is  pos- 
sible to  use  the  ordinary  bench  vise  as 
a  pipe  vise  or  for  holding  securely 


ESTIMATING  HOW  MUCH 
PAINT  TO  USE 

IF  one  intends  to  paint  a  building  it 
may  be  difficult  to  know  just  the 
number  of  gallons  required.  While  the 
quantity  of  paint  varies  with  the  surface 
to  be  covered,  the  following  method  of 
measurement  is  an  accurate  guide:  A 
good  grade  of  prepared  paint  will  cover 
at  least  350  square  feet  to  the  gallon, 
two  coats.  First,  measure  the  distance 
around  the  house  and  multiply  by  the 
average  height;  then  divide  by  350  and 
the  result  will  be  approximately  the 
number  of  gallons  to  buy.  Of  this  quan- 
tity one-fifth  will  represent  the  paint 
required  for  trimmings,  cornices,  etc. 


Vise  jaws  to  hold  round  work 
round  bars  of  iron  or  steel.  The  device 
consists  of  two  jaws  shaped  to  fit  the 
main  jaws  of  a  vise  and  held  together 
by  a  flat  spring.  These  vise  jaws  oc- 
cupy but  little  space  and  it  is  stated 
they  will  fit  any  vise,  large  or  small,  as 
the  jaws  may  be  spread  apart  or  closed 
to  take  the  different  sizes  of  pipe  or 
iron  rods. 


It  is  noted  that  in  X-ray  work  a 
"hard"  tube,  which  means  a  tube  of 
very  high  vacuum,  has  high  penetrat- 
ing power  but  low  actinism,  so  that  it 
does  not  give  satisfactory  photographs. 
A  tube  with  lower  vacuum,  a  "soft" 
tube,  gives  well-defined  and  clear  photo- 
graphs but  is  deficient  in  penetration. 


Automobile  brake  adjuster 

which  the  rods  pass.  This  relative 
movement  of  the  different  parts  causes 
the  small  crank  of  the  adjuster  to  turn 
through  a  certain  angle,  which  becomes 
greater  as  the  brakes  wear,  acting  upon 
a  ratchet  wheel.  When  the  pedal  is 
released,  the  adjusting  sleeve  is  turned 
automatically  by  the  ratchet  and  takes 
up  the  slack.  It  is  claimed  for  this 
device  that  it  gives  an  equal  brake  grip 
on  both  sides  of  the  car  without  a  brake 
equalizer,  that  greater  braking  surface 
is  brought  into  play,  and  that  the  re- 
sulting uniformity  of  action  enables 
the  driver  to  much  better  estimate  the 
distance  required  for  stopping. 


AUTOMATIC  BRAKE  ADJUSTER 

AN  automatic  brake  adjuster  de- 
scribed in  Automotive  Industries 
and  illustrated  herewith,  is  undoubtedly 
an  entirely  new  device  in  the  automo- 
tive parts  and  accessories  field.  To 
apply  the  adjuster  the  brake  rod  is  cut,  A 
or  made  in  two  parts,  each  part  being 
threaded  to  fit  the  device.   The  control  . 
rod  is  set  in  about  the  position  indi-  I 
cated.   Upon  application  of  the  brakes,  ! 
the  adjuster  mechanism  moves  forward, 
with  the  exception  of  the  lower  portion, 
which  is  held  by  the  guide  clip  through 


STELLITE  ALLOYS 

AN  alloy  consisting  of  practically 
l\  pure  nickel  and  chromium  was 
produced,  as  long  ago  as  1899,  by  Mr. 
Elwood  Haynes,  of  Kokomo,  Ind.,  by 
heating  their  mixed  oxides  with  alu- 
minium. This  alloy  proved  to  be  prac- 
tically insoluble  in  nitric  acid,  even 
when  boiling.    It  is  malleable  when 
cold,  and  under  proper  annealing  can 
be  worked  into  sheets  and  wire.  An 
alloy  of  cobalt  and  chromium  was  pro- 
duced, which  showed  the  same  untar- 
nishable  properties,  possessed  much 
greater  hardness,  and  was  malleable  at 
a  bright  orange  heat.   In  1909  a  cut- 
ting blade  was  made  of  the  alloy,  which 
took  an  edge  comparable  to  that  of 
tempered  steel.     Later,  tungsten  or 
molybdenum  was  added,  and  the  alloy 
thus  produced  was  sufficiently  hard  to 
turn  iron  and  steel  on  the  lathe.  Later 
experiments  demonstrated  that  such  al- 
loys, when  properly  formed,  would 
scratch  any  steel,  and  would  stand  up 
under  much  higher  speeds  on  the  lathe 
than  the  best  high-speed  steel  tools. 
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A  Heterodyne  Wavemeter  for  1 70  to 2 1 ,000 Meters 

Design  Data  For  a  Laboratory  Oscillator  Which  Can  Be  Used  As  a 
Wavemeter y  For  Heterodyne  Receptions,  And  Many  Other  Purposes. 

By  M.  B.  Sleeper 

MlLLIAM  METER  PANEL 


THE  problem  of  building  any 
type  of  wavemeter  for  a  long 
range  of  wavelength,  and  par- 
ticularly a  heterodyne  wavemeter,  is  not 
an  easy  one  if  accuracy  and  permanence 
of  adjustment  are  required.  The  in- 
strument illustrated  here  and  built  in 


meter  panel,  vacuum  tube  control  panel, 
inductance  panel,  and  variable  con- 
denser panel.  Although  the  instru- 
ments might  have  been  mounted  on  a 
10-  by  10-in.  panel,  the  constructional 
operations  are  greatly  facilitated  by  di- 
viding the  apparatus  into  four  sections. 


This  section  was  described  in  the 
May,  1920,  issue  of  Everyday.  It  con- 
sists simply  of  a  Weston  model  301 
meter  reading  from  0  to  1  milliampere, 
which  can  be  read  accurately  to  0.01 


Fig.  1.  Illustrating  the  completed  heterodyne  wavemeter,  ready  for  use 


Ever  yd  ay's  laboratory,  has,  however, 
proved  to  be  admirably  adapted  for  the 
work  of  calibrating  wavemeters,  con- 
densers, and  inductances,  and  for  other 
purposes  which  require  a  calibrated 
generator  of  continuous  oscillations. 

General  Description 

This  apparatus  was  made  up  on  four 
bakelite  panels  5  ins.  square  and  %  in. 
thick.  Thinner  material  would  not 
have  stood  the  strain  of  the  heavy  parts. 
The  four  units  comprise  the  milliam- 


Variations  of  the  wavelength  is  ac- 
complished by  a  switch  on  the  induct- 
ance panel,  and  the  close  adjustment 
by  the  condenser.  The  strength  of  the 
oscillations  is  controlled  by  the  filament 
brilliancy,  which  can  be  regulated  by 
the  rheostat. 

Figs.  1  and  2  show  the  general  ar- 
rangement of  the  assembled  apparatus. 
These  photographs  were  taken  before  the 
individual  instruments  were  connected, 
so  that  the  vacuum  tube  and  inductance 
panels  could  be  shown  separately. 


milliampere.  The  meter  is  of  the  flush 
mounting  type  fitting  into  a  hole  2^& 
ins.  in  diameter  in  the  panel.  Fig.  3 
illustrates  the  rear  of  the  panel  and 
meter. 

The  purpose  of  the  meter  is  to  show 
the  plate  current  in  the  oscillator.  Its 
use  was  explained  in  the  May,  1920, 
issue. 

Vacuum  Tube  Control  Panel 

A  detailed  view  of  the  control  panel 
is  given  in  Fig.  3.   It  will  be  seen  that, 
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at  the  rear,  are  a  Paragon  filament 
rheostat,  Murdock  socket,  and  a  jack 
for  the  telephones.  The  B  battery  is 
carried  on  a  support  made  up  of  brass 
strips,  }i  by  1/16  in. 

The  same  brackets  that  hold  the  bat- 


Fig.  5.  The  rear  of  the  inductance 
panel  is  shown  at  the  left,  and  the 
sub-panel,  to  which  all  connections 
from  the  coils  are  made,  at  the  right. 
Double  contact  arms,  carried  on  the 
bakeliie  disc,  make  connections  to  the 
front  with  the  three  brass  sectors,  and 
to  the  rear  with  the  switch  points. 
The  screws  which  hold  the  sub-panel 
can  be  seen  protruding  from  the  main 
panel.  In  the  view  at  the  right,  the 
sub-panel  is  held  in  place  only  by  the 
heavy  copper  wires  which  run  to  the 
taps  on  the  coils 


tery  also  carry  the  audion  socket.  Be- 
cause of  the  design  of  this  Murdock 
socket,  it  was  not  possible  to  get  at  the 
connections  after  it  was  secured  to  the 
brackets.  Therefore,  short  lengths  of 
copper  wire  were  brought  out,  to  which 
connections  were  made  after  assem- 
bling. 


To  permit  the  operation  of  the  set 
without  the  telephones,  a  closed  circuit 
jack  was  used.  'That  is,  when  the  plug 
is  removed,  the  spring  contact  closes 
the  plate  circuit.  Otherwise,  removing 
the  telephones  would  leave  the  plate 


wiring  diagram,  Fig.  6,  should  be 
studied  carefully. 

Essentially,  this  is  the  familiar  cen- 
ter tap  type  of  oscillator.  In  positions 
I,  II,  and  III  of  the  switch,  the  small 
coil   is   used.     Turning   the  switch 


circuit  open  and  inoperative. 
The  Inductance  Panel 

This  is  the  most  difficult  part,  from 
the  point  of  view  of  the  constructor, 
about  the  apparatus,  and  one  which 
calls  for  patience  as  well  as  skill.  To 
understand  just  what  is  required,  the 


changes  the  taps  from  the  coil  to  the 
grid  and  filament,  while  the  plate  re- 
mains connected  to  the  end  of  the  coil. 
At  position  IV,  the  small  coil  is  dis- 
connected altogether,  and  the  grid, 
plate,  and  filament  joined  to  the  long 
coil. 

Wavelength  ranges,  with  the  G.  A. 


Fig.  2.  A  side  view  of  the  apparatus  before  the  connecting  wires  between  the  panels  were  put  on 
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standardized  condenser  shown,  were  as 
follows : 

Section      Wavelength  Range 
I         170  to     790  meters 
II         460  to  2,160  meters 


of: 


Section  Length 
I  0.34  in. 

II  1.13  ins. 

Ill  4.00  ins. 

These  sections  give  inductance  values 


on  the  former  coil.  As  a  matter  of 
fact,  fiat  head  screws  were  put  into  the 
tube,  with  nuts  and  washers  on  the  in- 
side, before  the  coil  was  wound.  The 
screw  heads  were  sunk  just  enough  so 
that  the  wire  could  be  put  over  them. 


Ill       1,115  to  5,230  meters 
IV       4,610  to  21,650  meters 
About  5  deg.  at  each  end  of  the  con- 
denser scale  were  not  used  when  these 
measurements  were  taken. 

The  small  coil  is  3^  ins.  in  diam- 
eter, wound  with  2  banks  of  No.  24 
S.  S.  C.  solid  wire,  giving  45  bottom 
turns  per  inch.    The  taps  were  taken 


Section  L 

I  160,000  cms. 

II  1,200,000  cms. 
Ill  7,000,000  cms. 
A  tube  3j£  ins.  in  diameter  and  8 
ins.  long  was  required  for  the  larger 
coil.  This  was  wound  with  13  sec- 
tions in  the  manner  described  in  the 
May  issue.  There  were  20  bottom  turns 


Fig.  3.  A  detailed  view  of  the  audion 
control  and  mUliammeter  panels.  The 
wires  from  the  socket,  to  which  con- 
nections were  made,  can  be  seen,  as 
well  as  the  method  of  mounting  the 
socket  and  B  battery.  Fahnestock  bind- 
ing posts  are  secured  to  the  supporting 
frame  and  the  telephone  jack,  to  which 
the  B  battery  leads  are  run.  The  Para- 
gon rheostat  is  admirably  adapted  to 
apparatus  of  this  sort  because  of  its 
small  site  and  the  ease  with  which  it 
can  be  mounted.  This  illustration  also 
shows  the  system  employed  to  fasten 
the  panels,  together 


Four  brass  angles  of  }i-  by  1  /16-in. 
stock  were  used  to  hold  the  larger  coil 
to  the  panel.  The  work  of  mounting 
the  coils  required  considerable  care  to 
secure  the  necessary  rigidity.  G-A-Lite 
tubing  was  employed,  and  proved  quite 
satisfactory,  the  bakelite  would  have 
given  still  more  strength. 

Fig.   5   illustrates   the  inductance 


Fig.  4.  Here  is  the  inductance  panel  all  finished. 
off  as  shown  in  the  table  below: 


The  sub-panel  mounting  can  be  seen  at  the  left 


Section    Filament  Grid 
I         15  turns  30  turns 
II         51  turns  101  turns 
III       179  turns  360  turns 
The  lengths  of  the  grid  sections,  mea- 
sured from  the  start  of  the  winding, 
are: 


to  each  section,  built"  up  seven  layers 
deep.  Thus  there  were  119  turns  per 
section,  or  a  total  of  1,547  turns  in  the 
entire  coil.  This  winding  gave  an  in- 
ductance of  114,000,000  cms. 

Fig.  4  shows  the  complete  coils.  Al- 
though the  smaller  coil  was  fastened  by 
screws  to  a  bracket  secured,  in  turn,  to 
the  larger  coil,  no  screws  can  be  seen 


switch.  Essentially,  there  are  3  cir- 
cular brass  segments  on  the  main  panel, 
and  12  switch  points  on  the  sub-panel. 
A  bakelite  plate,  carrying  three  sets  of 
double  contact  arms  is  located  between 
the  two  panels  and  operated  by  the 
handle  at  the  front.  The  purpose  of 
the  switch  has  been  explained,  and  can 
be  understood  from  the  diagram.  The 
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various  taps  from  the  coils  are  soldered 
to  their  respective  switch  points,  while 
the  leads  to  the  grid,  plate  and  fila- 
ment are  taken  from  the  brass  seg- 
ments. 

These  segments  were  made  by  bend- 
ing a  piece  of  3/16-in.  square  brass  rod 
into  a  circle.    Then  the  three  parts 


SMALLER 


soldered  to  the  switch  points  before  the 
large  coil  was  fastened  on. 

Condenser  Panel 

This  panel  carries  only  a  large  size 
G.  A.  Standardized  condenser,  with  an 
A.  H.  Corwin  indicating  dial.  As  may 
be  seen  from  Fig.  1,  the  dial  is  fastened 


ployed  and  the  method  of  connecting 
the  switch  points  and  sectors.  Since 
the  B  battery  is  contained  in  the  set, 
no  external  connections  are  required 
except  for  the  filament  battery,  unless 
a  larger  amount  of  power  is  required 
from  the  oscillator  than  can  be  obtained 
with  a  small  22J^-volt  battery. 


COIL 


LAR&E 

COIL 


TELEPHONE 
dACK 


MILL!  AMMETER 


were  cut  out  and  fastened  to  the  panel 
by  2-56  flat  head  screws  with  nuts  at 
the  front. 

The  sub-panel  is  supported  by  four 
long  screws  put  in  from  the  front  of 
the  panel.  Nuts  in  front  and  behind 
the  sub-panel  hold  it  in  place.  Ad- 
justing the  tension  on  the  contact  arms 
was  a  delicate  matter.  Therefore,  the 
sub-panel  was  put  in  place,  and  long 
leads  of  No.  16  bare  copper  wire  were 


to  the  panel  and  a  pointer  put  in  the 
handle  where  the  set  screw  was  sup- 
posed to  go.  A  hole  was  drilled  into 
the  handle  to  take  a  6-32  screw,  for 
which  the  end  of  the  shaft  was  already 
threaded. 

This  condenser  was  chosen  because 
its  design  assures  a  permanence  of 
calibration. 

Connecting  the  Instruments 
Fig.  6  shows  clearly  the  circuit  em- 


CAL  IB  RATION 

No  calibration  for  this  wavemeter 
will  be  given,  as  there  are  bound  to  be 
discrepancies  between  any  two  instru- 
ments, though  built  identically.  How- 
ever, a  heterodyne  wavemeter  can  be 
readily  calibrated  from  any  other  type 
of  wavemeter,  and  more  accurately  than 
is  possible  with  the  usual  crystal  de- 
tector and  buzzer  exciter. 


Time  Signal  Receiver 


ANEW  time  signal  receiver  from 
the  International  Radio  Com- 
pany is  illustrated  here.  Very  small 
and  simple  in  design,  this  set  is  par- 
ticularly well  suited  for  the  use  in 
watchmakers'  stores,  on  shipboard,  and 


under  similar  circumstances  where  no 
skilled  radio  operator  is  available. 

At  the  left  is  a  variometer,  on  the 
panel  of  which  is  a  crystal  detector, 
to  be  used  when  the  vacuum  tubes  are 
not  in  operation.    The  second  cabinet 


contains  a  detector  and  a  one-stage 
amplifier.  This  combination  gives  a 
set  of  very  high  sensitivity,  making  pos- 
sible the  reception  of  time  signals  from 
a  considerable  distance,  even  with  a 
small  antenna. 
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Condenser  Capacity  Ratio 

Pointing  Out  the  Significance  of  Capacity  Ratio,  and  Means  for  Obtaining 
Maximum  Wavelength  Range  with  Concentrated  Coils 


THE  variable  condenser,  formerly 
used  to  a  limited  extent  to  regu- 
late the  wavelength  of  the  sec- 
ondary of  a  receiver,  has  come  into 
much  popularity  since  the  introduction 
of  concentrated  inductances. 

Since  the  inductance  steps,  with  the 
news  coils,  are  necessarily  large,  a  va- 
riable condenser  is  required  to  tune 
over  a  range  of  wavelengths.  To  keep 
the  number  of  coils  required  to  tune 
from  200  to  2,000  meters,  for  example, 
as  low  as  possible,  the  condenser  must 
be  of  a  type  to  give  a  maximum  wave- 
length range  on  each  coil. 

Antenna  series  condensers  will  not 
be  considered  here,  as  they  are  not 
widely  used  by  the  experimenters,  but 
only  condensers  shunted  around  the  pri- 
mary and  secondary  inductances. 

Eeefcts  of  High  and  Low  Capacity 
Ratios 

A  variable  condenser  generally  has  a 
range  of  0.0001  to  0.001  mfd.  Con- 
nected around  an  inductance  of  1,000,- 
000  cms.,  the  wavelength  in  meters,  at 
the  maximum  and  minimum  capacities, 

can  be  determined  by  

x  =  59.6\LCm..Cmf<i. 

giving 

minimum  wavelength  =  596  meters, 
■  maximum  wavelength  =  1,885  meters. 

If,  however,  the  capacity  variation 
had  been  from  0.00002  to  0.001,  this 
would  have  given  a  range  of 
minimum  wavelength  =  267  meters, 
maximum  wavelength  =  1,885  meters. 
In  other  words,  the  greater  the  ratio 
Cmax. 


C  min. 

the  greater  the  wavelength  range  that 
can  be  obtained  from  a  given  inductance 
coil. 

The  wavelength  range  is  in  proportion 
to  the  square  root  of  the  ratio 
Cmax. 


Cmin. 

Take  the  example  above: 
C  max.  0.001 


=  10. 


C  min.  0.0001 
The  square  root  of  10  is  3.16.  There- 
fore if  the  wavelength  at  0.0001  mfd. 
is  596  meters  at  0.001  it  should  be 
596  X  3.16  =  1,883  meters,  or  practi- 
cally the  value  shown.  The  second  con- 
denser has  a  ratio  of 
'  0.001 

 or  50, 

0.00002 


the  square  root  of  which  is  7.07.  There- 
fore, this  gives  more  than  twice  the 
wavelength  variation  of  the  other  con- 
denser and,  as  a  result,  requires  only 
one-half  as  many  coils  to  cover  a  given 
wavelength  range. 

To  make  this  more  clear,  the  tables 
below  have  been  made,  comparing  the 
two  condensers : 

0.0001  to  0.001  Mfd.  Condenser 
Capacity  Ratio  =10 
120,000  cms.  coil 
min.  A,  206  m. — max.  A,  653  m. 

1,200,000  cms.  coil 
min.  A,  653  m. — max.  A,  2,065  m. 

12,000,000  cms.  coil 
min.  A,  2,065  m. — max.  A,  6,529  m. 

0.00002  to  0.001  Mfd.  Condenser 
Capacity  Ratio  =  50 
600,000  cms.  coil 
min.  A,  206  m. — max.  A,  1,460  m. 
30,000,000  cms.  coil 
min.  A,  1,460  m. — max.  A,  10,320  m. 
This  shows  that  the  condenser  with  a 
capacity  ratio  of  50  covers,  with  two 
coils,  almost  twice  the  range  covered 
with  three  coils  and  a  condenser  whose 
ratio  is  10.  »- 

The  foregoing  does  not,  however,  ap- 
ply to  antenna  circuits,  for  there  the 
capacity  of  the  antenna  must  be  consid- 
dered.  It  must  be  remembered  that  the 
antenna  capacity  is  added  to  the  capac- 
ity of  the  shunt  condenser.  Hence,  if  a 
tuning  condenser  of  0.0001  to  0.001 
mfd.  is  used  with  an  antenna  of  0.0005, 
the  effective  capacity  variation  is  from 
0.0006  to  0.0015  mfd. 

Because  of  the  antenna  capacity,  the 
Cmax.  0.0015 

ratio    is  =  2.50.  The 

C  min.  0.0006 
square  root  of  2.50  is  1.58,  as  com- 
pared to  3.16  in  the  case  described  be- 
fore. Thus  it  can  be  seen  that  the 
wavelength  range  covered  by  one  coil  in 
the  antenna  circuit  is  greatly  reduced. 

Now,  if  an  antenna  of  0.0002  mfd.  is 
used,  the  ratio,  with  the  same  condenser, 
Cmax.  0.0012 

is   =  =  4,  the  square 

C  min.  0.0003 
root  of  which  is  2,  instead  of  1.53,  as 
found  before.  This  shows  that  a  low 
capacity  antenna  gives  a  longer  wave- 
length range  than  the  hieh  capacity  an- 
tenna. 

A  condenser  of  high  capacity  ratio 
helps  somewhat  in  the  primary  circuit, 
although  not  as  much  as  in  the  second- 
ary. Connected  with  the  0.0002  mfd. 


0.0012 

antenna,  the  ratio  is   =  5.5, 

0.00022 

the  square  root  of  which  is  2.35,  or 
slightly  higher  than  the  other. 

A  reduction  of  antenna  capacity  sug- 
gests a  decrease  in  the  size  and  a  corre- 
sponding loss  of  efficiency.  This  is  not 
true,  however,  for  a  high  capacity  multi- 
wire  antenna  is  no  better  for  receiving 
than  the  low  capacity  single-wire  type. 

The  conclusions  to  be  drawn  from  the 
foregoing  are  that,  to  get  the  greatest 
wavelength  range  with  die  fewest  num- 
ber of  coils,  the  antenna  should  be  of 
the  low  capacity  single-wire  type,  and 
that  the  tuning  condensers  should  have 
a  high  ratio  of  maximum  to  minimum 
capacity. 


SPECIAL  SIGNALS  FOR  CHECK- 
ING WAVEMETERS 

INFORMATION  has  been  received 
from  France  that  the  stations  at  the 
Eiffel  Tower  and  Lyons  are  sending 
out  test  signals  to  permit  the  checking 
of  wavemeters.  Experimenters  should 
have  no  trouble  in  hearing  these  signals. 

On  the  first  and  fifteenth  of  each 
month  Eiffel  Tower  sends  out  special 
C.  W.  signals  for  the  checking  of  wave- 
meters,  as  follows: 

On  5,000  meters— At  6.00  P.  M.  and 
for  one  minute,  a  series  of  A's  followed 
by  a  dash  lasting  for  three  minutes. 

On  7,000  meters — At  6.10  P.  M.  and 
for  one  minute,  a  series  of  B's  followed 
by  a  dash  lasting  for  three  minutes. 

The  programme  is  then  continued  by 
Lyons,  as  follows: 

On  10,000  meters— At  6.20  P.  M. 
and  for  one  minute,  a  series  of  C's  fol- 
lowed by  a  dash  lasting  for  three  min- 
utes. 

On  15,000  meters— At  6.30  P.  M. 
and  for  one  minute,  a  series  of  D's  fol- 
lowed by  a  dash  lasting  for  three  min- 
utes. 

At  6.45  or  7.00  P.  M.,  according  to 
the  time  required  for  the  measurements, 
the  actual  measurements  of  the  emitted 
waves  are  sent  out  by  Y  N,  on  15,000 
meters,  and  repeated  thrice. 
Example: 

A —  5,170  meters. 

B—  7,090  meters. 

C— 10,025  meters. 

D — 14,990  meters. 
The  time  indicated  is  Paris  time, 
which  is  earlier  than  ours.  Therefore, 
the  proper  allowances  must  be  made 
for  the  part  of  the  country  in  which  the 
experimenters  are  located. 
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The  Measurement  of  High  Frequency  Resistance 

Part  II.  Circuits  used  for  resistance  measurements,  and  an  explanation  of  their  use 


The  ability  to  measure  the  high  fre- 
quency resistance  of  coils  opens  to  the 
experimenter  many  new,  interesting, 
and  possibly  profitable  lines  of  investi- 
gation. Signal  strength  and  the  sharp- 
ness of  tuning  must  be  considered  in 
relation  to  the  resistance  of  the  circuits. 
All  kinds  of  tests  and  comparisons  can 
be  carried  out  by  the  man  who  has  the 
apparatus  for  measuring  high  frequen- 
cy resistance. 


By  L.  M.  Clement 

mine  the  balance  point  accurately  by 
ordinary  methods. 

Two  general  methods  are  available, 
namely,  the  use  of  a  modulated  high 
frequency  input  to  the  bridge  and  a 
radio  frequency  detector  connected 
across  its  output  or  a  radio  frequency 
input,  and  a  heterodyne  detecting  sys- 
tem across  the  output.  Such  an  ar- 
rangement is  shown  in  Fig.  4. 

The  frequency  of  the  oscillator  is  de- 


Fig.  5.   This  circuit  is  used  m  the  resistance  variation  method 


1.  Bridge  Method 
An  adaption  of  the  well-known  low 
frequency  impedance  bridge  at  once 
suggests  itself  for  the  measurement  of 
resistances  at  high  frequencies.  Such  a 
bridge  is  illustrated  in  Fig.  4.  The  low 
frequency  bridge  is  supplied  by  an 
audio  frequency  current  which  is  made 
audible  by  means  of  a  pair  of  telephone 
receivers.  The  bridge  is  balanced  when 
there  is  no  sound  in  the  telephones. 

The  current  of  a  frequency  at  which 
the  measurements  are  to  be  made  is 
supplied  by  the  vacuum  tube  oscillator 
through  the  transformers  L  and  T, 
across  the  bridge  at  CD.  The  detecting 
apparatus  is  connected  across  AB.  In 
this  bridge  ri  and  r2  are  non-inductive 
resistances  which  are  made  equal  so 
that  the  resistance  R  will  represent  di- 
rectly the  unknown  resistance.  The 
unknown,  usually  a  coil,  is  placed  in 
series  with  a  condenser  which  is  ad- 
justed until  resonance  is  obtained,  that 
is,  until  the  inductive  reactance  of  the 
coil  equals  the  capacity  reactance  of 
the  condenser.  The  resultant  reactance 
is  zero  and  the  coil  acts  as  if  it  were 
a  resistance.  This  is  assuming  that  the 
coil  has  no  distributed  capacity.  The 
effect  of  distributed  capacity  has  been 
discussed  elsewhere. 

In  high  frequency  measurement 
work,  the  frequency  is  beyond  the 
range  of  audibility  and  for  this  rea- 
son it  would  not  be  possible  to  deter- 


termined  by  the  inductance  and  capac- 
ity in  circuit  The  wave  length  of  the 
oscillations    is    expressed  approxi- 


oscillator  B,  and  the  detector  tuned 
-circuit  A  should  be  calibrated  and 
carry  scales  which  make  them  direct 
reading.  This  is  of  inestimable  value 
in  the  actual  manipulation  of  appa- 
ratus. 

The  resistances  rlt  rI(  and  R  must  be 
non-inductive  and  should  have  a  re- 
sistance characteristic  independent  of 
frequency.  This  can  be  accomplished 
by  the  use  of  extremely  fine  wire  of 
some  non-magnetic  metal  such  as  "Ad- 
vance" or  "Manganin". 

In  order  to  obtain  satisfactory  re- 
sults with  a  bridge  of  this  sort,  it  must 
be  very  carefully  constructed  and  very 
well  shielded.  If  the  shielding  is  im- 
perfect there  may  be  enough  leakage  to 
obscure  the  null  point. 

Operation  of  the  Bridge 

The  unknown  inductance  should  be 
connected  in  series  with  a  condenser  of 
such  a  value  that  series  resonance  can 
be  obtained.  Set  the  bridge,  the  hetero- 
dyne oscillator  and  the  detector  circuit 
A  at  the  desired  frequency.  Adjust  the 
oscillator  B  until  a  convenient  beat  note 
is  heard  in  the  telephones,  adjust  C2 
until  minimum  sound  is  heard  in  the 
telephones.  Adjust  alternately  R  and 
C2  until  a  balance  is  obtained,  then  the 
resistance  of  C2  and  L*  is  equal  to  R. 

Unless  the  bridge  is  very  carefully 


AMPUFICR 


BRIDGE  OSCILLATOR 


h*z«fc>*<i.«-&)r 

For  RtMMTKt,  L>  •  ^ 

z-  (uxor  *  R 


Fig.  4.  The  bridge  method  is  seldom  used  except  in  very  well  equipped  laboratories 


mately  by 


constructed  and  thoroughly  shielded  it 


A  meters  =t=  S9.6-\/Lcms.  Cmfd.     (1)    is  very  difficult  to  obtain  reliable  results 
The  bridge  oscillator,  the  heterodyne    with  this  method.   The  method  is  best 
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suited  to  the  laboratory  which  has  fa- 
cilities for  building  this  type  of  high 
grade  apparatus. 

2.  The  Resistance  Variation 

Method  » 

The  so-called  resistance  variation 
method  of  determining  the  resistance  of 
a  coil  at  radio  frequencies  has  been  used 
very  successfully  to  a  considerable  ex- 
tent. 

If  the  calibration  of  the  meters  is  ac- 
curate and  the  resistances  are  reliable 
over  the  frequency  and  current  range 
used,  very  accurate  results  can  be  ob- 
tained with  this  method. 

A  diagram  of  the  apparatus  and  con- 
nections involved  are  shown  in  Fig.  5. 
The  coil  to  be  measured  is  connected  in 


known  value  in  the  circuit  and  note  the 
current  Let  this  value  of  current  be  I. 
The  power  dissipated  in  the  resistances 
will  now  be  expressed  as : 

Power  =  P  (R„  +  R.  +  R,) 

(3) 

Assuming  the  total  power  in  the  cir- 
cuit is  the  same  in  both  cases  we  can 
equate  equations  2  and  3  and  solve  for 

I»L  (R,  +  R.)  =  P  (R«  +  R.)+PRt 
from  which 

PR, 

R.  +  R.  =  

I'm  12 

(4) 

When  the  current  is  reduced  to  0.707  of 
the  maximum  value  the  resistance  R, 


Fig.  6.  Almost  any  laboratory  has  all  the  apparatus  needed  for  this  circuit 


series  with  an  accurate  radio  frequency 
milliammeter  of  known  resistance  R«,  a 
condenser  C,  and  a  variable  radio  fre- 
quency resistance  Rx.  The  oscillator 
should  be  coupled  very  loosely  to  the 
measuring  circuit  and  be  able  to  de- 
liver enough  power  to  it,  under  this 
condition,  to  give  nearly  full  scale  de- 
flection of  the  indicating  instrument. 

The  oscillator  is  set  to  generate  the 
frequency  at  which  the  measurement  is 
to  be  made,  the  resistance  R,  is  cut  out 
and  the  condenser  C,  is  adjusted  until 
the  measuring  circuit  is  in  resonance 
with  the  oscillator.  This  is  true  when 
the  current  is  maximum  and  equal  to  Im. 

For  resonance  the  reactance  of  the 
coil,  2  wfL,  is  equal  to  the  reactance 
1 

of  the  condenser,  ,  and  the  impe- 

2»fC 

dance  of  the  circuit  is  then  equal  to  its 
resistance.   The  power  delivered  to  the 
circuit  is  expressed  in  terms  of  the  cur- 
rent and  resistances  as  follows: 
Power  =Pm  (R0  +  Ra) 

(2) 

Now  insert  a  resistance  Rt  of  some 


is  equal  to  the  sum  of  the  resistances  of 
the  coil  and  the  meter.  This  is  seen  by 
substituting  for  I  the  current  value 
0.707  Im. 

Then  (0.707  Im)2R, 

R„  |  Jt«  : 


P»— (0.707  Im)* 


or 


0.5 


-R. 


which  gives        ■  ^ 

Ru+Ra  =Ri 

This  method,  although  it  involves 
much  less  apparatus  than  the  bridge 
method,  is  hardly  a  method  which  many 
amateurs  can  use. 

3.  Substitution  Method 

The  connections  of  the  apparatus 
necessary  for  the  measurement  of  resist- 
ance at  radio  frequencies  by  the  so- 
called  substitution  method  is  illustrated 
in  Fig.  6.  The  apparatus  consists  of  a 
vacuum  tube  oscillator  A  capable  of 
generating  alternating  currents  of  the 
desired  frequency.  The  oscillator  is 
very  loosely  coupled  to  a  wavemeter  of 
the  ordinary  type.   Resonance  is  indi- 


cated by  a  maximum  reading  of  a  sen- 
sitive galvanometer  which  is  connected 
across  a  crystal  detector  of  any  ordinary 
type.  The  detector  is  connected  in  series 
with  a  very  small  condenser  and  the 
combination  is  connected  across  the 
wavemeter  condenser.  This  arrange- 
ment affords  better  tuning  as  less  re- 
sistance is  introduced  in  the  wavemeter 
circuit,  due  to  the  detector,  than  in  the 
ordinary  connection. 

The  coil  to  be  measured  should  not 
be  coupled  with  the  oscillator  to  any 
measurable  extent  and  for  this  reason 
the  coil  L,,  its  condenser  Cr  and  the 
pick-up  circuit  condenser  Q,  should  be 
placed  at  some  distance  from  the  os- 
cillator. Usually  15  feet  is  sufficient 
separation.  An  alternate  plan  would 
involve  shielding  the  oscillator  and  the 
pick-up  coil. 

The  pick-up  coil  Lp  is  coupled  to  the 
oscillator  or  wavemeter  loosely  and  con- 
nected to  the  measuring  circuit  by  a  pair 
of  twisted  leads.  This  is  done  to  pre- 
vent the  leads  from  picking  up  any 
stray  held. 

The  voltage  across  the  condenser  Q, 
is  indicated  by  means  of  the  vacuum 
tube  circuit,  consisting  of  the  tube  V„ 
the  galvanometer  G„  and  the  plate,  fila- 
ment, and  grid  batteries  bj,  bs,  and  b, 
respectively.  The  tube  acts  as  a  detec- 
tor and  the  change  in  the  galvanometer 
reading  is  an  indication  of  detected  cur- 
rent or  voltage  applied  to  the  grid.  The 
voltage  will  be  the  same  for  two  succes- 
sive readings  if  the  galvanometer  Ga 
deflection  is  the  same  in  both  cases. 
This  galvanometer  can  be  of  either  the 
Rawson  Unipivot  or  the  moving  coil 
wall  type  and  it  is  not  necessary  that  it 
be  calibrated. 

The  condenser  C,  and  the  wavemeter 
should  be  carefully  calibrated  so  that 
the  value  of  inductance  and  distributed 
capacity  as  well  as  the  resistance  of  the 
coil  can  be  determined. 

This  method  because  of  its  simplic- 
ity, ease  of  operation  and  accuracy  has 
found  quite  a  wide  application  in  ex- 
perimental laboratories. 

Operation 

The  oscillator  should  be  adjusted  to 
the  wave  length  at  which  the  resistance 
of  the  coil  is  to  be  measured  and  the 
wavemeter  adjusted  to  resonance  with 
the  oscillator.  Place  the  switch  S, 
Fig.  6,  on  position  3,  which  short 
circuits  the  leads  M  and  N.  Adjust 
the  condenser  Cp  so  that  the  circuit 
CpLp  is  in  resonance  with  the  oscillator. 
This  is  indicated  by  a  maximum  read- 
ing of  the  galvanometer  G2.  It  is  ob- 
vious that  Lp  should  be  so  chosen  that 
it  will  resonate  with  the  oscillator  for 
some  value  of  the  condenser  Cp. 

The  equivalent  circuit  is  shown  in 
Fig.  6  with  the  switch  S  thrown  to  posi- 
tion 3.  Then  E  is  the  alternating 
E.M.F.  induced  in  the  circuit  from  the 
oscillator.  When  the  circuits  are  in 
(Concluded  on  page  260) 
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Duo-Lateral  Type  Inductances 

A  New  Machine-wound  Coil  of  Very  Low  Distributed 
Capacity  and  Resistance 


FROM  the  point  of  view  of  the  radio 
man,  other  lines  of  work  must  seem 
very  dull,  for  there  is  no  other  industry 
in  which  so  many  new  and  clever  ideas 
are  brought  out  in  such  rapid  succes- 


practice,  the  distance  between  the  wires 
of  alternate  layers  is  increased.  Tests 
on  these  coils  show  that  this  new 
method  of  winding  decreases  the  dis- 
tributed capacity,  and,  because  a  small- 


gears.  Another  improvement  is  the  in- 
dicating dials.  Connections  from  the 
movable  plugs  to  the  binding  posts  are 
made  by  flexible  conductors. 

The  plugs  are  of  the  Pacent  type, 


DATA  FOR  DUO-LATERAL  INDUCTANCES 


L 

H.F.R. 

A 

c 

Natural  \ 

Wire 

Diam. 

Mhs. 

Ohms  at 

Meters 

Mfds. 

Meters 

Turns 

S.  C.  C. 

Ins. 

0.04S 

1.9 

150 

17 

70 

25 

24 

2  3/16 

0.07S 

2.6 

200 

17 

86 

35 

24 

2%, 

0.156 

4.2 

300 

18 

102 

50 

24 

2  5/16 

0.36 

6.3 

400 

19 

150 

75 

24 

2H 

0.66 

27.2 

500 

19  . 

220 

100 

24 

2Y2 

1.40 

38.0 

700 

20 

290 

150 

24 

2H 

2.50 

48.0 

1,000 

20 

350 

200 

25 

2Y2 

4.20 

63.0 

1,400 

20 

420 

250 

25 

2  15/16 

6.25 

68.0 

1,500 

21 

540 

300 

25 

3 

10.62 

73.0 

2,000 

22 

700 

400 

25 

3}4 

17.6 

75X1 

3,000 

23 

860 

500 

25 

3>A 

25.0 

90.0 

4,000 

23 

1,120 

600 

28 

m, 

38.0 

97.0 

5,000 

23 

1,260 

750 

28 

3  5/16 

72.8 

104.0 

8,000 

24 

1,750 

1,000 

28 
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sion.  It  almost  appears  that  there  is 
nothing  more  to  be  added  to  the  line 
of  radio  achievements  save  a  substitute 
for  electricity  itself. 

The  duo-lateral  coils,  invented  by 
Mr.  Giblin  of  the  Electrical  Products 
Manufacturing    Company,    and  dis- 


Fig.  1.  Mounted  and  unmounted  duo-lateral  inductances 


er  number  of  turns  is  required  for  a 
given  inductance,  the  length  of  wire 
and,  consequently,  the  resistance  is 
lowered. 

A  table  is  given  here  showing  the 
number  of  turns,  the  high  frequency 
Tesistance  at  various  wavelengths,  and 


made  up  of  a  grooved  plug  which  snaps 
into  a  spring  socket,  similar,  in  prin- 
ciple, to  the  Pacent  binding  posts. 

A  three-coil  mounting  permits  con- 
siderable flexibility  of  circuits.  The 
most  usual  method  is  to  use  the  center 
coil  as  the  secondary,  one  outside  coil 


Fig.  2.   Primary  and  tickler  coupling  are  controlled  from 
the  front  of  the  panel 


Fig.  3.  Showing  the  bevelled  gears  by  means  of  which  the 
the  coils  are  turned 


tributed  by  the  Pacent  Electric  Com- 
pany, are  different  from  the  familiar 
"Coto-coil"  in  that  the  wires  of  every 
other  layer  are  between  the  wires  above 
them,  instead  of  being  directly  below 
them.  This  effect  can  be  observed  in 
the  unmounted  coils  shown  at  Fig.  1. 
As  a  result  of  this  change  from  former 


the  distributed  capacity,  as  well  as  the 
natural  periods  of  duo-lateral  coils  of 
various  inductances.  All  sizes  are  2 
ins.  inside  diameter  and  1  in.  wide. 

In  Figs.  2  and  3,  a  new  type  of  in- 
ductance mounting  is  illustrated.  Here 
the  panel  effect  is  achieved  by  connect- 
ing the  shafts  of  the  handles  to  the 
shafts  of  the  movable  plugs  by  bevelled 


as  the  primary,  and  the  third  as  a 
tickler.  Another  way,  for  undamped 
wave  reception,  is  to  replace  the  tickler 
by  a  very  small  coil  in  series  with  a 
separate  oscillator.  This  serves  to 
heterodyne  the  incoming  oscillations. 

Again,  the  three  coils  can  be  con- 
nected in  series,  and  used  as  a  variom- 
eter. 
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The  Radio  Department 


EVEN  when  the  automobile  had 
passed  the  "gasoline  wagon"  stage, 
and.  people  had  come  to  realize  that  this 
new  means  of  conveyance  was  destined 
to  become  a  permanent  factor  and  one 
of  tremendous  influence  upon  civiliza- 
tion, the  automobile  was  not  popular, 
so  that  one  could  say,  for  example,  that 
one  man  in  every  one  hundred,  through- 
out the  nation,  owned  a  car. 

The  nationalization  of  any  product 
depends  upon  three  things — its  value 
as  a  convenience  or  necessity,  its  value 
as  a  pleasure,  and  its  cost. 

The  automobile,  for  the  first  few 
years,  possessed  the  first  two  points  of 
popularity,  but  not  the  third.  Having 
these  two  properties,  the  mastering  of 
the  mechanical  difficulties  did  not 
trouble  the  public.  All  they  required 
was  an  automobile  at  a  moderate  price. 
Since  that  result  was  accomplished  by 
the  manufacturers,  we  all  know  the  re- 
mainder of  the  story. 

Has  the  foregoing  any  bearing  on 
radio  telegraphy  or  telephony?  Most 
certainly.  Radio,  a  necessity  in  many 
cases,  has  the  imaginative  appeal  which 
makes  it  a  tremendously  fascinating, 
hobby.  Its  technical  problems  make  it 
interesting,  and  its  rapid  and  continu- 
ous changes  and  developments  main- 
tain the  fascination  which  it  has  for 
every  man  or  boy  once  he  has  put  up  a 
station. 

There  is  the  point  which  has  been 
so  sadly  neglected  by  the  manufacturers. 

Sit  down  with  your  catalogs  and  find 
out  first  what  you  need  for  a  beginner's 
station,  and  then  what  it  will  cost.  Be- 
ing quite  ignorant  of  the  requirements 
of  a  radio  receiving  set,  you  probably 
will  not  be  able  to  find  out  what  you 
need,  if  you  depend  upon  the  catalogs 
to  tell  you. 

If  you  are  determined  to  have  a 
radio  station,  you  may  hazard  an  in- 
quiry to  one  of  the  manufacturers.  The 
result  may  put  an  end  to  your  interest 
in  radio.  Or  you  may  know  an  experi- 
menter who  has  a  station.  He  will,  of 
course,  suggest  the  purchase  of  the  best 
instruments,  wishing  to  assure  the  suc- 
cess of  your  outfit. 

Then  comes  the  reckoning  of  the 
cost.  It  will  vary  from  fifty  to  two 
hundred  dollars. 

How  many  men  want  to  put  that 
amount  into  something  they  know  noth- 
ing about,  and  have  no  assurance  of 
the  results  to  be  obtained,  or  their  con- 
tinued interest  in  the  purchase  after  it 
is  made?  Between  these  two  experi- 
ences through  which  the  average  be- 
ginner must  go,  it  is  a  wonder  that  any- 
one ever  takes  up  radio  work. 

The  introduction  of  a  complete  re- 
ceiving set,  with  materials  for  an  an- 
tenna and  a  set  of  simple  instructions, 
to  sell  at  twenty  dollars,  would  give  a 


greater  impetus  to  radio  experimental 
work  than  any  of  the  new  ideas  which 
have  been  brought  out  in  the  last  ten 
years.  This  set  should  not  be  cheap 
because  it  is  cheaply  made,  but  be- 
cause the  design  is  very  simple.  It 
must  be  a  set  which  will  not  get  out 
of  order,  and  can  be  operated  success- 
fully by  anyone  who  knows  nothing 
about  radio. 

If  those  who  are  mildly  interested  in 
wireless  could  get  a  set  at  a  low  price, 
and  make  it  work,  they  would  quickly 
respond  to  the  call  of  radio,  and  join 
the  ranks  of  those  who  spend  all  the 
time  and  money  they  can  spare  for 
better  apparatus.  The  problem  is  to 
make  it  easy  for  a  man  or  boy  to  start. 
The  number  of  such  prospects  far  ex- 
ceed that  actually  doing  radio  work 
now. 

Incidentally,  this  is  the  time  to  pre- 
pare for  the  manufacture  of  such  a 
set,  as  there  is  just  time  enough  before 
the  fall  season  starts.  The  men  who 
operate  such  a  set  this  winter  will  be 
buying  expensive  apparatus  next  year. 

NOW  a  word  to  those  who  are  mak- 
ing their  own  instruments.  In  a 
recent  discussion  concerning  a  new  de- 
vice to  be  sold  for  experimental  work, 
one  of  the  men  at  the  head  of  a  large 
supply  company  said,  "There's  no  use 
in  putting  so  much  finish  on  the  instru- 
ment It's  too  good.  Experimenters 
don't  care  how  a  thing  looks  as  long  as 
it  worksr-at  least  that  is  my  opinion 
from  what  I  can  judge  by  the  stations 
-I  have  seen." 

Let  us  hope  that  this  man's  idea  was 
not  correct.  No  matter  how  well  an 
instrument  may  work, 'if  it  is  merely 
thrown  together,  an  experimenter  can- 
not feel  the  pride  in  it  that  he  would 
if  it  looked  like  a  real  job.  We  can- 
not all  be  instrument-makers,  to  be 
sure.  At  the  same  time,  a  careful  choice 
of  materials  and  a  little  extra  care 
make  a  very  great  difference  in  the 
completed  apparatus. 

The  main  trouble  with  the  experi- 
menter is  that,  when  he  decides  to  build 
an  instrument,  he  wants  to  make  it 
immediately.  Rather  than  wait  to  get 
the  proper  materials,  he  falls  back  on 
makeshifts.  That  is  why  his  set  gives 
the  impression  that  he  doesn't  care  how 
it  looks  as  long  as  it  works  fairly  well. 

WHILE  the  experimenters  have, 
no  doubt,  all  they  can  do  to  keep 
up  with  developments  in  this  country, 
they  should  have  an  eye  on  the  other 
side  of  the  ocean.  As  they  were  sur- 
prised to  know  to  what  extent  radio  re- 
search had  been  carried  on  during  the 
War,  they  may  be  again  surprised  at 
the  work  subsequently  accomplished. 

In  the  May,  1920,  issue  of  Every- 
day, there  were  the  names  and  ad- 


dresses of  several  British  radio  socie- 
ties. Since  England  and  France  have 
worked  together,  practically  all  the 
European  developments  are  known  in 
England.  Correspondence  with  those 
societies  will  certainly  be  helpful  and 
interesting  at  both  ends. 

Such  success  has  been  attained  by 
some  of  the  A.R.R.L.  stations,  that 
transmitting  across  the  ocean  to  a  well- 
equipped  English  receiver  is  not  at  all 
out  of  the  question,  and  arrangements 
could  be  made  without  difficulty  for  the 
attempt.  The  accomplishment  of  such 
a  feat  would  be  no  inconsiderable 
feather  in  the  cap  of  the  operator,  and 
the  League  would  share  in  the  credit. 
Someone  will  do  it.  The  question  is 
who  will  be  first. 

HOW  many  radio  catalogs  have 
you  ?  Probably  fifteen  or  twenty. 
When  you  try  to  arrange  them  in  your 
bookcase,  what  is  the  result?  You 
can't  keep  them  in  an  sor£  of  order 
because  no  two  are  the  same  size.  They 
can't  be  put  in  a  loose-leaf  binder,  in 
fact,  they  are  rather  a  nuisance  to  have 
around  except  that  you  can't  get  along 
without  them. 

Think  what  it  would  mean  to  have 
all  your  radio  catalogs  and  bulletins 
printed  on  the  same  size  paper.  Then 
they  could  be  readily  filed  and  kept  in 
proper  shape  without  losing  the  little 
ones,  or  having  the  big  ones  all  bent  up. 

If  each  experimenter,  when  he  writes 
for  a  catalog  should  say  at  the  end  of 
his  letter: 

"P  S.  I  hope  you  print  your  cata- 
logs on  Syi-  by  11-inch  sheets,  so 
I  can  keep  them  neatly  filed." 
the  companies  might  realize  after  a 
while,  that,  to  have  their  catalogs  pre- 
served and  not  lost  in  the  shuffle,  they 
should  use  regular  size  paper  which, 
incidentally,  is  more  economical  than 
the  small  sheets. 

FOR  next  month,  there  will  be  even 
more  radio  articles  than  in  this  is- 
sue, an  increase  of  three  pages  over 
May.  The  constructional  article  will 
be  a  two  step  radio  frequency  ampli- 
fier, not  radical  in  design,  but  an  ex- 
ample of  the  best  practice.  A  new  type 
ef  concentrated  inductance,  entirely  dif- 
ferent from  any  other  will  be  described 
with  tables  and  data  on  the  use  of  all 
types  of  coils  for  receiving  work.  An- 
other feature  will  be  a  description  of 
radio  equipment  suitable  for  small 
boats.  Illustrations  of  transmitters,  re- 
ceivers, and  directional  receivers  will 
be  shown. 

Mr.  Clement,  although  he  is  taking 
a  well-earned  vacation  on  the  Pacific 
coast,  has  written  an  article  on  the 
measurement  of  inductance,  describing 
a  method  which,  as  might  be  expected, 
is  quite  different  from  the  usual  prac- 
tice. In  fact,  the  inductance  is  meas- 
ured on  a  resistance  box. 
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A  Duplex  Radio  Telephone  Set 

This  Equipment,  Built  By  the  Western  Electric  Company, 
Transmits  and  Receives  Simultaneously 


THE  question  of  two-way  radio 
telephony  in  which  two  speakers 
may  carry  on  conversation  with- 
out the  necessity  of  changing  the  cir- 
cuit connections  from  the  receiving  to 
the  sending  condition  or  the  reverse,  and 
which  for  brevity  will  be  spoken  of  as 
"duplex  radio  telephony",  is  one  which 
has  been  of  considerable  interest  to 
radio  engineers  for  sometime  and  while 
a  number  of  attempts  have  been  made 
to  obtain  such  communication  it  has 
not  come  into  general  use.  This  is,  no 
doubt,  due  largely  to  the  enormous  ratio 
between  the  power  developed  for  trans- 
mitting purposes  and  the  power  of  the 
received  energy  at  a  given  station  which 
makes  it  exceedingly  difficult  to  prevent 
an  overwhelming  amount  of  side  tone 
during  the  transmitting  period,  that  is, 
the  presence  in  the  operator's  receiver  of 
the  message  which  he  is  endeavoring  to 
transmit  This  condition  has  made 
necessary  thus  far  the  use  of  a  circuit 
in  which  a  switch  or  key  of  some  kind 
is  employed  for  throwing  from  the  re- 


telephone  sets  for  the  United  States 
Navy  which,  in  accordance  with  the 
definition  of  the  term,  permit  two  people 
at  remote  stations  to  converse  with  one 


materially  by  the  transmitting  antenna. 
This  is  particularly  convenient  if  the 
receiving  and  transmitting  stations  can 
be  separated  by  a  distance  of  a  few 


WIT.  to  R  EC. 


Fig.  4.  A  simplified  diagram  of  the  transmitting  unit 


another  by  radio  without  the  necessity 
of  throwing  switches  and  with  no  more 
thought  to  the  question  of  whether  one 
is  transmitting  or  receiving  or  both  than 
is  done  in  the  case  of  an  ordinary  wire 
telephone  conversation. 


miles,  the  speaker  being  located  at  one 
or  the  other  station  or  at  some  inter- 
mediate point  and  being  connected  to 
the  two  stations  by  means  of  wire  con- 
nections. Another  method  would  be  to 
use  a  single  antenna  for  transmitting 


The  complete  duplex  radio  telephone  system,  comprising  a  transmitter,  receiver  and  dummy  antenna 


ceiving  to  the  sending  condition,  the  set 
normally  being  in  the  condition  for  re- 
ception and  being  thrown  into  the  other 
condition  only  during  the  actual  trans- 
mitting period,  during  which  time  the 
local  receiving  circuit  is  entirely  discon- 
nected for  its  own  protection. 

The  Western  Electric  Company  has 
recently  designed  and  built  duplex  radio 


There  are  a  number  of  different  ar- 
rangements which  might  be  used  for 
successful  duplex  radio  signalling.  One 
method  would  obviously  be  to  have  two 
separate  antennae,  one  for  transmitting 
and  one  for  receiving,  the  two  antennae 
being  tuned  for  different  frequencies  or 
being  so  related  by  form  or  position  that 
the  receiving  antenna  is  not  affected 


and  receiving  in  which  some  balancing 
scheme  reduces  the  amount  of  trans- 
mitted power  which  enters  the  receiv- 
ing circuits.  In  places  of  restricted 
space,  such  as  sea  going  vessels,  it  is 
apparent  that  the  first  method  cannot 
well  be  used,  and  that  the  second 
method  offers  a  satisfactory  solution  of 
the  problem,  if  a  sufficiently  accurate 
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balancing  of  the  circuits  can  be  ob- 
tained, so  that  the  transmitter  does  not 
affect  the  receiver  to  any  great  extent 
even  though  both  circuits  are  associated 
with  one  and  the  same  antenna. 


the  Navy  based  on  the  second  method. 
Figure  1  shows  a  photograph  of  such  a 
set,  which  consists  of  two  units,  A 
and  B. 

The  Unit  A,  to  the  left,  comprises  the 


and  the  other  as  a  modulator  tube.  The 
Unit  B,  to  the  right,  comprises  an  arti- 
ficial antenna  and  the  receiving  circuit, 
and  the  interior  of  this  unit,  also  looked 
at  from  the  rear,  is  shown  in  Figure  3. 


The  Western  Electric  Company  in  co- 
operation with  the  United  States  Navy 
used  the  first  method  some  years  ago  in 
connection  with  radio  communication 
between  Washington  and  battleships  at 
sea.   More  recently  it  has  built  sets  for 


Fig.  S.   The  receiver  circuit  and  dummy  antenna 

oscillation  generator  with  its  modulator 
circuit  and  as  such  is  the  transmitting 
set.  Figure  2  shows  the  interior  of  this 
unit  looked  at  from  the  rear.  It  will 
be  noted  that  there  are  two  vacuum 
tubes,  one  of  which  acts  as  an  oscillator, 


In  this  unit  three  vacuum  tubes  are 
shown,  one  acting  as  a  detector  and  the 
others  as  amplifiers  of  the  detected  sig- 
nal. In  setting  up  the  station  it  is  only 
necessary  to  connect  a  terminal  from 
the  Unit  A  to  a  terminal  on  the  Unit  B ; 


Fig.  3.   The  receiver  is  mounted  above,  and  the  dummy  an- 
tenna below.   This  unit  is  oho  completely  shielded 


Fig.  2.  Interior  of  the  transmitter.  The  rear  of  the  panel  is 
shielded,  and  the  set,  when  in  use,  is  fitted  into  a  metal  case 
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to  connect  the  antenna  to  a  second  ter- 
minal on  the  Unit  B,  and  to  make  two 
ground  connections,  one  from  the  Unit 
A  and  one  from  the  Unit  B.  In  addi- 
tion, of  course,  the  usual  connections  of 
batteries,  transmitter  and  receiver  must 
be  made,  provision  for  these  connections 
being  shown  in  Figures  2  and  3.  This 
particular  set  is  arranged  to  communi- 
cate with  any  one  of  three  stations. 

A  simplified  circuit  diagram  of  the 
transmitter  unit  is  shown  in  Figure  4. 
A  variety  of  oscillator  circuits  may  be 
used,  one  which  is  particularly  useful 
and  which  is  shown  here,  is  the  Colpitts 
oscillator.  This  circuit  includes  a  tuned 
circuit  having  two  capacities  in  series, 
the  one  capacity  consisting  of  a  con- 
denser of  suitable  dimensions  and  the 
other  capacity  being  that  of  the  radiat- 
ing antenna.  One  terminal  of  the  fila- 
ment is  connected  to  a  point  between 
these  two  capacities.  The  plate  and  grid 
are  connected  respectively  to  points  on 
the  inductance  L.  Power  is  supplied  to 
the  plate  circuit  by  the  generator  G. 
Such  a  circuit  will  oscillate  at  a  fre- 
quency determined  by  the  capacity  and 
inductance  of  the  tuned  circuit.  These 
oscillations  are  modulated  by  the  Heis- 
ing  method,  which  is  shown  in  the  dia- 
gram as  consisting  of  a  vacuum  tube 
connected  in  parallel  to  the  oscillator 
tube.  Suitable  choke  coils  £  and  F  are 
connected  to  this  circuit  as  shown.  The 
impedance  offered  by  the  modulator 
tube  M  is  determined  by  the  potential 
of  its  grid,  which  in  turn  is  controlled 
by  the  speech  wave  set  up  by  the  micro- 
phone transmitter  T.  The  modulator 
tube  therefore  acts  as  a  variable  shunt 
to  the  oscillator  and  thus  controls  the 
amplitude  of  the  oscillations  to  be  ra- 
diated. As  shown  in  the  circuit  one 
terminal  of  the  inductance  L  goes  to  a 
binding  post  indicated  in  Figure  1  as 
"Ant  to  Rec."  and  upon  connection  with 
the  corresponding  terminal  on  the  Unit 
B  becomes  connected  to  the  radiating 
and  the  artificial  antenna. 

A  simplified  circuit  diagram  of  the 
receiver  unit  B  is  shown  in  Figure  5. 
In  this  circuit  the  coil  Lt  and  con- 
denser Cx  constitute  a  tuned  circuit 
which,  by  means  of  the  condenser  Ct 
can  be  tuned  to  the  signaling  frequency. 
Associated  inductively  with  the  induc- 
tance coil  Lt  is  a  second  tuned  circuit 
LfC2  which  is  connected  directly  to  the 
input  circuit  of  a  vacuum  tube  D  acting 
as  a  detector.  The  detected  current  is 
then  impressed  through  the  trans- 
former Tj  on  the  input  of  a  vacuum 
tube  A  acting  as  an  amplifier,  and  the 
output  of  this  amplifier  tube  is  then  im- 
pressed, by  means  of  a  transformer  T„, 
on  the  input  circuit  of  a  second  ampli- 
fier tube  in  the  output  of  which  is  a 
transformer  T«,  the  secondary  of  which 
contains  the  telephone  receivers.  The 
amount  of  amplification  obtained  can 
be  adjusted  by  means  of  the  variable 
resistance  in  the  output  circuit  of 


the  detector  tube.  It  will  be  noted  that 
one  terminal  of  the  filaments  of  the 
tubes  are  all  connected  to  ground  and 
the  other  terminals  are  connected  to  the 
positive  pole  of  the  filament  battery,  the 
negative  pole  of  which  is  grounded. 
The  filaments  are  thus  supplied  with 
heating  current  in  parallel.  The  bat- 
tery B  is  used  for  the  plate  circuits  of 
the  three  tubes  in  parallel.  From  the 
mid  point  of  the  inductance  L,  is  a  lead 
going  to  the  binding  post  marked  in 
Figure  1,  as  "Ant  to  Trans."  and  is 
used  for  connecting  the  Unit  A  with  the 
Unit  B. 

In  view  of  the  balanced  arrangement 
oscillations  coming  from  the  Unit  A  to 
the  mid  point  of  the  inductance  L,  di- 
vide equally,  half  of  the  energy  going 
to  the  antenna  and  the  other  half  to  the 
artificial  antenna.  This  leaves  the 
points  Px  and  Ps  always  at  equal  po- 
tentials as  far  as  any  disturbances  aris- 
ing in  the  Unit  A  are  concerned  and 
they  therefore  produce  no  effect  upon 
the  receiver  circuit  Oscillations  re- 
ceived upon  the  antenna,  however,  are 
not  so  balanced  and  therefore  will  pro- 
duce an  effect  in  the  telephone  receivers. 

The  essential  point  of  this  circuit  ar- 


rangement is  the  presence  of  the  arti- 
ficial antenna,  which  is  naturally  made 
to  simulate  the  actual  antenna  as  closely 
as  possible,  both  in  oscillation  and 
damping  characteristics.  Obviously  the 
greatest  difficulty  in  a  circuit  of  this 
type  is  in  the  balancing  of  the  two  cir- 
cuits so  that  Pi  and  Pt  will  actually  be 
equal  potential  points.  In  the  design- 
ing of  such  balanced  circuits  the  West- 
em  Electric  Company  has  probably  had 
more  experience  than  anyone  else  be- 
cause of  the  extensive  use  of  such  bal- 
anced circuits  in  ordinary  telephone 
practice.  In  this  circuit,  however,  the 
requirements  are  much  more  severe  than 
in  ordinary  telephone  circuits  because 
of  the  high  ratio  between  the  transmitted 
and  the  received  power. 

In  a  later  modification  the  set  is  di- 
vided into  three  units,  A,  B  and  C,  the 
Unit  A  being  the  same  as  before,  the 
Unit  B  including  the  receiving  circuit 
and  the  inductance  L  and  condenser  C^, 
and  the  Unit  C  including  the  artificial 
antenna  alone.  This  arrangement  has 
certain  advantages  in  flexibility.  In 
particular  it  permits  the  artificial  an- 
tenna Unit  C  to  be  placed  in  a  more 
or  less  inaccessible  and  useless  space, 
a  matter  of  importance  in  airplane  work. 


The  Possible  Standardization  of  Radio  Equipment 


MANUFACTURERS  in  various 
lines  have  found  it  advantageous 
to  co-operate  in  the  standardization  of 
certain  parts  of  their  products.  Par- 
ticularly in  the  automotive  and  airplane 
fields,  such  standardization  has  worked 
out  to  considerable  advantage. 

Such  methods  have  been  proposed,  at 
different  times,  by  radio  engineers,  but, 
partly  through  lack  of  interest  and 
partly  through  the  difficulty  of  bring- 
ing the  manufacturers  together,  nothing 
has  been  accomplished.  In  fact,  no 
one  has  ever  made  a  definite  proposi- 
tion as  to  what  might  be  standardized. 

Obviously,  someone  must  outline  a 
method  of  standardization  before  manu- 
facturers will  take  an  interest  in  the 
idea.  Since  it  has  proved  so  valuable 
in  other  lines,  why  should  it  not  be 
applied  to  radio?  There  are  a  num- 
ber of  men  entirely  capable  of  drawing 
up  a  tentative  plan.  That  such  a  sys- 
tem can  be  put  into  practice  is  shown 
by  the  U.  S.  Navy's  radio  piece  part 
method  of  standardization. 

The  primary  objection  which  will 
arise  in  the  mind  of  each  manufacturer 
is  that  to  change  his  products  means 
the  re-designing  of  all  his  apparatus,  a 
serious  consideration,  of  course.  Off- 
hand, it  might  appear  impossible  to 
correlate  the  many  special  features  of 
instruments  from  as  many  different 
sources. 

At  the  same  time,  something  can  be 
done,  unquestionably,  along  this  line 
which  will  be  of  very  considerable 
benefit  to  the  entire  field. 


In  outlining  a  possible  system,  con- 
sideration must  first  be  given  to  such 
things  as  are  used  by  all  companies, 
such  as  knobs,  scales,  indicating  de- 
vices, switches,  switch  points,  and  bind- 
ing posts.  This  has  been  done  by  the 
Navy  to  decrease  expense  in  designing 
and  drafting,  and  to  increase  produc- 
tion. It  does  not  mean  necessarily, 
however,  that  a  standardized  part  is  to 
be  made  by  only  one  company.  While 
these  parts  might  be  used  in  various 
ways  by  different  manufacturers,  uni- 
formity to  this  extent  would  improve 
the  appearance  of  a  set  made  up  of 
instruments  from  several  sources. 

Before  too  many  companies  go  into 
the  building  of  sectional  apparatus,  it 
would  be  well  to  determine  on  a  stand- 
ard panel  size,  and  a  method  of  mount- 
ing. The  argument  that  an  experi- 
menter having  bought  instruments  of 
one  company  of  one  size  of  panel  would 
not  buy  other  apparatus  on  another  size 
panel,  is  not  sound,  for  it  discounts 
the  ingenuity  of  the  experimenters.  A 
standard  panel  size  or  combination  of 
sizes  would  be  very  well  received. 

Other  features  can  be  treated  in  a 
similar  manner  by  the  far-sighted  de- 
signer. 

Everyday  Engineering  will  be  very 
glad  to  publish  letters  from  manufac- 
turers or  experimenters,  setting  forth 
their  ideas  on  the  possibilities  of  stand- 
ardizing radio  apparatus,  or  their  rea- 
sons for  considering  it  impractical. 
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Radio  Tuning  Circuits 

This  Article  Points  Out  Exactly  What 
Happens  When  a  Receiving  Circuit 
Is  Tuned  to  a  Given  Frequency 


TH£  subject  of  capacity  and  in- 
ductive reactance  was  discussed 
in  the  May  issue,  and  it  was 
shown  that,  to  obtain  the  maximum 
power,  in  watts,  in  an  alternating  cur- 
rent circuit,  the  current  and  voltage 
must  be  in  phase,  a  condition  obtained 
by  using  such  a  combination  of  induc- 
tance and  capacity  that  the  impedance 
is  zero. 

Tuning  to  a  Given  Frequency 
Let  us  take  a  slightly  different  angle 
on  this  question  of  radio  tuning  cir- 
cuits, to  show  more  exactly  what  hap- 
pens when  a  receiver  is  tuned  to  an  in- 
coming signal.  First,  we  shall  assume 
that  the  transmitter  is  working  on 
3,000  meters  or  100,000  cycles.  Since 
the  secondary  circuit  is  simple,  we  shall 
discuss  it  first 

An  inductance  of  4,000,000  cms.  or 
0.004  henry  is  employed,  with  a  tuning 
condenser  of  0.0001  to  0.001  mfd. 
From  (5)  the  reactance  of  the  induc- 
tance, at  100,000  cycles,  is 

X,  =  2*  X  100,000  X  0.004, 

X1  =  2,512  ohms  inductive  reactance. 

To  balance  this  2,512  ohms  of  in- 
ductance reactance,  the  condenser  must 
be  varied  until  a  value  is  found  which 
gives  a  capacity  reactance  of  2,512 
ohms.  Then,  from  (6),  the  reactance 
will  be  zero.  The  following  table 
shows  the  reactance,  at  100,000  cycles, 
of  the  condenser: 


Qnfd. 

x. 

0.00010 

15,920 

0.00020 

7,940 

0.00030 

5,315 

0.00040 

3,980 

0.00050 

3,180 

0.00055 

2,890 

0.00060 

2,650 

0.00065 

2,450 

0.00070 

2,270 

0.00075 

2,120 

0.00080 

1,980 

0.00085 

1,870 

0.00090 

1,760 

0.00100 

1,592 

This  table  is  plotted  in  Fig.  5.  The 
capacity  reactance  table  and  curve  show 
that,  as  the  frequency  is  increased,  the 
reactance  decreases.  Another  curve  is 
given  of  the  total  impedance,  or  the 
value  (X«  —  X|),  as  indicated  in  the 
following  table: 

Qnfd-  X,    Xc        —  X 

0.00010  2,512  15,920  —13,408 
0.00020  2,512  7,940  —  5,428 
0.00030      2,512     5,315     —  2,803 


0.00040 

2,512 

3,980 

1,468 

0.00050 

2,512 

3,180 

668 

0.00055 

2,512 

2,890 

378 

0.00060 

2,512 

2,650 

138 

0.00065 

2,512 

2,450 

+ 

58 

0.00070 

2,512 

2,270 

+ 

242 

0.00075 

2,512 

2,120 

+ 

392 

0.00080 

2,512 

1,980 

+ 

532 

0.00085 

2,512 

1,870 

+ 

642 

is  never  tuned  to  the  receiver,  though 
this  is  done  in  adjusting  wavemeter  to 
a  receiving  circuit  Perhaps  a  coil  of 
10,000,000  cms.  or  0.01  henry  is  con- 
nected with  a  condenser  of  0.001  mfd. 
or  0.000000001  farad.  The  wavelength 
of  such  a  circuit,  from  (9),  is  5,960 
meters.  A  wavemeter  is  coupled  to  the 
inductance,  and  varied  from  4,000  to 


0.0001  0 0002  0.0003  0  0  04-  00005  0.0006  0.0007  0.0008   0.0009  0.0010 
CAPACITY,  in  MFDS. 

Fig.  4.  The  inductive  reactance  is  constant,  while  the  capacity  reactance  is  varied  above 

and  below  resonance 

0.00090     2,512     1,760     +     752    8,000  meters.   Let  us  see  what  the  in- 

0.00100     2,512     1,590     -f-     922    ductive  and  capacity  reactances  are  at 

this  range  of  wavelengths   or  fre- 

An  examination  of  the  table  and    quencies.  The  frequencies  correspond- 

oU^ShOT£  ^  r  a  aPProx™a*Jy  ing  to  various  settings  of  the  wavemeter 
0.00065  mfd.  and  the  4  mh.  coil,  the  ar°. 

reactance  to  100,000  cycles  is  zero. 

Also  from   

X=  59.6  \[Lem,.  C-f-mM., 

the  wavelength  with  these  values  is 

X  =  59.6  \[4,000,000  X  0.00065 

or     A  =  3,030  meters. 

In  other  words,  the  wavelength  of 

the  circuit,  when  its  reactance  to  the 

incoming  frequency  is  zero,  is  the  same 

as  the  wavelength  of  the  transmitter. 

Tuning  the  Transmitter  to  the 

Receiver 
In  operating  practice,  the  transmitter 


Wavelength 

Frequency 

4,000 

75,000 

4,500 

66,700 

5,000 

60,000 

5,500 

54,600 

5,750 

52,200 

6,000 

50,000 

6,250 

48,000 

6,500 

46,200 

7,000 

42,900 

7,500 

40,000 

8,000 

37,500 

Then  the  inductive,  capacity,  and  ef- 
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fective  reactances  at  these  frequencies 
are: 


r  rct|ucacy 

Y 

Y 

  Ac 

  Y 

—  A. 

nc  nnn 
/  OjUUU 

-p  ^,3VU 

aa  nr\r\ 

\jOtf\J\J 

4  i  on 

7  ion 

j_  i  Jirift 

-p  l,ollU 

ou,uuu 

?  Tin 

O,/  IK) 

£,03U 

-p  1,1  £\J 

ca  Ann 

7  07ft 

-p  01U 

52  200 

3,280 

3,050 

-(-  230 

50,000 

3,140 

3,180 

—  40 

48,000 

3,020 

3,310 

—  290 

46,200 

2,900 

3,450 

—  550 

42,900 

2,690 

3,720 

—  1,030 

40,000 

2,510 

3,980 

— 1,470 

37,500 

2,360 

4,240 

—  1,880 

Fig.  5  shows  these  three  values 
plotted.  Above  the  zero  line  is  the  in- 
ductive reactance,  and  below,  the  ca- 
pacity reactance.  The  third  curve  gives 


the  voltage  across  each  one  will  be 
found  from  (10)  to  be  4  and  16  volts. 
Thus,  in  a  series  circuit,  the  total  volt- 
age drops  across  the  individual  parts 
equals  the  applied  voltage.  The  higher 
the  resistance,  the  greater  the  voltage 
difference  between  the  terminals  of  the 
resistance  up  to  a  point  where  the  cir- 
cuit is  practically  open. 

Now  let  us  go  back  to  an  alternating 
current  circuit.  By  increasing  the  in- 
ductance and  decreasing  the  capacity, 
let  us  keep  the  effective  reactance  zero 
at  100,000  cycles  or  3,000  meters. 

Lome  Xt  Cmf<|.  Xe 

10,000,000  6,283  0.000253  6,283 
9,000,000  5,654  0.000281  5,654 
8,000,000    5,026    0.000316  5,026 


Fig.  5. 


40,000  50.000  60,000  10,000  80.000 

FREQUENCY  m  CYCLES 

Showing  the  reactance  of  a  fixed  circuit  over  a  range  of  frequencies 


the  effective  reactance.  When  the  trans- 
mitter is  adjusted  to  the  wavelength  to 
which  the  receiver  is  tuned,  that  is, 
5,960  meters  or  50,400 .  cycles,  the  ef- 
fective reactance  is  zero,  and  the  cur- 
rent is  only  limited  by  the  direct  current 
resistance  of  the  circuit 

Why  the  Secondary  Condenser  of 
an  Audion  Receiver  Should 

Be  Small 
Statements  have  appeared  several 
times  to  the  effect  that,  because  the 
audion  is  a  voltage  operated  device,  the 
secondary  tuning  condenser  should  be 
small.  Just  why  this  is,  if  it  is,  may 
not  be  apparent  to  the  average  experi- 
menter. 

Suppose  that  a  resistance  of  10  ohms 
is  in  a  circuit  carrying  2  amperes.  If  a 
voltmeter  is  connected  across  the  re- 
sistance, it  will  measure 


7,000,000 
6,000,000 
5,000,000 
4,000,000 
3,500,000 
3,000,000 
2,500,000 
2,000,000 
1,500,000 
1,000,000 


4,398 
3,770 
3,140 
2,513 
2,200 
1,885 
1,570 
1,257 
942 
628 


0.000361 
0.000422 
0.000506 
0.000633 
0.000723 
0.000843 
0.001010 
0.001270 
0.001700 
0.002530 


4,398 
3,770 
3,140 
2,513 
2,200 
1,885 
1,570 
1,257 
942 
628 


It  is  obvious  from  the  table  that,  if 
the  capacity  is  increased  and  the  in- 
ductance reduced  to  maintain  the  same 
wavelength,  the  impedance  of  the  con- 
denser is  reduced.  The  voltage  across 
the  condenser  varies  with  its  impe- 
dance. Therefore,  if  a  large  condenser 
is  employed,  the  drop  across  the  con- 
denser is  lowered  and  the  voltage  ap- 
plied to  the  grid  of  the  audion  is  re- 
duced. 


or 


E  =  I  R 
E  =  2  x  10 
E  =  20  volts 


(10) 


as  shown  by  the  meter. 

Again,  if  two  resistances  of  2  and  8 
ohms  are  in  series  carrying  2  amperes, 


MEASUREMENT  OF  HIGH 
FREQUENCY  RESISTANCE 
(Continued  from  page  253) 

resonance,  the  inductive  reactance  of 
the  coil  cancels  the  capacity  reactance 
of  the  condenser  and  the  current  is 


limited  only  by  the  resistance.  The 
current  is  maximum  and  produces  a 
maximum  voltage  across  the  condenser 
through  which  it  flows. 

Place  the  switch  S  in  the  position  2 
and  adjust  Cy  until  the  reactance  of  C 
cancels  the  reactance  of  Ln  and  the  cur- 
rent in  the  total  circuit  becomes  a 
maximum  again.  In  this  case  the  same 
driving  E.M.F.  exists  and  the  current 
is  limited  by  the  sum  of  the  resistances 
R  and  R„.  This  reading  of  the  gal- 
vanometer will  obviously  not  be  as  high 
as  the  first,  due  to  the  addition  of  the 
resistance  R„. 

This  at  once  suggests  a  method  of 
determining  the  resistance  R„.  Suppose 
the  switch  S  is  now  thrown  to  position  1 
and  circuit  L,  R,  C,  replaced  by  the 
resistance  which  is  varied  until  the  same 
voltage  across  Cp,  as  indicated  by  the 
galvanometer  reading  G2,  is  obtained. 
When  this  condition  obtains  the  substi- 
tuted resistance  is  equal  to  the  resist- 
ance of  the  coil. 


FEED  BACK  EFFECTS  IN  AM- 
PLIFIER CIRCUITS 

WHEN  your  amplifier  sings  and 
howls,  go  over  your  wiring.  If 
the  connections  of  the  detector  and  the 
subsequent  circuits  are  parallel  or  close 
together,  the  coupling  between  them 
causes  the  circuits  to  react  upon  each 
other.  This  effect  is  often  caused  by 
switches  or  connectors.  If  the  trouble 
is  not  remedied  by  spacing  the  wires 
and  putting  them  at  right  angles,  anti- 
capacity  switches  are  required. 


COMMUNICATION  FROM 
LYONS,  FRANCE 

THE  radio  station  at  Lyons,  France, 
is  equipped  with  a  250  k.w.  arc 
and  a  350  kw.  Bethenod  high  frequency 
alternator.  It  is  understood  the  alter- 
nator will  soon  be  used  to  the  exclusion 
of  the  arc  set,  though  the  latter  is  now 
doing  practically  all  the  work. 

Below  is  the  schedule  on  which  the 
station  is  now  operating,  the  time  indi- 
cated being  Greenwich  mean  time : 
12.00  midnight  to  3.30  A.  M. 
Duplex  communication  at  15,500 
meters  wavelength  with  Annapolis 
(NSS),  which  operates  on  16,800  or 
18,000  meters,  and  also  with  New 
Brunswick  (NFF),  which  operates  on 
13,600  meters. 

3.30  A.  M.  to  4.30  A. 
Press  new  at  8,000  meters. 

5.30  A.  M.  to  6.30  A. 
Press  news  at  8,000  meters. 

9.10  A.  M.  to  9.00  P. 
This  period  is  for  duplex  work  with 
America,  though  the  schedule  is  not 
entirely  settled. 

9.00  P.  M.  to  10.00  P.  M. 
Press  news  to  Holland,  in  the  French 
language,  transmitted  at  8,000  meters. 


M. 
M. 


M. 
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STOPPING  FUEL-PIPE  LEAKS 

ONE  of  the  simplest  emergency 
methods  is  to  utilize  a  section  of 
rubber  tubing  which  is  slipped  over  the 
meal  pipe,  but  if  the  break  be  in  the 
center  of  the  line  and  the  rubber  hose 
light-walled,  the  vibration  would  tend 
to  chafe  the  rubber.  The  latter  should 
be  braced  by  splints  and  the  manner  of 
attachment  is  shown  in  accompanying 
cut  Where  this  is  not  obtainable  a  re- 
pair may  be  made  with  ordinary  fric- 


Rubbtr  Host--. 
*'  Tube'  "Splints 


Tape- 


tion  tape.  Light  splints  or  strips  of 
wood  are  laid  lengthwise  on  a  first 
double  winding  of  tape  and  in  the  same 
direction  as  the  pipe  and  the  outer  tape 
wound  as  depicted,  being  tied  with 
twine  or  copper  wire.  The  wrapping 
should  be  smug  where  the  break  occurs 
to  prevent  leakage  of  the  fuel.  A  small 
crack  may  be  treated  in  a  similar  man- 
ner or  by  using  soap  and  tape  as  the 
former  is  not  affected  by  gasoline;  in 
fact,  a  piece  of  this  material  is  invalu- 
able in  the  tool  kit.  Shellac  may  also 
be  used  in  conjunction  with  tire  tape. 
Any  piece  of  rubber  hose  that  will  go 
over  the  pipe  may  be  used  to  join  the 
broken  pieces  of  tube  temporarily  to- 
gether. 

LIGHT  ABSORBING  PROPER- 
TIES OF  WALL-PAPER 

THE  color  of  wall-paper  used  in  a 
room  may  decide  whether  one 
lights  one  or  more  lamps.  White  walls 
absorb  only  thirty  per  cent  of  the  light, 
but  nearly  everyone  wants  some  color 
that  is  easier  on  the  eye.  Chrome  yel- 
low absorbs  only  thirty-eight  per  cent 
Paper  of  an  orange  shade  robs  one  of 
fifty  per  cent  of  his  light.  It  is  when 
one  gets  into  reds  and  greens  that  the 
light  begins  to  dim.  A  dark-green  wall- 
paper, so  restful  to  the  eye,  absorbs 
eighty-two  per  cent  of  the  light;  and 
paper  of  a  deep  chocolate  color  leaves 
only  four  per  cent  of  the  light  rays 
for  use.  Its  power  of  absorption  is 
ninety-six  per  cent. 

Norway  is  credited  with  the  longest  aerial 
power  cable,  which  spans  a  stretch  of  water 
in  one  of  the  fiords.  There  are  three  cables 
with  a  span  of  1,384  meters,  nearly  a  mile; 
the  cables  are  40  meters  above  the  water  at 
their  lowest  point;  in  their  crossing  they 
drop  80  meters  from  the  level  line.  In  still 
weather  the  tension  is  four  tons;  when  it 
blows  it  may  be  double  this  amount. 


"$1,000  Saved!" 

"Lastnightlcamehomewithgreatnews!  Our  savings  had  passed  the  $1,600 
mark ! 

"I  remember  reading  one  time  that  your  first  thousand  saved  is  the  most  im- 
portant money  you  win  ever  have,  for  in  saving  it  you  have  laid  a  true  foun- 
dation for  success  in  life.  And  I  remember  how  remote  and  impossible  it 
seemed  then  to  have  such  a  sum  of  money. 

"I  was  making  $15  a  week  and  every  penny  of  it  was  needed  just  to  keep  us 
going.  It  went  on  that  way  for  several  years.  Then  one  day  I  woke  up  !  I 
found  I  was  not  getting  ahead  simply  because  I  had  never  learned  to  do  any- 
thing in  particular.  As  a  result  whenever  an  important  promotion  was  to  be 
made,  I  was  passed  by.  I  made  up  my  mind  right  then  to  invest  an  hour  after 
supper  each  night  in  my  own  future,  so  I  wrote  to  Scranton  and  arranged  for 
a  course  that  would  give  me  special  training  for  our  business. 

"I  c»n't  understand  why  I  had  never  realized  before  that  this  was  the  thine  to  do.  Why.  in  a 
few  months  I  had  a  whole  new  vision  of  my  work !  The  general  manaeer  was  about  the  firstto 
note  the  change.  An  opening  came  and  he  gave  me  my  first  real  chance— with  an  increase. 
A  little  later  another  promotion  came  with—.  ■■■>■  »■■  mm — __- 

^^USrXr&X^X^.  JlHTERHATIOHAL  CORRESPONDENCE  SCHOOLS 

So  it  went. 

"Today  I  am  manager  of  my  department— with 


two  increases  this  year.  We  have  a  thousand 
dollars  saved!  And  this  is  only  the  beginning. 
We  are  planning  now  for  a  home  of  our  own. 
There  will  be  new  comforts  for  Rose,  little  enjoy- 
ments we  have  had  to  deny  ourselves  up  to  now. 
And  there  is  a  real  future  ahead  with  more  money 
than  I  used  to  dare  to  dream  that  I  could  make. 
What  wonderful  hours  they  are— those  hours 
afi»r  supper!" 

For  K  years  the  IntemaUonal  Correspondence 
8chools  have  been  helping  men  and  women 
everywhere  to  win  promotion,  to  earn  more 
money,  to  have  happy,  prosperous  homes,  to 
know  the  joy  of  getting  ahead. 

More  than  two  million  have  taken  the  up  road 
with  I.  C.  8.  help.  More  than  100,000  are  now 
turning  their  spare  time  to  profit.  Hundreds  are 
starting  every  day.  Isn't  It  about  time  for  yon 
to  find  out  what  the  I.  C.  S.  can  do  for  youf 

You,  too,  can  have  the  position  you  want  in 
the  work  of  your  choice,  you  can  have  the  kind 
of  a  salary  that  will  make  possible  money  In 
the  bank,  a  home  of  your  own.  the  comforts 
and  luxuries  you  would  like  your  family  to 
have.  No  matter  what  your  age,  your  occupa- 
tion or  your  means — you  can  do  it  I 

All  we  ask  Is  a  chance  to  prove  It — without  obli- 
gation on  your  part  or  a  penny  of  cost.  That's 
fair,  Isn't  It?   Then  mark  and  mall  this  coupon. 


Box  608  2-B,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  quality  to  r 
the  poaiUon,  or  In  the  subject,  before  which  I  mark  X. 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Cat  Running 
Heavy  Electric  Traction 
Electrical  Draftaman 
Eleetrle  Mmrhltir  l).«bjn«r 
Telegraph  Expert 
Practical  Telephony 
BBCHANICAL  ENGINEER 
Mechanical  Draftaman 
Toolmaker 
Ship  Draftaman 
Machine  Shop  Practice 


Gaa  Engineer 
CIVIL  ENGIT 


GINEER 


Surveying  i 
MINK  EOREM'N  OK 


Mapping 
OKENGIl 

ARCHITECT 
ArratttftDral  Draftsman 
I  I  I  MIIIM.  IMP  HEATING 
Sheet  Metal  Worker 
Navigator 


chemical  engineer 
salesmanship 
advertising  man 

Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  ! 
Private  Secretary 
BOOKKEEPER 
Stenographer  inn  Trttlal 
Cert.  Pub.  Accountant 
Traffic  Management 

H  Commercial  Law 
GOOD  ENGLISH 

"  Common  Sehool  Snbleeta 

M  CIVIL  SERVICE 
Railway  Mall  Clerk 
STATIONARY  ENGINEER 
Tettlle  Overseer  or  Sopu 
AGRICULTURE  an  Kpmol.l 


Present 

7-at-i* 

Street 

City 

Ktlet.- 

w 


IRELESS 


Wo  make  a  ch-irae  of  25e  for  It 
Issuing  a  coupon  receipt  redeem- 
$5  or  mora. 


M 


ANUAL 


No.  K-12 

able  oo  a  purchaao  of  $5  or  mora. 

w    —      Ready  May  25 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  absolutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  We 
catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect. 

Get  a  copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material 
from  one  source  of  supply  and  save  trouble. 

Our  180  page  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  INC. 

New  York— 17  Park  PUco  St.  Loula — 1106  Pine  St. 

Chicago — 114  So.  Walls  St.  San  Francisco — 604  Mission  St. 
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VACUUM  TUBE  DETECTOR 
SINGLE  STAGE  AMPLIFIER 

Single  tube  Detector  and  Amplifier  Units  are  among  the  most 
useful  of  the  Interchangeable  panel  instruments  in  the  Interna- 
tional Experimental  Apparatus  Line. 

READY  FOR  IMMEDIATE  DELIVERY 

AUDION  DETECTOR  RTD-102-A  $15.00 

SINGLE  STAGE  AMPLIFIER  RTA-104-A .  $26.00 

F.  O.  B.  NEW  YORK  CITY 

Write  to  Dept.  21  for  our  new  i 


.  International  Radio  Telegraph  Company 

|  326IBROADWAY  NEW  YORK  CITY 


ANOTHER  "MODERN" 


j  ( 

\ 

T 

Designed  and  built  the  "Modem"  Way. 
plete  less  battery  and  tube. 


Price 


$15.00 


Beautiful  mahogany  finished  case  with  handsome 
grained  bakellte  panel  on  which  is  mounted  a 
standard  socket,  rheostat,  grid  leak,  condensor  and 
snitch  for  arc  and  spark  reception. 

THIS   INSTRUMENT   13  THE    LAST  WORD  IN 
VACUUM  TUBE  CONTROL  CABIN ET8. 


OBDEB  NOW. 
PETBCTOB  AND  TWO  STAGS 
TYPE  HBA. 

Our  new  Uk  fument  which  surpasses  all  others.  It 
is  in  a  class  by  Itself.  Price  complete  less  tubes 
and  batteries,  $75.00. 


Type  HBD 
Vacuum  Tube  Control 


tr  the  "Modern"  Trade-Mark.  It  Is  your 
guarantee  of  complete  satisfaction  and  of  the  best 
Instruments  money  can  buy. 

"Modem"  apparatus  sold  at  authorized  "Modem" 


MODERN  RADIO  EQUIPMENT  CO. 

Designers  and  Manufacturers  of  High  Grade  Radio  Apparatus. 
ELIZABETH,  NEW  JERSEY 


American  Electro  Technical  Appliance  Company 

Dept.  EM,  235  Fulton  Street,  New  York  City 
Partial   List   of    What    We  Distribute: 


Loose  Couplers.  S5.00,  $10.00,  $15.00.  $19.00. 

Tuning  Colli.  4,000  Meters.  $4.75;  1,250  Motors.  $3.50. 

Crystal  Detectors.  $1.75;  DoForost  Type,  $2.60. 

Murdook  Variable  Condensers.  .001  MFD.  $475; 

Deforest  Variable  Condensers  Always  On  Hand. 
Fixed  Condensers,  .002  MFD,  70o;  .003.  90c. 
Spark  Gaps,  750,  90c.  $2.00. 
Oscillation  Transformer  (Murdook  Typo),  $5.00. 
Oscillation  Transformer 


(Murdook  Typo)  $5. 

Switch  Point,  J/I6-X3/I6-.  Threaded  Shank  with 
3c  Ea. 

Switch  Points.  3/l0"x3/l6*  with  Machlns  Screw, 
Per  Ooz. 

Dials  (Black).  3"  and  3'/,",  75o:  with  Knob,  $1.25. 


Nut. 


White  Metal  Dials,  3*,  50o. 
Binding  Posts.  9c,  10c,  12a  and  20c. 
Paragon  Rheostats.  $1.75. 
Parkin  Rheostats,  $1.00. 
Deforest  Rheostats.  $1.00. 
All  the  Wireless  Press  Books. 
All  the  Cole  and  Morgan  Books. 
Hawkins  Electrical  Guides. 

Marconi  VT  Bulbs.  $7.00:  Socket  for  

Murdock  VT  Socket.  $1.00:  DeForest  Type,  $ 
Western  Electric  Phone,.  $12.00. 
DeForest  Ceils,  All  Size,. 
Complete  Stock  of  DeForest.  Murdock  and 

Manufacture. 
Oscillation  Helex.  Complete  to  Assemble, 
Loads  of  Other  Apparatus  On  Hand. 


•1.50. 

T.50. 


RECOVERY  OF  SILVER  FROM 
OLD  CYANIDE  PLATING 
SOLUTIONS 

THE  baths  may  be  evaporated  to 
dryness,  the  residue  mixed  with  a 
small  quantity  of  calcined  soda  and 
potassium  cyanide  and  fused  in  a  cru- 
cible, whereby  metallic  silver  is  formed, 
which,  when  the  heat  is  sufficiently  in- 
creased, will  be  found  as  a  button  upon 
the  bottom  of  the  crucible;  or  if  it  is  not 
desirable  to  heat  to  the  melting  point 
of  silver,  the  fritted  mass  is  dissolved  in 
hot  water,  and  the  solution  containing 
the  soda  and  cyanide  quickly  filtered 
off  from  the  metallic  silver.  The 
evaporation  of  large  quantities  of  fluid 
is,  to  be  sure,  inconvenient,  and  re- 
quires considerable  time,  but  the  re- 
ducing process  above  described  is  with- 
out doubt  the  most  simple  and  least 
injurious. 

According  to  the  wet  method,  the 
bath  is  strongly  acidulated  with  hydro- 
chloric acid,  observing  the  precaution 
to  provide  for  the  effectual  carrying  off 
of  the  hydrocyanic  acid  liberated  as 
given  under  gold  Remove  the  precipi- 
tated chloride  of  silver  and  cyanide  of 
copper  by  filtration,  and  after  thorough 
washing,  transfer  it  to  a  porcelain  dish 
and  treat  it,  with  the  aid  of  heat,  with 
hot  hydrochloric  acid,  which  will  dis- 
solve the  cyanide  of  copper.  The  re- 
sulting chloride  of  silver  is  then  reduced 
to  the  metallic  state  by  mixing  it  with 
four  times  its  weight  of  pulverized  char- 
coal. The  whole  is  made  into  a  homo- 
geneous paste,  which  is  thoroughly 
dried,  and  then  introduced  into  a 
strongly  heated  crucible.  When  all  the 
material  has  been  introduced  the  heat 
is  raised  to  promote  complete  fusion  and 
to  facilitate  the  collection  of  the  sepa- 
rate globules  of  silver  into  a  single  but- 
ton at  the  bottom  of  the  crucible,  where 
it  will  be  found  after  cooling. 

If  granulated  silver  is  wanted,  pour 
the  metal  in  a  thin  stream,  and  from 
a  certain  height,  into  a  large  volume 
of  water. 


EMERGENCY  DIMMER  FOR 
AUTO  LAMPS 

THE  cruising  radius  for  motor 
trucks  is  constantly  increasing  and 
frequently  the  drivers  are  called  upon 
to  make  deliveries  in  cities  or  towns 
where  local  ordinances  demand  a  spe- 
cial kind  of  lamp  dimmer,  differing 
from  that  which  the  regulation  at 
home  requires.  Sometimes  this  causes 
a  lot  of  trouble  for  the  driver,  who  must 
find  some  means  of  keeping  within  the 
law.  In  some  cases  it  is  possible  to  use 
mud,  and  by  smearing  it  on  the  glass, 
the  light  is  dimmed  to  satisfy  the  most 
exact  guardian  of  the  peace.  Graphite 
grease  or  some  other  substance  that 
makes  a  greasy  smear,  also  furnishes  an 
excellent  emergency  dimmer. 
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SOMETHING  NEW! 

DUO-LATERAL  WOUND  COILS 

THE  DUO-LATERAL  COILS  now  being  offered  for  the  first  time  are  not  to 
be  confused  with  any  other  types  of  machine  wound  inductances  which  have 
been  on  the  market  for  some  time. 

The  Duo-Lateral  Coil  made  in  various  sizes  for  general 
and  specific  application  has  the  following  distinct  advan- 
tages which  make  it  superior  to  any  other  coil  for  amateur 
and  commercial  work  alike. 

1.  Lower  natural  period. 

2.  Lower  high  frequency  resistance. 

3.  Very  low  distributed  capacity. 

4.  Lower  direct  current  resistance. 

5.  Higher  self-inductance. 

6.  Mechanically  stronger. 

Bulletin  PIE,  containing  valuable  engineering  data,  constants  and  prices  of  numerous  sizes  of 
Duo-Lateral  Coils  covering  practically  every  wavelength  used,  is  yours  for  the  asking. 
MANUFACTURERS,  DEALERS,  JOBBERS  and  DISTRIBUTORS— wite  for  our  proposition. 

SALES  AGENTS  for  Electrical  Product*  Mfg.  Co.,  A.  H.  Grebe  &  Co.,  Dubilier  Con- 
denser Co.,  Richter  and  Byrne,  Rawaon  Electrical  Instrument  Co,  The  Magnavox 
Company  and  others. 

PACENT  ELECTRIC  COMPANY,  Inc. 

BofltUra  and  Specialist*  in  Radio,  Electrical  and  Laboratory  Equipment 

ISO  NASSAU  STREET  bJ££°Kio  NEW  YORK  CITY 


Federal 
Radio 
Accessories 

Are  the  Recognized 
STANDARDS  for  Their 
Respective  Uses. 

BULLETIN  102  W.A. 

Gives  full  description.  Be 
sides  it  contains  valuable 
information  on 

AMPLIFICATION 

of  Radio  Signals 

Send  6c  in  Stamps  today  and 
receive  this  Bulletin. 

FEDERAL  TELEPHONE 
AND  TELEGRAPH  CO. 

1756  Elmwood  Avenue 
BUFFALO,  N.  Y. 


We're  Prompt! 


Yon  don't  have  to  wait  from  three  week*  to  three 
months,  (or  the  apparatus  you  order.  On  everything 
except  apparatus  specially  constructed  to  order,  you'U 
hare  the  benefit  of 


Shipment  Guaranteed  Within  Twenty-Four  Hours 


Auctions  and  Amplifiers 

Audion  Control  .  .$22 
Without  bulb  or  B 
batteries: — 

1  Step  Amplifier 
Without  Detector. $28 
With  Detector  . .  .$33 

2  Step  Amplifier 
Without  Detector. $45 
With  Detector  .  .  .  $50 


10-Ampere 
Reco  Key 

Mounted  o  n 
Italian  marble 
base,  with 
solid  silver 
bar  contact 
points,  fin. 
ished  in 
brushed  brase 
or  nickel. 
Absolutely  no 
side  play  in 
this  Key.  A 
great  big  spe- 
cial at  96.50 
postpaid. 


If  jou  want  s  bright,  enappy,  monthly  bulletin  that  muni  something;  send  ua  He  In  (tamps. 


NEW!  As  Adaptor  tor  Tuaslsr  Bolbe-tts  any  eeeket;  Is  W«*-«lsipl.  $1.50 
sad  100  per  cut.  effleleat.  sad  sstlthftly  sibrsneo.preel—  Immediate  Oalhwy  «P*«*~ 


Radiaco  Agents 
for  the  South 
C.  D.  BLAIR 
P.  O.  Box  S5» 

Richmond,  Va. 


The  Radio  Engineering  Co. 
Baltimore,  Md. 


614 

North  Calvert 
Street 


A  NEW  DETECTOR 

That  can  either  be  used  as  s  Panel  Unit,  ss  gdfosetsd 
by  Una  magaxme  or  "on  tha  table."  and  only  one  knob 
I  j  used  for  Position  and  Preaaure.  Instantly  adjustable 
to  any  spot  on  tha  oryetaL  Prloe  insludee  tasted  galena. 
Bee.  5  jna.  by  1%  ins.  12.  SO.  Bass  I  ma.  by  i  toe. 
I  sum  CM. 

Ju.r  writ*  for  Information  and  Hat 

THE  BARWiCK  RADIO  SUPPLY  CO. 

St  Britannia  Are.  Hamilton,  Ont.,  Can. 


REWINDING  A.  C.  MOTOR 

FRIEND.  M  diagrams  with  detailed  srnlanatta 
eoinng  eeery  rewinding  and  rmnneettog  noMa 
BeeMctana  and  ■xpertanentere.  will,  tod  this  be 
exactly  what  the  name  implies  Tm  Bleotni 
Workers  Friend."  Prloe  14.00  Cash  with  order 
(C.O.D.— U.8.A.  only). 

HENRY  F.  B088HART 
p.  0.  Bsx  ft  Heaiewoed  Sta.       Plrabnrgk.  Peai 
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THIS— 

the  second 


Announcement 


since  our  entrance  into  the  Radio  and  Electrical  field,  is 
published  to  acquaint  you  with  the  fact  that  we  have  been 
taken  at  our  word  as  an  organization  specializing  in 


"PERSONAL  SERVICE  TO  THE  CONSUMER" 

Our  efforts  will  always  tend  to  serve  each  one  of  you 
individually  and  promptly,  through  our  sales  or  mail  order 
department,  and  to  this  end  we  have  contracted  with  over 
ninety  per  cent  of  the  leading  manufacturers,  which  means 
that  we  will  carry  everything  Radio  from  Contact  Points  to 
Complete  Stations. 

Among  the  serviceable  and  high  quality  Radio  and  Commercial 
Apparatus  which  we  offer  you  are  to  be  found  the  foremost  products  of 

Radio  Craft  Co., A.  H.  Grebe,  Clapp-Eastham,  International - 
Radio  Tel.  Co.,  Do  Forest,  W.  J.  Murdoch,  J.  H.  Bun- 
nell, American  Radio  3c  Research,  Manhattan  Elec- 
trical Supply  Co.,  General  Radio,  Acme,  Marconi,  S. 
Cohen,  Federal  Tel.  A  Tel.,  Electros*,  Brandos,  Pacent 
Electric,  Wireless  Equipment,  Wireless  Improvement,  Cole  Ac 
Morgan,  boohs;  Wireless  Press,  boohs;  Endurance  Storage 
Batteries,  Marho  Storage  Batteries,  Standard  V.  T.  Batteries, 
Adams-Morgan,  Dubilier  Condensors;  Firth,  Omnigraph; 
Magnavoz  and  others. 

We  also  carry  a  large  stock  of  high  grade  Electrical  Appa- 
ratus, including  a  very  complete  line  of  Heating  Appliances. 

You  have  our  most  courteous  invitation  to  spend  a  few 
moments  in  our  spacious  show  rooms  to  look  over  our 
complete  stock.  We  will  gladly  show  you  any  instrument 
or  part  you  may  desire  to  examine.  It  will  be  a  revelation 
to  you,  besides,  it  is  part  of  our  service. 

Our  word  of  honor  to  you  i*  our  guarantee.   Let  u*  prove  it. 
Writs  Daps.  F»  for  liter  stun  and  pries  lists 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 


J.  DI  BLASI.  Secretary 

6  WARREN  STREET 


J.  STANTLEY,  Treasurer 

NEW  YORK 


Standard  VT  Batteries 

When  you  purchase  a  "STANDARD  VT  BATTERY"  you 
enjoy  that  satisfaction  that  comes  from  obtaining  full  value 
for  your  money. 

Reputable  dealers  throughout  the  United  States,  who  have 
their  customers'  interests  at  heart,  distribute  "STANDARD 
VT  BATTERIES"  because  they  know  they  are  selling  the 
most  reliable  "B"  Battery  at  a  reasonable  price.  They  are 
in  the  position  to  know,  and  they  don't  take  chances — do 
you>  The  next  time,  buy  a  "STANDARD  VT  BATTERY" 
and  understand  why  it  is  best. 

For  your  protection,  let  us  caution  you  to  refuse  imitations 
or  substitutes.  Insist  upon  the  genuine  "STANDARD  VT 
BATTERY"  with  the  trade-mark  written  as  shown  in  the 
adjacent  photograph  of  Cat.  No.  7623  STANDARD  VT  BAT- 
TERY— a  very  popular  size, 

RICHTER  &  BYRNE,  Manufacturers,  198  RoebUng  St.,  Brooklyn,  N.  Y. 
Pacent  Electric  Co.,  Inc.,  Sole  Eastern  Agents,   150  Nassau  St.,  New  York,  N.  Y. 


Should  you  know  of  a  worthy  young  man  desirous  of  obtain- 
ing a  good  technical  education  and  making  a  good  future  for  him- 
self refer  him  to  our  announcement  on  page  274  of  this  number. 


STAND-BY-LOSSES 

A CHARACTERISTIC  expression 
occurs  in  English  engineering  lit- 
erature which  expresses  very  well  a 
source  of  inefficiency  and  low  yield  in 
mechanical  operations.  It  is  "stand-by- 
losses."  It  indicates  such  cases  as  the 
maintenance  of  steam  pressure,  with 
consequent  expenditure  of  fuel,  when 
the  engine  is  not  running  and  no  steam 
is  being  taken  from  the  boiler.  An  au- 
tomobile standing  at  the  curb  with  its 
engine  running  "idling"  is  the  appro- 
priate term,  is  a  good  example  of  a 
"stand-by-losses."  A  steam-trawler 
lying  to  on  the  fishing  grounds  is  cited 
by  an  English  contemporary  as  an  ex- 
ample and  this  loss  is  taken  as  a  plea 
in  the  use  of  the  easily  started  gas  en- 
gine in  trawlers.  There  is  no  trouble  in 
finding  far  too  many  cases  of  "stand- 
by-losses" in  the  engineering  world.  In 
the  household  there  are  numerous  ex- 
amples, and  the  extensive  use  of  two 
very  expensive  sources  of  heat,  gas  and 
electricity,  for  cooking,  is  only  made 
economical  by  the  ease  with  which  gas 
or  current  is  turned  off,  minimizing 
"stand-by-losses." 


PITH  AS  A  LENS  CLEANER 

IT  is  said  that  any  ordinary  cleaning 
medium  that  can  be  used  is  likely 
to  smear  and  even  scratch  a  lens  in  the 
cleaning,  the  latter  being  a  serious  con- 
dition in  the  case  of  lens  used  in  photo- 
graphic apparatus,  especially  when  used 
for  photo-micrography  or  study  of 
structure  of  metals.  A  very  perfect  lens 
cleaner  can  be  made  by  using  the  pith 
of  such  plants  as  sunflower,  rush  or 
elder.  Strips  of  the  dry  pith  are  cut, 
and  these  are  fastened  with  an  adhesive 
to  a  piece  of  cork.  The  pith  may  be 
arranged  in  rows,  with  small  spaces  in 
between.  The  lens  is  rubbed  gently 
with  the  pith  and  all  marks  disappear. 


The  basic  process  of  treating  steel 
consists  in  general  terms  in  the  use  of 
alkaline  earths.  The  linings  for  the 
furnaces  or  converters  work  so  effectu- 
ally in  removing  the  phosphorous  from 
iron  ore  that  phosphorous  is  desired  for 
the  process  in  order  to  provide  heat. 
This  impurity,  which  in  other  proc- 
esses it  is  desirable  to  keep  out  of  the 
iron  ore,  becomes  an  advantage  in  the 
basic  process.  When  the  slag  from  the 
basic  process  is  finely  ground  it  is  used 
as  a  fertilizer.  If  the  process  is  run 
simply  from  the  steelmaker's  point  of 
view  the  slag  may  be  a  very  poor  fer- 
tilizer. Sometimes  to  make  the  slag 
more  fusible  calcium  fluoride  or  chlo- 
ride is  added  to  the  flux.  This  reduces 
the  solubility  of  the  phosphate  and 
makes  it  of  less  use  to  the  farmer.  En- 
gland is  taking  up  the  question  vigor- 
ously with  the  idea  of  making  the  slag 
of  high  value  in  agriculture. 
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PRESENTING 

TWO  NEW  TYPES  OF 
VACUUM  TUBES  FOR 
EXPERIMENTERS 


THE 


The  Moorhead 
Electron  Relay 


MOORHEAD 

PERFECT 


The  Moorhead  VT 
Amplifier-Oscillator 


VACUUM  TUBE  COMBINATION 

— perfected  to  meet  the  increasing  demand  for  tubes  of  superior  efficiency,  wherein  all  de- 
sirable characteristics  are  combined  without  subordinating  any  essential  elements.  A  com- 
bination of  two  or  more  VT  tubes  as  amplifiers  with  an  Electron  Relay  as  the  initial  detector 
or  oscillator  is  the  ideal  receiving  combination  for  long  distance  amateur  or  long  wave  re- 
ception.  Both  types  of  tubes  are  rugged  in  construction  and  unqualifiedly  guaranteed. 


THE  MOORHEAD 
ELECrRON  RELAY 

The  Electron  Relay  is  the  original  tubular 
vacuum  valve  brought  out  by  this  company  in 
1915,  now  supplied  with  the  standard  four 
prong  base  for  convenience.  This  tube  has  the 
familiar  "hissing"  point  and  low  B  battery  po- 
tential characteristic  of  the  perfect  vacuum  de- 
tector. Of  all  vacuum  tubes  the  Moorhead 
Electron  Relay  is  the  most  efficient  spark  re- 
ceptor. 

Price  —  $6.00  each.  Immediate 
deliveries.  Order  from  your  dealer 
or  remit  direct  to  address  below. 


THE  MOORHEAD  VT 
AMPLIFIER-OSCILLATOR 

The  VT  Amplifier-Oscillator  is  the  Navy  SE 
1444  "hard"  tube,  and  is  designed  and  manu- 
factured expressly  for  amplification  and  oscil- 
lation purposes.  Particular  attention  is  in- 
vited to  the  large  amplification  constant  of  this 
tube.  Recent  official  Navy  tests  show  con- 
clusively that  the  Moorhead  VT  tube  has  a 
higher  amplification  constant  than  any  other 
vacuum  tube  known  to  the  radio  art. 

Price  —  97.00  each.  Immediate 
deliveries.  Order  from  your  dealer 
or  remit  direct  to  address  below. 


Dealers  write 
for  prices  and 
particulars. 


BOTH  TUBES  LICENSED  UNDER  THE  DE 
FOREST  AUDION  AND  FLEMING  PATENTS 


Amateurs  write 
for  de  scrip- 
tive  literature. 


PACIFIC  RADIO  SUPPLIES  CO.— SOLE  DISTRIBUTORS  FOR 

MOORHEAD  LABORATORIES,  Inc. 

Reference — The  American  National  Bank,  San  Francisco. 

638  MISSION  STREET  -  SAN  FRANCISCO  -  CALIFORNIA 

EASTERN  AGENTS— THE  ATLANTIC   RADIO  SUPPLIES  CO. 

NUMBER    EIGHT    KIRK    PLACE,   NEWARK,   NEW  JERSEY— PHONE   MARKET  1575 
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ATTENTION  AMATEURS 

The  only  practical  adapter 
Price  $1.50 

RADISCO  AGENCY 

We  make  up  sets  to  specifications 


Made  by  the 

AMATEUR  WIRELESS  EQUIPMENT  CO, 

1390  Prospect  Ave.,  Bronx,  N.  Y. 

Catalogue  sent  on  receipt  of  10c,  which 
may  be  deducted  from  first  order. 


Dealers  write  for  proposition 


"Sparks"  says: 


"Quality  Radio  Appa- 
ratus and  service 


"Lasting  Satisfaction 

is  measured  to  a  great  extent  by  the  initial  quality  of  the 
radio  apparatus  you  purchase. 

Our  high  grade  line  of  Standard-make  Commercial  and 
Amateur  Radio  equipment  embodies  the  latest  ideas  in 
design  and  workmanship  which  assure  you  of  lasting 
satisfaction  under  all  operating  conditions. 

Our  Specialty 

is  rendering  you  such  Service  that  you  may  always  know 
your  interests  will  be  looked  after  as  to  Quality  and 
price. 

Call  on  us  when  in  town.  Your  wants  will  be  Quickly 
and  Satisfactorily  looked  after. 

Our  latest  catalog  is  yours  for  10  cents  to  cover  postage. 
Write  for  it  today. 

The  International  Electric  Co. 

Eugmnm  Dynnmr,  Pr—idmnt 

226-A  Fulton  Street      New  York,  N.  Y.,  U.  S.  A 


"PRECISION" 

In  Every  Sense  of  the  Word 

Radio  Transmitting  and  Receiving  Apparatus  of  Precise  Performance 

Instruments  Built  to  Specifications 
Standard  and  Special  Equipment  for  School  and  Laboratory  Use 

Hot- Wire  and  Milliammecers 

J.  EDW.  BROADBELT,  Jr. 

Maker  of 

PRECISION  RADIO  EQUIPMENT 

553  E.  Thirty-Eighth  Street  Baltimore,  Md. 


BE  SURE  AND  ORDER  YOUR  COPY 

OF  EVERYDAY  ENGINEERING  MAGAZINE  FOR  JULY  NOW  TO  INSURE  GETTING  IT. 


HEAT  TREATING  ALLOY  STEEL 
(Continued  from  page  203) 

table  herewith  gives  the  color  and  cor- 
responding temperature  at  which  the 
various  tools  mentioned  are  best 
quenched. 

Temperatures  for  Tempering 

The  following  table  gives  the  re- 
quired temperature  in  Fahrenheit  de- 
grees to  produce  certain  colors,  when 
tempering  hardened  steel: 
Lathe,  shaper  and  planer  tools: 
430.   Very  light  straw. 
450.    Light  straw. 
Taps,  dies  and  wood  turning  tools: 
470.   Dark  straw. 
490.   Very  dark  straw. 
Hatchets,  chisels,  etc: 
500.   Brownish  yellow. 
520.   Yellow  tinged  with  purple, 
530.    Light  purple. 
Springs,  etc.: 
550.   Dark  purple. 
570.   Dark  blue. 
The  following  table  gives  the  pro- 
portional parts  of  lead  to  one  pound 
of  tin,  which  when  melted  will  have 
the  required  temperature  to  produce 
certain  colors  on  hardened  steel,  by 
simply  immersing  the  parts   to  be 
treated  in  the  molten  metal: 


TEMPERATURE 

Color  F.Deg. 
Very  light  straw....  430 

Light  straw   450 

Dark  straw   470 

Very  dark  straw...  490 
Brownish  yellow. . .  500 

Light  purple   530 

Dark  purple   550 

Dark  blue   570 


Proportions 

m  to  i 

2}|  to 
2%  to 
3J4  to 


4J4  to 

m  to 

12  to 
25  to 


When  small  work  is  tempered  in 
large  quantities  the  above  method  is 
expensive  as  the  pieces  are  handled  in- 
dividually and  is  not  as  reliable  as 
when  the  articles  are  heated  in  a  kettle 
of  oil,  using  a  thermometer  for  indi- 
cating the  temperature  or  in  a  lead  pot 
furnace.  A  piece  of  perforated  metal 
is  used  to  keep  pieces  away  from  the 
bottom  of  the  oil  kettle,  though  a  wire 
basket  will  serve  the  purpose  even  bet- 
ter. As  soon  as  the  parts  are  raised 
to  the  required  temperature  they  are 
quenched  to  cool. 

Case  Hardening 

When  an  article  of  low  carbon  steel 
is  to  have  a  hard  surface  it  is  not  pos- 
sible to  treat  it  by  merely  heating  and 
quenching,  as  there  is  not  enough  car- 
bon in  the  steel  to  insure  proper  hard- 
ening. One  process  of  treating  such 
materials  is  known  as  "case"  hardening 
and  consists  of  covering  the  surface 
while  red  hot  with  some  material  which 
forms  a  coating  or  case  steel,  which  can 
be  hardened  by  quenching,  as  in  previ- 
ous processes.  Small  parts,  such  as 
nuts,  bolts,  cones,  etc.,  may  be  case 
(Continued  on  page  268) 
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Two  Famous 

RADISCO  SPECIALTIES 

RADISCO  COILS 

conceded  by  several  well  known  Radio  Men  to  be  far 
superior  to  any  similar  type  of  Inductances.  Made  in 
seventeen  sizes,  tapped  and  plain.  Wave  length  range 
from  200  to  20,000  meters,  priced  from  70c  to  $4.85. 
Plentiful  supply  in  stock  at  all  Radisco  Agencies. 

RADISCO  BETTER  "B"  BATTERY 


,  two  (2)  aba*— 
 .  5  group  battery, 

VANADLL  V UL 1  rtVjC  ^ I  «l-  «ppucu  aw/  «*  »  special  featuro^of  this 

battery  which  enable*  you  to  provide  critical  voltage  regulation  for 
your  vacuum  tube  by  means  of  a  switch  connection  with  cells,  taps  ot 
which  have  been  taken  off.  Very  economical  and  convenient.  If  one 
cell  soei  bad  just  teat  each  group  of  3  calls  and  short  circuit  the  bad 
one.  Price,  email  ana.  $1.40.  Urge  sue.  $2.40,  at  any  agency,  or  if 
ordered  by  mail  include  pottage  for  2  pound*  on  email  sua  and  5 
pound*  on  large  size. 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.  Look  for 
the  Radisco  trade  mark  on  all  parts  you  buy  and  be  sure  of  getting 

FWow^r^edTfew  of  the  reliable  firm*  who  carry  the  RADISCO  COILS,  Better 
for  all  other  standard  apparatus  of  merit. 


"B"  Batteries  and  are  our  Agents 


COMMUNICATE  YOUR  WANTS  TO  THEM 


ALBANY,  N.  Y. 
E.  L.  Long, 
21  Magnolia  Terrace 

ATLANTIC  CITY,  N.  J. 

Independent  Radio  Supply  Co. 
118  So.  New  Jersey  Ave. 

BALTIMORE,  MD. 
Radio  Engineering  Co., 
614  North  Calvert  St 

BEINVTLLE,  QUEBEC,  CAN. 
Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 
Atlantic  Radio  Co., 
88  Broad  Street. 

BROOKLYN,  N.  Y. 

Kelly  St  Phillips  Electric  Co., 
312  Flatbush  Ave. 

BRONX,  NEW  YORK 

Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 
1316  Carmen  Ave. 


EUREKA  PEORIA 
ILLINOIS 
Klaus  Radio  Co. 

HAMPTON,  N.  H. 

DeJancey  Felch  6c  Co., 
LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St 
McKEESPORT,  PA. 

K.  A  L.  Electric  Co., 

427  Olive  Street. 
NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  St. 

NEWARK,  N.  J. 

A.  H.  Corwin  St  Co., 
4  West  Park  Street 

NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg. 

Co., 

507  Florence  Ave. 
"8HA" 
PHILADELPHIA,  PA. 

Philadelphia  School  of  Wire- 
less Telegraphy, 
Broad  and  Cherry  Streets. 


PROVIDENCE,  R  L 

Rhode  Island  Elec.  Equip.  Co. 
45  Washington  Street. 

PITTSBURGH,  PA. 
Radio  Electric  Co., 
4521  Forbes  St 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 
P.  O.  Box  3 

Branch  8  Kingsbury  St, 
Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 
Electric  Service  Co., 
585  Armory  Street 

TORONTO,  ONT.,  CAN. 
The  Vbny  Supply  Co., 
585  College  Street 

WASHINGTON,  D.  C. 

National  Radio  Supply  Co., 
808  Ninth  St,  N.  W. 

WICHITA,  KAN. 
The  Cosradio  Co., 
1725  Fairmount  Ave. 


//  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 


RADIO  DISTRIBUTING  COMPANY 


Newark,  New  Jersey 
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A  GOOD  WAVEMETER 

AT  A  MODERATE  PRICE 

is  accurate,  simple  and 
rugged.  Comprise*  a  port- 
able oak  case  534"  x  8V4" 
x6Vg"  with  hinged  cover, 
bakelite  panel,  balanced 
condenser,  baser,  detector, 
switch,  binding  posts,  and 
two  2-unit  inductance  wind- 
ings, range  200  to  2000 
meters* 


\'-Trf:      •  >A 


Price  $27.50 


These  meters  are  in  stock  for 
immediate  delivery,  and  are 
carried  m  stork  by 
good  dealers. 

TYPE  B.  «.  WAVEMETER 
BnUettM  lull  Mat  for  4c  Stamps  list  oar 
apparatus  for  the  radio  laboratory.    Bulletin  X 
Battery  charstos 

CLAPP-EASTHAM  CO.,   131  Main  Street,  Cambridge,  Mass. 


Dm  of  Ufa  trade,  awderately  prised 
the  Cenihrldeje  Beettfler  for  Storage 


EXperimenIAL 

SCIENCE 


CHEMISTRY 


PHYSICS 


A  New  Magazine  of  Sci-  ^\  1/    ~s  First  Issue  out  May  5th. 
&  rjt^HZ  '*tf>l<K  «•»  ^  year;  Canada 


ence  . 

ter  and  Practical 
Technical  Man. 


$1.75,  'New  and  Original.' 


WRITTEN  BY  AUTHORITIES 

Literature  Sent  on  Request 
Send  In  Your  Subscription  NOW! 

Experimental  Science  Publishing  Company 

710  Fourteenth  Street  Washington,  D.  C. 


OF  SPECIAL  INTEREST  TO  AMATEURS! 


Wa  bate  •  umber  of  QENZRAA  RADIO  CO.  HOT  WTRC  . 
tan**  #.*,»  unparet  which  war*  left  on  ear  bands  i 
or  tba  war.  Than  tnstromaats  an  of  the  fluata  tree,  oallbrated.  • 
la  rood  ooodltkm.  azaetlr  Uka  a  larga  numbar  supplied  bj  na  to  I 
U.  8.  Army  Air  Barrios. 

Wa  alee  heat  a  few 
adaptad  to  ass  In 


Wbila  the?  last.  t»M  wfll  brtoj  jea  attbar 
racnlar  pries  la  llt.oe. 


Dealers  write  for  our  proposition 

7RADIO  COMPANY     CAMBRIDGE,  MASS. 


Loose  Couplers 


at  mm  Loosed 


J.  F.  ARNOLD 


Send  4e  atamv  lor  lit- 
erature which  u  son 
BBBBBBBBni  u>  Intarast  rott. 
2082  Laxtafton  Av.,  N.Y. 
Eatabliehed  1010 


RADIO  APPARATUS 
INSTALLMENT  PLAN 

Fell  aarttsoJers  and  tba  BVA  BTTLLaTl'lJI  ea 
aant  ea  rasaej*  of  tan  onus— aiampa  or  eoin. 

J.  DONALD  VANDERCOOK 

LOMBARD      bo.  iu  ILLINOIS 


HEAT  TREATING  ALLOY 
STEEL 

{Continued  from  page  266) 

hardened  by  heating  red  hot  and  cov- 
ering with  a  thin  layer  of  powdered 
cyanide  of  potassium,  and  when  this 
melts,  the  article  is  again  heated  to  a 
red  heat  and  plunged  in  water.  While 
the  above  process  is  suitable  for  hard- 
ening a  few  small  pieces,  it  is  not  rec- 
ommended for  large  quantities  of  work, 
as  the  results  would  not  be  uniform 
and  the  process  would  be  too  expensive, 
besides,  the  hardening  is  superficial 
and  only  a  thin  skin. 

If  many  small  pieces  are  to  be  case 
hardened  at  the  same  time,  they  may 
be  treated  in  much  the  same  manner  as 
in  box  annealing.  Granulated  raw 
bone,  and  granulated  charcoal  should 
be  mixed  in  equal  proportions  and  a 
layer  of  this  mixture  placed  in  an 
iron  pot  box  to  the  depth  of  one  or  one 
and  one-half  inches.  A  layer  of  the 
articles  to  be  treated  is  then  placed  in 
this  and  these  are  covered  with  more 
material,  the  same  care  being  observed 
in  packing  and  with  regard  to  test 
pieces  as  with  other  processes.  After 
the  container  has  been  sealed  with  fire 
clay  luting,  it  is  placed  in  a  carburiz- 
ing  furnace  and  the  temperature  main- 
tained at  a  point  which  will  keep  the 
pieces  at  a  bright  red  heat  for  periods 
varying  with  the  degree  of  the  surface 
hardening  desired.  Generally  carbon 
will  penetrate  the  surface  of  wrought 
iron  or  low-carbon  steel  one-eighth  inch 
in  24  hours,  but  as  it  is  seldom  neces- 
sary to  harden  any  deeper  than  one- 
thirty-second  inch,  the  work  may  be 
taken  out  after  four  or  five  hours. 
After  small  pieces  are  heated  the  con- 
tents of  the  pots  may  be  emptied  di- 
rectly into  a  tank  of  brine  around 
which  there  is  a  constant  circulation  of 
water  to  keep  it  cool.  If  great  tough- 
ness is  required,  the  packing  material 
is  sifted  out  and  the  pieces  quenched 
in  oil.  Large  pieces  must  be  dipped 
one  at  a  time  and  can  be  wired  so  that 
they  can  be  removed  from  the  harden- 
ing box  when  desired.  There  has  been 
great  development  of  late  in  scientific 
heat  treatment,  which  will  be  described 
more  at  length  in  other  articles  of  this 
series.  The  processes  which  have  been 
described  are  simple  ones  which  are 
of  particular  interest  to  the  practical 
mechanic  or  repairman  and  make  clear 
what  is  meant  by  heat  treatment. 
(To  be  continued) 

Ed.  Note.  The  next  instalment  will 
outline  the  construction  of  various 
forms  of  furnaces  used  in  heat  treat- 
ing and  explain  how  to  distinguish  the 

various  types. 
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SOME  W1CONY 
PRODUCTS 

Aadttow  Control 
PumI 
,  Audion  Amplifiers 

Complete  RacaJvere 
mod  Acc— aorlea 

Complete  Transmit- 
ter* «b4  Accessories 


DEALERS 
If  yon  are  a  ro- 


aValer,  it  will  pay, 
you  to  write  us. 
Write  today. 


Your  Holidays 

You  can  do  more  during  your  vacation  than  in  all  the  evenings 
you  have  spent  on  your  station  during  several  months.  It  will  not 
only  be  a  recreation  but  will  improve  YOU  and  YOUR  STATION. 

Sent  on  Approval  for  Comparisons 

In  order  to  help  you  choose  the  "best  wireless  value  per  dollar" 
we  will  ship  you  any  Wicony  product  on  5  days'  approval.  If, 
after  receiving  it,  you  are  not  satisfied  in  every  respect,  ship  it 
back  within  five  days  and  we  will  refund  your  money.  We  want 
you  to  see  the  inside  design  and  workmanship  of  the  apparatus 
as  well  as  that  showing  on  the  outside. 

Yon  may  hare  toe  Wicony  bulletins  and  cover  for  the 
small  sum  of  10c.  If  you  bare  not  received  yours,  write 
immediately  to  be  put  on  our  "bulletin  mailing  list." 

WIRELESS  IMPROVEMENT  COMPANY 

Radio  Engineers,  Manufacturers  and  Distributors 

47B  West  Street  New  York,  N.Y. 


To  the  Radio  Engineer 

Radio  Manufacturer 
Amateur 


You  cannot  afford  to  do  without  the 

PROCEEDINGS  OF  THE  INSTITUTE  OF  RADIO 
ENGINEERS 

In  it,  you  will  find  all  the  latest  information  on  Transmitters, 
Receivers,  Bulbs,  Radio  Telephony,  Elimination  of  Strays,  and 
every  other  important  radio  topic. 

.00  (in  U.S.) 
.60  (abroad) 

Address 

Secretary, 

INSTITUTE  OF  RADIO  ENGINEERS 

COLLEGE  OF  THE  CITY  OF  NEW  YORK 


Subscription  per 


r$9.( 

^9.6 


WILCOX  ROTARY  GAP 


Belt-drives 
Solid  balanced  rotor 
Largs  steal  shaft 
Loss  arsst  bearlM 


Wall  i. 
Short  leading  spark 
Clear  teae 
High  EaMeney 


COMPLETE  $10.00 
The  WILCOX  LABORATORIES  he 

Lansing       Dept.  D  Michigan 


Learn  Drafting 

Employers  everywhere  are  looking  tor  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  la  the  *irat  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  Is  lust  the  kind  of 
work  a  boy  likea  to  do.  There  ia  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correapond- 
ence  Schools  have  been  giving  boya  Just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  Into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  yon.  Choose  .the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it 
Tbia  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  aucceas- 
ful  career.  This  is  your  chance.  Don't  lot  it  slip 
by.  Mark  and  mail  this  coupon  now. 


vans  o»T  Haas  - 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6084-B,  SCRANTON.  PA. 
Explain,  without  obligating  ms,  how  I  can  qualify  lor  th« 
position,  or  In  tha  rabject,  Wore  which  1  mark  X. 


ELECTRICAL  EN8MEEB 

lectridao 
_lectrlc  Whine 
Electric  Lighting 
Electrlc  Car  Running 
Heavy  Electric  Tracdon 
Electrical  Draftsmen 


Telegraph  Expert 
Practical  Telephony 
MECHANICAL  RSfllRERR 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
G«  Engineer 
CIVIL  ENGINEER 
Surveying-  nan  Mapping 
■  INK  rOHERHORWO'S 
ARCHITECT 
Araaltsetaral  Dull—an 
FLDBSina  AND  ■  BATIKS 
Sheet  Metal  Worker 
Navigator 


3  OREHIOAL  ENOINEEB 
SALESMANSHIP 
ADVERTISING  MAN 

u  Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 

u  DESIGNER 

business  ■ASAOEnirr 

.  Private  Secretary 

'  BOOKKEEPER 
gteMsrepher  and  TrsUt 
Cart.  Pun.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENfllNBEE 
CIVIL  SERVICE 
Railway  Mall  Clerk 
TeitUe  Oreneer  er  Bast. 
ASBIOtJlTllBE  f~  ~  - 
reeltryRabnig 
A.u 


•r  or 

!  B 


Occupation, 


Street 
and  No.. 


C«r,_ 


Recognised  as  the  largest  -and  beat 


INCOMrfOfeATED 

Send  ten  cents  for 
descriptive  catalogue  to 

Dept.  E,  900-902  Penna.  Are.,  N.  W., 
Washington,  D.  C. 
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G.  A.  STANDARDIZED  SUPPLIES 


STANDARD  BAKELITE  PANELS 
The  highest  grade  of  insulating  material  obtainable.  The  use  of  standard  sixes  of  panels 
makes  possible  the  interchangeable  design  of  equipment. 

SI"  .  ,  l/S  U.  Thick    Weight    3/16  im.  Thick  Weight 

*V,x  8  Ins.  $030  Vt  lb.  $0.4*  y,  lb. 

8    x  5  ins.  .60  1  lb.  M  1  lb. 

B    xlO  Ins.  1.18  1  lb.  1.76  1  lb. 

10    xlOlns.  2.35  lib.  MO  2  lb. 

10    xlStns.  3 -SO  21b.  8.25  2  lb. 

Accurately  cut,  always  leapt  la  stock.   Shipping  charts*  extra. 

G.  A.  STANDARDIZED  AIR  CONDENSERS 

Butted  dsslfn,  with  •  consequently  perms-  For  vacuum  tub*  transmitters  O.  A.  eonden- 
nent  calibration  Is  an_  outstanding  feature  of     sets  are  practically  the  only  ones  available  to 


1/4  la  Thick 
SO  .60 
1.16 
2JO 
4.60 


Weltht 

nib. 
lb. 
21b. 

2  1b. 

3  lb. 


the  0.  A.  Standardised  Condensers. 

Losses  as  high  as  SO  to  75%  of  the  energy  of 
received  signals  are  common  to  condensers 
having  end  plates  of  moulded  composition, 
fibre,  or  metal  with  in«ni«ting  bushings.  Losses 
In  the  O.  A.  condensers  can  be  neglected  be- 
cause these  heavy  end  plates  are  cut  from 
extra  grade  sheet  Bakelite. 

Like  the  other  0.  A  Instruments,  these  con- 
densers are  expensive  because  they  are  de- 
signed for  men  of  such  discrimination  that 
they  will  not  take  something  Just  as  good,  but 
demand  the  best. 


experimenters  which  will  stand  high  voltages 
and  heavy  currents  without  breaking  down. 

SPECIFICATIONS:  Small  sum,  0.00001  to 
0.000585  mfd.,  U  plates,  overall  height  Stt  ins. 
Large  slxe,  0.000015  to  0.00115  mfd.,  5*  plates, 
overall  height  e%  Ins.  Bakelite  end  plates 
S*4  Ins.  diameter.  Exceptionally  heavy  ad- 
justable bearings.  Moving  plates  keyed  to 
shaft  Shaft  ft  In.  diameter,  protrudes  1  In, 
from  end  plate.  Bole  In  end  threaded  for  6/S1 
screw.  Will  take  Badlscb  or  Grebe  knobs. 

PRICK :   Small  slxe  $8.85   wt  1  lbs. 

Large  slxe  1S.65  wt  4  lbs. 


,  Calibration  curve  for  either  sixe  $ M 

C  A.  Standard  H.  F.  Cable  for  Receivers  and  V.  T.  Transmitters 

10  No.  88  cable,  D.S.  covered,  for  receiving  colls.  Good  for  2-bank  winding.  40  turns  per  Inch. 
Price  per  100  feet  $0.80. 

80  No.  88  cable,  D.S.  covered.  Oivee  greater  signal  strength  and  sharper  tuning  than  solid  wire 
85  turns  per  In.,  100  feet  $0.05. 

3  x  It  No.  38  cable,  D.S.  covered.  Must  be  used  for  T.T.  transmitting  Inductances  for  m«iim«m 
efficiency  20  tp.L,  100  feet  $2.00. 


No.  24  SS.C  wire. 
No.  26  SJS.C.  wire. 
No.  28  SS.C  wire, 
No.  30  S.S.C  wire. 


Vi  lb.,  8O.B0 — V,  lb,  $1.00—1  lb,  $2.00 
ft  lb,  0.80 — Yt  ">-.  1.20— 1  lb,  2.40 
%  lb,  0.78— Vf  lb,  1.BO—  1  lb,  3.00 
Yt  lb,  0.90— V4  lb,  M»-l  lb,  3.80 
SEND  3c  IN  STAMPS  FOR  a  A.  BULLETIN  JUST  OFF  THE  PRESS. 


MONn 
SACK 
COAIAHTEI 
ONETttT 


QOICt 
SUVKI 

mourn 
uiuttun 

The  General  Apparatus  Company 

43 10- A  Broadway  at  183rd  St  New  York  City 


"YOU'D  BE  SURPRISED" 

at  the  distance,  strength  of  signal  and  freedom  from 
Q.  R.  M.  you  get  with  Ace  equipment  The  type  T.  T. 
Tuner  is  the  kind 
you  want  for  that  ex- 
treme long  distance 
work  thru  the  worst 
Q.  R.  M.  Doc  Ace 
has  the  right  dope 
when  he  says  "You 
may  pay  more,  but 
you  can't  buy  better." 


Type  T.  T.  Regenera- 
tive Tuner,  range  ISO 
to  2750  meters,  F.O.B. 
Cincinnati  —  $55.00 

THE  PRECISION  EQUIPMENT  CO. 

2437  Gilbert  Ave.         Dept.  B         Cincinnati,  Ohio 


LEARN  WIRELESS  TELEGRAPHY 


_       .   —  Work-Big  Salarloo-Prmparo  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  uponusf  orDod  a-e-trsjlmd  wirdeaamvr 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accor^X*  orw™  d^TjbSs^ar^' 
•  J^t0/*""*  morma  l1*""0  Totoamphw  and  Rmltwrny  MooomMag 

School  established  45  years.  Endorsed  by  wireless,  railway  and  telegraph  offldato.  Low 
rates.  Students  can  eam  living  expenses  while  attending  school.  Catalog,  Free.  Wrtto  today 
OosteWa  TalBgraph  mnd  Wlnltmm  ImUtuto  JM  St. 


RADIO  APPARATUS 

Distributors  of  reliable  Radio  apparatus 
for  experimenters  in  every  branch  of 
the  Radio  field  1 


"Pittsco" 
The  sign 
of 


HONEY-COMB  COILS 

LITZENDRAHT  WIRE.  (While  they 


330-1030  meters 

450-1460 

660-2200 

930-2850  " 
1300-4000 
1550-4800  " 
2050-6300  " 
4000-12000  " 
5000-15000  " 
6200-19000  " 
7000-21000 


last.) 
$1.60 
$1.70 
$2.00 
$2.10 
$2.30 
$2.50 
$2.80 
$3.00 
$3.20 
$3.50 


LL-75 
LL-100 
LL-150 
LL-200 
LL-250 
LL-300 
LL-400 
LL-600 
LL-750 
LL-1000 
LL-1250 

Note:— These  are  the  genuine  DeForest'"utz 
colls. 

INDUCTANCE  COIL  MOUNTINGS 
FOR  HONEY-COMB  COILS 

No.   LC-101   DeForest,   mounted  on  oak 

base  with  gears  to  hold  three  colls  $13.00 

No.  LC-201  DeForest.  same  as  above  but 
with  primary  condenser  switch  mounted 

on  base   $15  00 

No.  LC-100  Same  as  LC-101  but  with- 
out base   $10  00 

No.  CLC-100  Same  as  LC-100  but  mounted 

on  unit  panel   $  1 0  75 

No.     ULC-200     Single     inductance  coll 

mounting  on  unit  panel   $2  00 

No.    ULC-300    Double    Inductance  coil 

mounting  on  unit  panel   $4  80 

No.     ULC-400    Triple    Inductance  coll 
mounting  on  unit  panel   $5.60 

DE  FOREST  UNIT  PANEL  UNITS 

No.  DS-500  Primary  condenser  or  vario- 
meter switch  '.   $3.00 

No.  UCS-1500  Loading  or  Bridging  con- 
denser   $6.25 

No.  US-200  Master  anti-capacity  switch..  $4.40 
No.    S-200    Master   anti-capacity  switch 

unmounted   $3  00 

No.  UD-100  Crystal  detector  with  crystal.  $4.30 

No.  UR-100  Audion  tube  receptacle  $2  95 

No.  US-500  "B"  battery  switch   $3.00 

No.  UF-100  "A"  battery  filament  rheostat  $3.80 
No.  US-400  Tickler  or  audlon-ultraudion 

3  point  switch    $2  25 

No.  U-200  "A"  battery  switch  and  tele- 
phone Jack   $3.25 

No.  U-300  battery  switch  and  telephone 

binding  posts    $2.20 

No.  U-100  Grid  variable  condenser' and 

leak   $7  75 

No.    UCV-500    Secondary    variable"  con- 

denser   $7.73 

Important!  Every  article  sent  to  any  part  oi 
the  U.S.  A.  Postage  prepaid.  We  want  your 
business.  Send  6  cents  in  stamp,  for  new 
catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Park  Square  Dept.  F, 

BOSTON,  MASS.,  U.  S.  A. 


Telegraph  Pictures 

BY  ELECTRICITY 
A  complete  set  of  two  machines 
of  this  marvelous  equipment  for 
only  $19.50.  Instructive,  mysti- 
fying and  useful.  This  picture 
of  President  Wilson  was  tele- 
graphed by  these  machines.  Pic- 
ture telegraphing  is  the  coming 
«cience  write  today. 
i  J.  lIlSHMtW  CO.  Dm.  L,  Paha,  put 

r "  ■    

I  AMBITIOUS 
j    YOUNG  MEN 


WHO  WANT  A  COLLEGE 
EDUCATION  CAN  READ 
OUR  ANNOUNCEMENT  ON 
PAGE  274  TO  ADVANTAGE 
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Indicating 
Dials 

Make  your  radio  apparatus  up  to 
date.  Indicating  dials  now  available 
at  a  reasonable  price. 
Made  of  fine  black  polished  compaction 
with  radial  lines  and  figures  accurately 
engraved  and  filled  with  brilliant  white. 
Diameter  of  dial  is  3  inches  and  they  are 
3/16  inch  thick.  Have  bevelled  edge.  We 
can  furnish  dial  alone  or  with  fine  Bakelite 
Knob  mounted.  This  knob  has  a  set  screw 
to  clamp  shaft  of  instrument  to  which  dial 
is  to  be  applied. 

3  tach  DUl  onJy.     ...  7S  c«U      |f      „,  CMnnot  mpply  yam.  send 

OUR  NEW  CATALOG  now  ready  for  distribution  contains  24  pages  of 
real,  live,  up  to  the  minute  illustrations,  news  and  descriptions  of  all 
standard  Radio  parts,  including  the  above  Indicating  Dial. 

Sent  anywhere  upon  rtctipt  of  10c. 
For  sale  at  all  Radisco  Agencies  and  by 

A.  H.  Corwin  &  Co. 

4  West  Park  Street  Newark,  N.  J. 


Licensed  by  Pe  Forest 

AUDIOTRON 

The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  vacuum  tube  is  now  manufactured  and  sold  as  a  genuine 
audion  licensed  under  DeForest  Patents  Nos  841387  and  879532  to  be 
used  only  for  amplification  in  radio  communication  and  only  for  experi- 
mental and  amateur  purposes  and  only  in  audio  frequency  circuits. 

The  AudioTron  has  a  double  filament  of  special  thorium  tungsten  and 
the  operating  life  is  over  2000  hours.  No  special  socket  is  required.  The 
electrical  and  mechanical  dimensions  result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage  under  40.  Our  guarantee 
insures  satisfaction. 


PRICE  $6.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash 
accompanies  order.  , 

The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron  is 
guaranteed  to  arrive  in  good  condition  and  to  prove  fully  satisfactory. 
Replacement  of  unsatisfactory  tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  closed  core,  two  coil  type 
DEALERS:— Write  for  our  attractive  trade  Proposition. 

AUDIOTRON  SALES  CO.,  Lick  Bldg.,  San  Francisco,  Calif. 


"Ask  Anyone  Who  Ha*  Used  It." 

What  Our  Patrons  Say: 
"I  have  bad  my  phones  about 
three  years,  and  they  still  can 
make  "POZ"  (Nauen)  roar." 
(Name  on  Request) 

Brandes 
Wireless  Headset 


Sttpivf#r»  SM0  #hns*  Iff 


TRIAL 
OFFER 


T*st  out  Brandes  Wtrslsss 
Receiver!  against  any  othtr 
maki.  Test  thorn  for  sensi- 
tiveness, clearness  and  dis- 
tant*. If  within  ten  day*  you're  not 
only  satufisd  but  enthusiastic  ovrr 
them — back  corns*  your  mousy  without 
a  ousstiou.  Prove  for  yourtslf  tht 
fins  quality,  ths  "matchtd  tons."  Ths 
two  diaphragm*,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov- 
ernment experts  and  experts  abroad: 
by  colleges  and  technical  schools:  and 
by  professionals  and  amattur*  every- 
where. 

SEND  Ac  FOR  CATALOG  U 

C.  BRANDES 32  Uni~  S""-* 


INC. 


SZLItewTat 


WIRELESS  RECEIVER 
SPECIALISTS 


Radio  Apparatus 

The  Mutual  Purchasers  Associa- 
tion offers  you  membership  on 
a  dividend  earning  plan,  where- 
by anyone  buying  thru  the  asso- 
ciation automatically  becomes 
entitled  to  a  coupon  check 
which  is  a  dividend  and  is  ac- 
ceptable as  cash,  upon  anything 
else  you  buy. 

Our  membership  exceeds  1900 
and  is  growing  daily,  and  they 
are  earning  dividends  and  get- 
ting other  benefits  of  the  asso- 
ciation, such  as  heokup  data 
and  information  on  anything 
pertaining  to  radio. 

We  can  furnish  radio  material 
and  parts  advertised  in  this 
magasine  at  manufacturers' 
catalog  prices. 

Write  Department  E.M.  for 
application  blank  and  general 
information  on  how  to  earn 
these  dividends. 

No  application  fee. 

MUTUAL  PURCHASER 
ASSOCIATION 

2  &  4  Stone  Street    New  Yor 
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THE 

ACME  APPARATUS  COMPANY 

announces  the  birth  of  another 
RADIO  TRANSFORMER 

named  ACME  250  weight  13  pounds 
250  watts,  250  miles— a  mile  per  watt 

ACME  250  has  inherited  the  high  efficiency,  excellent  operating  characteristics,  rugged 
construction  and  attractive  appearance  of  its  older  brothers,  and  has  come  to  fulfill  the 
demand  for  a  transformer  which,  though  it  may  not  present  as  good  a  front,  can  make  itself 
heard  in  any  company. 

The  ACME  cry  is  800  cycles  strong. 

Price  $16.00  Dressed  $13.00  Undressed 

110  volt       60  cycles       %  KW 

ACME  APPARATUS  COMPANY  McS^^% 


Make  Your  Own 

ELECTRICAL  APPARATUS 


SAVE  % 


It  is  easy  to  make  your  own  at  home 
with  the  aid  of  these  4  up-to-date 
books  that  you  can  understand.  Each 
has  over  72  pages  and  over  60  illus- 
trations, 3  color  cover,  size  5x7  inches. 

HOME  MADE  ELECTRICAL  APPARATUS 
In  Three  Parts 
VOL.  I — Contains  working  drawing!  and  direc- 
tion for  making  all  aorta  of  Static  Machines, 
Static  Apparatus.  Home-made  Batteries,  Storage 
Cells,  Transformers,  Rectifiers,  etc 
VOL.  2 — Contains  working  drawings  and  direc- 
tions for  all  sorts  of  Voltmeters,  Ammeters, 
Galvanometers,    Switches,    Rheostats.  Wireless 
Telegraph  Apparatus.  Testa  Colls,  Wireless  Tele- 
phone, Electroplating,  Experiments,  etc. 
VOL.  3 — Contains  working  drawings  and  direc- 
tions for  making  all  sorts  of  Dynamos,  Motors, 
Electxlo  Engines.   Miniature  f.igh»iwg  Plants, 
Wireless    Telegraph    Apparatus,    TesTa  Calls. 
Wireless  Telephone.  Electroplating.  Experiments. 
HOME-MADE  TOY  MOTORS^lr^xninlste 
details  with  working  drawings  for  making  12 
simple  but  operative  electric  motors.  Several 
ouilt  from  sheet  "tin."   Others  with  castings. 

postpaid      THREE  $1.00 

GET  THEM  NOW 
PRICE   MAY  ADVANCE  ANY  DAY 

COLE  at  MORGAN,  lac-  Publishers 
Dept.  U.13,  188  Greenwich  St.,  N.  Y. 


35c  r* 


Send  for 

HALCUN 
Radio  Catalogue 

Full  line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly  Heller  Cunningham 
EUe.  Co. 


BURGESS"B 
BATTERIES 


Several 
sizes 

FOR 

SPECIAL 
WORK 


Send  for  catalogue 

BURGESS  BATTERY 
COMPANY 

HARRIS  TRUST  BLOC- CHICAGO, ILL. 


MERACO 

EQUIPMENT 

"MERACO"  PERFECT  B  BATTERIES 
Are  made  In  tores  suss  and  are  fullr  guaranteed. 
Our  drooler  will  Interest  you.  Band  for  It. 
Buy  WHILE  YOU  CAN  at  This  Price 
Here  Are  a  Few  Other  Meraco  Offer*: 
Hard  rubber.  %.  l/l*.  \L.  %.  %.  m„  $1.40 
per  lb. 

Bakellte  grade  xx.  natural,  tS.M  per  lb.;  buck, 
M  OO  per  lb. 

Flexible  rubber  tubing  to  aire  over  leads,  4c  par 
loot;  13.00  per  100  ft. 

Note:  Poetsgs  must  be  included,  as  extraner/  low 
prices  prohibit  shipment  otherwise. 

MERCURY  RADIO  APPLIANCE  CO. 
672-A  Broadway,  Brooklyn,  N.  Y. 


H,Kr-r  jlfakCe 


DOCK'S  JfcS. 


Electrical 
and  Wireless 


1 


Catalog 


JUST  OFF  THE  PRESS 


ITS  Peg—  of  Wirmlmmm 
Instrument* 


Any  radio 
t        there  is  „, 

place,  and 
Light  to  gride 


that  it  is 


Ton 


wo«  in 


THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF™  IN 
STAMPS  OR  COIN,  which  may  bVdo- 
ducted  on  first  dollar  purchase. 

Gr»"  cost  of  catalog  an(|  lev  prteee 
prohibit  distribution  oth.rwU? 

What  This  Big  CataUg  Contain* 

175  pp.  Wireless    Ay-  41m.  Motors 

pa  rains  far  Coat-  Sraaaaai 

taenia!  and  Hi.  -  — 
perlmeatal  ate; 

•MS,-4 

■fiaeSZiSf.''** 
uutrumrais; 


THE  WILLIAM  B.  DUCK  CO, 

244-24*  Superior  Street,  ToUde,  Ohio 


oTj 


at  at 


POROX" 


-Trade  Mark- 


High  grade  Batteries  made  up>  £ 
tingle    transparent  Celluloid 
Pyralin  cells  for  model  and 

work. 

Special  Batteries  made  to  oreiear 
ileo    duplicating    of    foreign  t>eat- 


a 

teries. 

Prices  on  request. 

ALBERT  MULLER 
8758  Queens  Bonierard 
Jamaica,  Long  Island, 
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IDE  FOREST^ 


Here's  a  Receiver  with 
Eight  Distinct  Advantages 


J^eFOREST  Agtnc 


.7  Agtn 
located  in  all  f 
itiai.     Ask  your  rtg 

*F~~ 

Combination  Audion  -  UltraAudion 
and  One-step  Amplifler;  Type  P- 

300.    Sin  12 
S73.50. 
atrs. 


A COMPLETE,  compact  and  inexpensive  Receiving  Set 
having  improvements  and  refinements  which  increase 
efficiency  and  eliminate  many  objectionable  features  of  re- 
ceiving apparatus. 

No  longer  is  it  necessary  for  you  to  have  two  or  three 
expensive,  inconvenient  and  cumbersome  tuners  spread  all 
over  your  operating  table  when  working  all  wave  lengths. 
With  this  new  DeFOREST  tuning  system  you  can  work 
any  and  all  wave  lengths  with  the  one  tuner  shown  at  the 
right.  This  Set  has  distinct  advantages  of  minimum  table 
space  and  of  convenience  in  coupling  not  equalled  in  any 
other  type  of  apparatus.  The  entire  Set  is  complete  in  the 
two  cabinets  shown  here.  The  Genuine  DeFOREST  "Honey 
Comb"  Coil  System  of  Tuning  is  employed — no  superior 
system  has  ever  been  invented. 

This  is  a  new  DeFOREST  production  embodying  a 
unique  and  superior  tuning  system.  Possession  of  this  Set 
means  more  efficient  and  satisfactory  operation;  more 
pleasure  and  practical  benefit  for  every  Amateur.  Its  price 
is  remarkably  reasonable  for  the  quality  of  apparatus  and 
the  distinct  advantages  the  Set  offers.  Find  out  more 
about  it  at 


ThS8e  Ad**** 

Z£!l*  ai,  ~  fn"« 

H SHI  ,n,ws  -  «■ 

Jgg  -.ialSj-y^.., 

».7""r«  mini 


Tuiir  Typo  T 

meg- 


Send  for  a  DeFOREST  Manual 

a  36-page  book  containing  full  Information  about  this 
and  many  mora  DeFOREST  instruments,  as  well  as 
giving  much  useful  Information  for  the  Amateur.  Mailed 
anywhere  upon  receipt  of  10  cents. 

DE  FOREST  .RADIO  TELEPHONE  AND  TELEGRAPH  CO. 

Inventors  tod  Manufacturers  ol  High  Grade  Radio  Apparatus 
1403  Sedgwick  Ave.,  New  York  City 


Let  Dt  Ferwt.  Inc.  Wetter.  D 
491  Third  Street.  San  Franclace.  Cal. 
(Shipments  Dirtct  from  Saa  Francisco  Stock) 


"THE  ATLANTIC  RADIO  COMPANY  VARIABLE  [  CONDENSER" 

THE  "ARCO"  VARIABLE 
CONDENSER,  illustrated 
above,  is  made  in  two  capaci- 
ties—.0005  Mfd.  and  .001  Mfd. 

The  rotary  plates  are  rounded 
on  one  end,  affording  a  straight- 
line  capacity  —  a  valuable  fea- 
ture in  wave  meter  work.  The 
condenser  is  furnished  un- 
mounted only,  but  with  the 
addition  of  Dial  and  Knob,  if 
desired.  Dial  is  of  moulded  composition,  scale  in  white — 0-100  reading.  Bakelite  Knob. 
We  can  guarantee  this  condenser  in  every  way  as  to  quality,  reliability  and  satisfaction. 
The  low  price  is  decidedly  an  innovation. 

PRICES: 

Capacity  Unmounted  With  Dial  and  Knob 

.0005  Mfd.  $5.00  $6.00 

.001    Mfd.  6.25  7.25 

"BULLETIN  14" — describing  and  illustrating  the  best  in  RADIO 
EQUIPMENT  will  be  mailed  upon  receipt  of  10  cents  in  stamps. 
This  amount  may  be  deducted  on  your  first  order  of  $1.00  or  over. 

ATLANTIC   RADIO   CO.,  Inc. 

New  England  Distributors   "Radisco"  Products 

88  BROAD  STREET  BOSTON  9,  MASS. 
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DEALERS 

We  shall  be  pleased  to  send  our  revised  schedule  of 
prices  and  discounts  on  request.  Delivery  on  our 
standard  equipment  can  be  made  immediately  from 
stock,  subject  to  prior  sale. 

WIRELESS  SPECIALTY  APPARATUS  CO. 
131  State  Street  Boston,  Mass. 


Become  a  Chief  Electrician 


CHIEF  ELECTRICIANS  ARE  SCARCE.  THOUSANDS  ARE  IN  DEMAND.    WHY  NOT 
PREPARE  NOW>    YOU  ARE  CAPABLE  OF  EARNING 

$60  to  $125  a  week 

AS  ONE  OF  THE  LEADING  CONSULTING  ENGINEERS  OF  THE  EAST  I  know  exactly 
how  to  train  men  for  position*  of  this  kind.  It  is  my  SUCCESSFUL  METHOD  OF  HOME 
STUDY  COMBINED  WITH  MY  OWN  PERSONAL  ATTENTION  THAT  HAS  PUT  HUN- 
DREDS OF  MY  GRADUATES  IN  PROMINENT  ELECTRICAL  POSITIONS  THROUGH- 
OUT THE  COUNTRY. 

Apply  immediately  for  my  SPECIAL  OFFER  of  this  month. 

H.  K.  B  LATCH  LEY  A  CO.:  CONSULTING  ENGINEERS.  Liberty  Building.  152  Trail*  St.  N*w  Have*.  Cm*. 

Kindly  send  me  full  particulars  of  your  Horns  Study  Course. 


YOUR  FUTURE 
IS  ON  THE  SEAS 


Join  America's 
Mighty  Merchant  Marine 

Hundreds  of  first,  second  and  third  mates,  master* 
and  captains  are  needed  by  the  big  shipping-  com- 
panies and  America's  great  merchant  marine. 
Salaries  up  to  $412  per  mo.  and  llvini  exnsns— . 
Ships  flying  the  American  flag  pay  th*  M assert 
salaries  of  any  In  the  entire  world. 
Leant  Navigation  at  Home  or  on  Board  Skip. 
Captain  Warren  Bheppard's  Coarse  on  Ocean 
Coast  and  Lakes  Navigation  la  now  ready.  It  to 
a  life  time  of  practice  placed  before  you  for  crtdok 
mastery.  Captain  Sheppard  was  Instructor  for  the 
United  States  Shipping  Board  during  the  war. 
All  of  his  students  received  licenses — from  third 
mate  to  master.  Not  one  failed.  He  offers  Ala 
same  sure  method  to  you  at  a  very  low  prion. 
You  cannot  fail. 

Valuable  Booklet  FREE 
fin  sot  th*  eon  pan  below  and  return  ft*  as.    A  t*  pes* 
booklet  taUinjr  bow  you  saw  besom*  s  sup  Senear  at  s 
Ms  saury  will  be  seat  yea  Ikes.   Dent  daisy.  Osaiei 
urgently  needed. 

FREE  COUPON. 

World  Technical  Institute 

Dept.  IS,  Fuller  BIdgu.  Jersey  City,  N.  J. 

Gentlemen  l   Bend  to  me  fr 
on  th*  Baron  Sea*." 

Nam*   

Addreee   


Are  You  Going  to  Give  Up  a  College  Education 

BECAUSE  YOU  CAN'T  AFFORD  IT? 

Will  you  allow  yourself  to  go  through  life  handicapped  by  the  lack  of  technical 
education,  knowing  that  you  can  never  attain  the  success  that  would  have  been  yours 
if  you  had  gone  to  college? 

NO! 

If  you  have  the  stuff  in  you  of  which  success  is  made  you  need  not  think  of  the  cost 
of  going  to  college,  for  Everyday  Engineering  Magazine  will  pay  your  expenses  at 
any  University,  College,  Trade  School  or  Correspondence  School  in  the  United  States. 

Everyday  Engineering  Will  Finance  Your  Education 

in  return  for  all  or  a  portion  of  your  spare  time.  It  may  seem  too  good  to  be  true,  but  it 
is  no  less  a  fact — Four  years  at  college  with  all  the  opportunities  of  learning,  with  the 
social  life,  which,  in  itself,  is  of  tremendous  importance  in  the  life  of  every  man. 

To  make  arrangements  for  starting  this  coming  fall,  write  immediately  to  the  "Circu- 
lation Department",  Everyday  Engineering  Magazine,  stating  the  name  of  the 
University  to  which  you  want  to  go,  the  course  you  are  desirous  of  taking  and  the 
approximate  cost  for  the  scholastic  year. 

Here  is  your  chance.   It  is  up  to  you  to  take  this  opportunity  now. 

EVERYDAY  ENGINEERING  MAGAZINE 
2  West  45th  Street  New  York  City,  N.  Y 
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CARBON  DETERMINATION  BY 
ELECTRIC  RESISTANCE 

A METHOD,  new  in  principle  and 
.  extremely  simple,  has  been  re- 
cently brought  out  by  J.  R.  Cain  and 
J.  C.  Maxwell  for  determining  the 
amount  of  carbon  in  steel.  It  is  claimed 
to  be  accurate  within  one-tenth  of  one 
per  cent.  The  details  were  published  by 
the  authors  in  the  September,  1919,  is- 
sue of  the  Journal  of  Industrial  and 
Engineering  Chemistry. 

The  fundamental  principle  of  the 
method  which,  it  is  believed,  is  of 
wide  application,  is  the  change  of  elec- 
trical resistance  brought  about  in  a 
standard  solution  by  die  precipitation 
into  it  of  another  substance.  This  sub- 
stance is,  in  this  case,  carbon  dioxide, 
obtained  by  direct  combustion  of  the 
metal.  The  standard  solution  is  barium 
hydroxide  of  known  electrical  resis- 
tance. Hence  the  underlying  chemical 
equation  is: 

Ba(OH),  +  CO  =  BaCO  +  H,0. 
The  increase  in  the  resistance  is  due  to 
precipitation  of  barium  ions.  Not  only 
is  the  principle  new,  the  assembly  of 
apparatus  is  also  new,  and  offers  many 
advantages  for  technical  work  over  the 
methods  hitherto  in  use  for  the  measure- 
ment of  electrolytic  resistance.  These 
require  a  complicated  and  expensive  set 
of  apparatus.  Other  new  features  are: 
The  application  of  the  "nomograph" 
for  the  graphical  representation  of  resis- 
tance data  and  the  use  of  special  con- 
ductivity cells  with  adjustable  electrodes 
to  facilitate  the  manufacture  of  any 
number  of  such  cells  without  the  same 
cell  constant 


WESTINGHOUSE  EQUIPMENT 
FOR     SOUTH  AMERICAN 
RAILWAY  ELECTRIFI- 
CATION 

FOR  the  Paulista  Railway  electrifica- 
tion in  Brazil,  the  Westinghouse 
Electrical  International  Company  an- 
nounces the  obtaining  of  contracts  for 
four  locomotives — two  for  passenger 
service  and  two  for  freight  service.  This 
electrification  will  initially  be  28  miles 
in  length,  but  later  it  is  expected  to 
make  extensions  which  will  include  a 
distance  of  100  miles. 

The  passenger  locomotives  have  a 
one-hour  rating  of  2,000  h.p.  and 
weigh  121  tons.  They  will  be  operated 
from  a  3,000-volt,  direct-current  over- 
head trolley  system  and  will  be  com- 
plete with  regenerative  control.  They 
are  designed  for  a  maximum  speed  of 
65  miles  per  hour  and  have  a  track 
gauge  of  5  feet  3  inches.  The  freight 
locomotives  have  a  one-hour  rating  of 
1,500  h.p.  and  will  weigh  87  tons. 
They  are  also  operated  from  a  3,000- 
volt,  direct-current  overhead  trolley  sys- 
tem and  will  be  complete  with  regenera- 
tive control.  The  maximum  speed  will 
be  40  miles  per  hour  and  the  gauge  five 
feet  three  inches. 


To   cut    oown    tnc    cost   per  cut 

250%  More  Work 

In  power  hick  sawing,  compound  acti  more 
as  a  coolant  than  as  a  lubricant  Cutting 
heats  the  blade,  and  the  purpose  of  the 
compound  is  to  prevent  .the  temper  of 
the  blade  being  drawn. 

A  few  drops  of  oil  or  a  scanty  flow  of 
compound  simply  tends  to  hold  the  chips 
in  the  cut  and  is  frequently  responsible  for 

broken  blades.    Whatever  you  are  using 
for  a  coolant,  compound,  or  water,  see  to 
it  that  the  work  is  flooded  except  when 
cutting  iron  castings,    if  you  use  com- 
pound, keep  it  thin  and  well  agitated. 
Actual  tests  have  proven  that  the  use 
of  compound  will  increase  the  amount  of 
work  accomplished  by  250  per  cent 
Get  a  copy  of  the  Starrett  Hack  Saw 
Chart  "MB"  pick  the  right  blade,  put 
on  the  weight  see  to  it  your  S  P.  M. 
are  right — and  watch  your  cutting  coat 
:rease. 

THE  L.  S.  STARRETT  CO. 

TV  Worlds  Gmlnt  Toolm 
Iclurrn  of  Hick  Saws  Cl 

ATHOL.  MASS 


42-98i 


Richardson's  Polyphase  Slide  Rule 


baa  th*  renter  A.  B,  C  and  D  Males:  also  a  CI 
Fotrphas*  Kate,  Logarithm.  Btna  and  Teaasnt  Seal- 
All  mduatkms  art  printed  on  white  coated  steal  from 
snath*  divided  plates.  These  Scales  an  accurate  and 
win  retain  then-  accuracy  Indefinitely.  Thar  are  Dot 
affected  07  adds,  alkalies,  water  or  (rate*.  Length  of 
rale  10".  A  100  pace  Instruction  Book,  which  Uaohea 
all  there  Is  to  know  about  slid*  rules.  Is  seat  with 


ease,  with  a  100 


'l  Polyphase  Slide  Bult,  In 
pace  Instruction  Book,  Hot. 
rule.    It  Is  low  priced  aad  an  equal 


to  any  other  rule  In  ■  pr*  isrs  n  i 
bOJty.     Be  cenrtneed.    Tour  money  win  be  prosmptly 
refunded  If  you  are  not  satisfied. 

Send  for  oar  40  pace  catalogue  of  supplies.    It  de- 
scribes rules  ranging  from  SOe  to  $10  each. 
In  Logarithms  and  Trigonometry  tree  with  « 


GILSON  SLIDE  RULE  CO.,  Nile.,  Mich. 


STURDY 


THAT'S  WHAT  YOU'LL  SAY  when  you  tee  this  new 
handy  Utility  Chest.  Built  with  a  solid  oak  frame, 
and  Joints  that  are  not  dovetailed,  but  lock -corns  red 
for  extra  strength.  ThlB  cheat  Is  a  sturdy  keeper  of 
tools;  bang  proof,  knock  proof,  and  weather  proof. 
Auto -mechanic,  electrician,  llneroftn.  will  find  the 
right  house  for  his  tools  id  this 
UNION  Utility  Chest 
Net*  tray  that  lifts  with 
cover,  yet  fits  snugly  when 
cover  Is  closed.  Strorts 
handle,    binges,  hardware. 

Write  for  Catalog 
prices  and  name  of  ne 
dealer.  Sold  on  "Sat- 
isfaction or  Money- 
Back"  guarantee. 
UNION  TOOL  CHEST 
CO..  Int.,  34  Mill  St.. 
Rochester,  N.  Y. 


a-Ma-P^ilft  -"St.  -  W  ^MK  -"W.  ftttTB 


NITIES 

ndustry 


Right  now  is  your  opportunity  to  pet  Into  the  (rreatest  industry  the  World  has  ever  known.  Thousands  of  new 
positions  opening  up  everywhere  in  this  attractive  new  field.  Never  before  have  ambitious  men  had  such  a  ■ 
lohous  chance.  Send  Coupon  at  once— find  out  how  our  wonderful  Course  in  Practical  Aeronautics  will  give  you  the  1 
nowiedge  to  enter  this  new  field.   Learn  at  home  by  mail  during  your  spare  time,  n  /\/\cr  /,AnnA., 

_  — -T.— —  EnormonsDemand  for  Men-BUPay^r  Kbb  BOOK  COUPON 

Prepare     WUW      If  yoa  know  Practical  Aeronautic*,  aortic  big;  Airplane  Cor-  /  ■  ■  —       —  — •  ■ 

«r      aJL-_—  —  fc   poration  will  want  you.    UnbwJ  of  Salaries  srs  beinirpaxj  M    Airwrlcnn  School  at  AvlMlon 

for  inewe  pOMtltOnM    ^  trained  men.  Act  at  once.  TIk*  pionMn  are  jroing  to  ra*  ~ 

saaaavar7a 


Aeronntitlcjtl  Enrtne 
A r "i i . 1 1 1 1 1 1  ..)  Instructor 
Acroimutlcal  Contractor 
Ai'roplunr*  Itcpnirrnru. 
Aeroplnno  Mechanic 
Aeroplane  Inspector 
Aeroplitnc  HUSSSBSaB 
Aeroplunc  A  mem  Mar 
Aeroplane  BuUder 


Automobile  history,  railroad 
If  la  A  viae  aon. 


th«  big  re  wan  .  _ 
moris  history  win  repeat  Itself 

Special  Offer  NOW— Send  Coupon 

Bssd  tfeo  Coupon  «t  one*  for  full  i  ai  Tlrsltsi  fT  •wrsaasuf 
■bla  offer  open  to  t*tq  nrrw  Wo  •rtn  slssscrarj  jnsa  ear  b*c 
nsisThnost  fttic»nrtirnitig»lstl»i  <ln»hy 'nihisirT  "  Nu  , 
sblggfttasfl.  Be  Hn  to  tc*r  oat  sod  nail  oogrpofg  techy, 

AMERICAN  SCHOOL  Or  AVIATION 

431  S.  Dearborn  St.  D«pt.  748*  ChicfO 
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This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


With  a  Wediag  Elver 
outfit,  yon,  too,  can 
MM  this  perfect  ox- 
MMtlon  ud  experi- 
mental model.    It  li 


complete 

my  Lib- 


erty Bnglnes,  Paragon 
Propellere— eTary  de- 
Ull  a  perfect  repro- 
dactlon  of  tae  original. 
It  U  eaay  to  baud  with 
Wading  RiTor  parts. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 
Ton  can  make  It  from  am  complete  unassembled  ontflts.   What  tali  builder  says  stands  food 
wtta  all  othan  who  bolM  tola  part act  model. 

Fob.  », 

Have  had  Baa  oocceee  with  mf  Mampart  Malaa*.  It  haa  flows 
181  fMt  E.  Watarfcaojaa,  SSI  W.  Ma.  St,  O  Paao,  Tana. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.60 
Thla  aat  lnclndeethe  Nlanport  monoBlana^  ^Blerlot,  Cnrtlas  Hydroplane,  Antlonette,  Lang-ley 


Tandarn,  Garmaa  Taobe,  Dapardiadn, 


White  Haesr,  white  Ilyar,  and 


[plans  L 

Jmlag  lUnsmUoaa  of  modem  If  Cnrtlat  JJf. 
Caproni  Biplane,  Handley  Page 


Send  to  for  oar  lataat  eatalocne  oontai  , 
B.P.A.D.  Boost,  Da  HarUand  4.  Caproni  Biplane,  Handley  Page,  Sopwlth  TripUna  and  othan. 

WADING  RIVER  MANUFACTURING  CO. 
972-D  Broadway  Brooklyn,  N.  Y. 


Compressed  Air 
Motors 


THE  new  and  improved 
method  of  propelling  your 
model  aeroplane.  Manufactured 
of  the  finest  materials.  Work- 
manship guaranteed.  Special 
propellers  for  the  above  motors. 
Send  stamp  for  descriptive  circu- 
lar of  these  wonderful  motors. 
We  manufacture  everything  for 
the  model  aeroplane  builder. 
Give  us  a  trial  and  be  convinced. 

HEC  AEROPLANE  CO. 

302  Eaat  49th  St.      New  York  City 


NOW  YOU  CAN  FLY! 

A  REAL  AEROPLANE  AT  LOW  COST 


THE  DELERAY  D-5  SPORT  PLANE 

Wing  Spaa  IS  ft.   Speed  35-68  m.p.h. 

Planned  by  men  with  4  yean'  experience  In 
Designing  successful  U.  8.  Government  planes. 

Equipped  with  IS  H.P.  engine  (practical 
engineering  made  It  possible  for  this  biplane 
to  be  flown  with  only  8  H.P.)  Use  your  own 
motorcycle  engine  If  you  wish. 

Bend  11.11  tor  complete  ict  of  II 
blueprint!,  actual  duplicate!  of 
~  how  etch  i 


ihowtng  exactly 


pert  b  mode  end  fitted. 


DELERAY  AIRCRAFT  WORKS 

AEROPLANES  KN0INS3  PABTB 

FREEPORT,  LONG  ISLAND,  N.  Y. 


Don't  Scrap  Aluminum  Parte 

Sara  Own  with  80-L.UldNUM.  New.  treat  weld- 
tat  solder.  » trailer  than  aluminum,  perfect  sub- 
■unite  for  acetylene,  weldlnt— 14  timo  and  eoat. 
Use  gasoline  torch  or  soldering  iron.  No  flux  re- 
quired. Booklet  on  request.  Sample  her  11.04. 
Used  end  endorsed  by  United  States  Army  end  Navy, 
British  Munitions  Board  and  leading  aeroplane  and 
motor  truck  companies. 

80-LUMINUM  MANUFACTURINfl  CO. 
I7M  Breedwey  New  Vert 


UmakeM 


Airplanes  c^-«^ 

be  mode  complete  ready  to 
fly  from  UmakeM  Mo.  17 
(price  t*.M).  whleh 
blueprints,  wood,  metals,  rubber  and  special 
sery.  Send  for  tali  est  enlok  end  Make  at 
UmakeM  Flylnt  Airplanes  for  sale.  Unorn 
Profits  Ms.  Completed  Plans  sells  et  110  end  can  t> 
made  In  8  hours  from  UmakeM  No.  17  Set.   Ask  abou 


'  Maklns 
demaed 


our  40  other  UmekeM  sets  for  making  Airplanes,  Toys 
Novelties,  Work  Benches  and  practical  Screw  Cutting  eac 
Milling  Lathes. 

W.  B.  PBICl.  Inc..  Qewl.  »T.  UmekeM  Bids..  127  tth  Ave.,  N.V. 


What  E?ery  Mechanic  Should  Thoroughly  Know 

Thla  book  points  out  the  stumbling  blocks  for  mechanise  to  amid  in  aeaun-mg 
a  complete  understanding,  as  well  ee  to  show  you  HOW  TO  OO  AT  the  feeding 
of  a  blue  print  drawing. 

■very  phase  of  the  seventy  subjects  is  cone  into  in  detail,  so  that  any  enrage 
men  can  master  with  but  little  study.  Krery  point  is  clearly  brought  oat  with 
sufficient  sketches  to  describe  each  of  the  actual  blue  print  drawing  — ~t°— 
In  feet,  the  Illustrations  are  practically  self  explanatory. 

Krery  mechenle  needs  this  book,  be  his  experience  In  m~-h»nies  limited  or 
long.  Beed  the  following  comment  from  a  men  who  peesee  on  from  Of  to  BOO 
blue  prints  a  day. 

"I  sever  thought  there  was  se  eiueh  to  knew 
la  the  reedlai  of  a  blue  srlat  drawlat.' 
W1L  p.  oonwa:  


NWAY.  Planning  Dept.  Mgr. 
U.  a  Bubbcr  Co.'s  Meeh. 


This  book  contains  the  most  vital  and  practical  information  on  use  eukjeet 
of  blue  print  reading,  and  is  the  best  end  safest  investment  you  can  make. 
Send  for  a  oqpy  to-dey  before  you  forget  TOU  CANNOT  LOSS,  TOUB 
MONET  REFUNDED  IF  NOT  SATISFIED. 

PRICE: — Post  paid  U.  8..  11.00;  Canada,  fill;  IMo.  Ha. 

10*  sateY  flUe  I  x  7V,  Inches. 
Hsadsomev  bound  In  sleth  at  lllustratleas 

84  aeeths  la  the  aeklai. 
EDUCATIONAL  INSTITUTE,  137  Rowland  Bldg-,  Detroit,  Michigan 


HIGH  SPEED  AND  ALTITUDE 

A RECORD  average  speed  of  155 
m.p.h.  has  been  maintained  by  a 
Breguet  airplane  equipped  with  a  Re- 
nault 300  h.p.  engine  and  the  Rateau 
supercharger  in  a  flight  from  Paris  to 
Lyons,  according  to  advices  from  Paris 
under  date  of  April  14th.  The  distance 
was  covered  in  1  hr.  50  min.  The  high 
speed  is  attributed  to  the  fact  that  Lieu- 
tenant Roget,  the  pilot,  flew  at  an  alti- 
tude varying  between  17,000  and  20- 
000  feet 

At  sea  level  the  speed  of  this  ma- 
chine is  only  93  m.p.h.,  so  that  by  going 
to  the  higher  altitude  a  gain  of  more 
than  60  m.p.h.  on  the  average  speed 
was  obtained.  At  this  height  it  was  not 
necessary  for  the  pilot  and  his  mech- 
anician to  use  oxygen  masks  and,  with 
the  use  of  the  Rateau  turbine  compres- 
sor, there  was  no  falling  off  in  the  en- 
gine power.  It  would  appear  that  the 
wind  did  not  assist  in  attaining  the  in- 
creased speed,  for  on  the  day  of  the 
flight  the  weather  bureau  reported  that 
the  direction  was  from  south  to  north, 
or  against  the  machine,  with  an  average 
velocity  of  between  16  and  19  feet  per 
second.  This  experiment  appears  to 
justify  the  prediction  of  Breguet  that 
with  air-tight  cabins  and  the  use  of  the 
Rateau  compressor  it  would  be  possible 
to  attain  an  altitude  of  50,000  feet  and 
fly  at  a  speed  of  250  m.p.h. 


QUICK  DRYING  LACQUER 
COATINGS 

SPEED  of  production  on  some  prod- 
ucts demanded  the  use  of  finishes 
that  would  dry  within  a  few  minutes, 
and  cellulose  lacquers  or  "dopes"  were 
adopted  with  successful  results.  Such 
"dopes"  were  already  in  use  for  mak- 
ing moisture  resistant  and  rendering 
taut  the  fabric  wing  surfaces  of  air- 
craft. They  were  composed  of  either 
cellulose  acetate  or  cellulose  nitrate  dis- 
solved in  volatile  solvents.  For  air- 
craft work  their  composition  resembled 
those  shown  below: 

Cellulose  Acetate  Dope 

Methyl  acetate    60% 

Methyl  ketone   10% 

Benzol    15% 

Acetone    10% 

Diacetone  alcohol    5% 

Each  gallon  of  dope  made  with  the 
above  liquids  contained  approximately 
seven  to  nine  ounces  of  cellulose  ace- 
tate, one  ounce  triphenyl-phosphate, 
and  very  small  quantities  of  chemicals 
such  as  benzyl  acetate,  benzyl  benzoate, 
and  urea. 

The  various  stabilizers  and  other 
solid  ingredients  in  the  dopes  were  used 
for  specific  purposes  (such  as  to  in- 
crease fire  resistance  and  flexibility,  or 
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to  prevent  the  development  of  free  acid 
or  "blushing"),  but  are  not  usually  re- 
quired where  the  "dopes"  are  to  be 
used  only  as  protective  coatings. 

Cellulose  Nitrate  Dope 

Butyl  acetate   20% 

Ethyl  acetate   50% 

Benzol   30% 

Each  gallon  of  dope  made  with  the 
above  liquids  contained  from  six  to 
eight  ounces  of  cellulose  nitrate. 

Cellulose  nitrate  "dope"  is  greatly 
improved  as  a  protective  coating  by  the 
addition  of  from  five  per  cent  to  seven 
per  cent  of  castor  oil  or  treated  tung  oil. 
Greater  elasticity  of  film  and  slower 
evaporation  result. 

It  is  quite  possible  that  cellulose  ni- 
trate lacquers  made  on  the  above  basis 
will  find  application  in  peace  times  for 
certain  specific  purposes  where  quick 
drying,  hard  and  elastic  films  are  re- 
quired. They  may  be  admixed  with 
pigments  to  produce  colored  coating 
which  dry  to  a  flat,  washable  surface. 
When  mixed  with  aluminum  powder  or 
zinc  powder,  quick  drying,  hard  prim- 
ers for  metal  are  formed.  These  may 
be  used  satisfactorily  as  the  base  for 
many  metal  finishes.  As  substitutes 
for  shellac  on  some  types  of  work  they 
should  also  prove  of  value. 

It  should  be  pointed  out  that  cellu- 
lose lacquers  or  enamels  are  not  as  dur- 
able as  these  made  with  oil  or  varnish. 
They  are,  however,  useful  for  certain 
purposes  where  the  longevity  may  be 
partly  sacrificed  to  obtain  rapid  dry- 
ing.—Scientific  American. 


TEST    SHOWS   BENZOL  DOES 
NOT    INJURE  INTERNAL 
COMBUSTION  ENGINE 
PARTS 

AN  official  report  has  been  issued  by 
JLX.  the  Automobile  Association  of  En- 
gland on  the  10,000-mile  benzol  road 
test  carried  out  on  a  touring  car.  The 
trial  was  organized  with  a  view  to  dis- 
covering whether  benzol  of  N.  B.  A. 
specification  does  or  does  not  result  in 
bad  effect  upon  the  modern  internal 
combustion  engine;  examination  of  the 
engine  and  its  parts  at  the  end  of  the 
10,000  miles  produced  no  evidence  of  ill 
effects.  Owners  of  both  touring  cars 
and  business  vehicles  have  been  using 
benzol  for  many  years  with  satisfactory 
results,  but  this  is  the  first  occasion  on 
which  a  lengthy,  searching  and  official 
test  has  been  made. 


The  Sperry  parachute  weighs  but  1254 
pounds,  and  descends  at  the  rate  of  12  feet 
per  second.  This  is  the  rate  which  would 
be  reached  in  jumping  from  a  height  of 
less  than  three  feet. 


Employers  everywhere  are  looking  for  men  with  me- 
chanical ability.  Splendid  salaries  and  rapid  advancement 
are  offered  those  with  special  training. 

There  is  an  easy,  delightful  way  in  which  you  can  learn 
right  at  home  in  spare  time.  For  29  years  the  Interna- 
tional Correspondence  Schools  have  been  giving  men  and 
women  just  the  training  they  need  for  success  in  mechan- 
ical engineering  and  more 
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SHIP  BY  TRUCK 

Motor  Cartage. 

One  to  Five-ton  Trucks. 

Hauls  made  to  any  point  in 
United  States  and  Canada. 

Rates  by  hour,  day  or  contract. 

W.  H.  SQUIRES 
1561  Woodward  Avenue 
Detroit,  Mich. 


Simi  boa  $7  Ctaplde  Sana  7  in.  24  in.  atul  bed 

Head  baa  a  Urn*  etep  occe.  Spindle  la  hollow. 
Oaotan  are  No.  1  Morse  taper  ehank.  Tall  itook  baa 
a  aorew  feed  aplndle  and  No.  1  Morse  taper  thank 
oamtar.  Spur  oanter  la  tarnished  (or  wood  taming. 
Bearing!  are  of  high  grade  bearing  metal  and  are 
adjuatable  to  wear.  Beat  la  adjnetable  to  all  poel- 
tloae.  Lathe  la  oomplete  at  the  abore  prtoe.  Longer 
bed  11.00  par  addttknal  foot 

M.  A  J.  SPECIALTY  00. 
an  8.  Parka  St..  Pearl ao,  Mien. 


Mathematics  Made 

The  Aroaaeope— the  Combination  Triangle 
with  a  Brain— will  multiply.  dMde.  ' 


percentage  and  proportion,  eolra  all  problem! 
la  trigonometry  and  geometry,  draw  eymmetrl- 
ati  uguree,  plot  ana,  eto.    Superior  to  any  tilde 
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Cranking  Propellers  With  Bottled  Gas 


EVERYONE  interested  in  aviation 
is  ready  to  admit  that  the  present 
method  of  hand-cranking  the  propeller 
is  primitive  and  certainly  dangerous 
for  the  inexperienced.  Yet  for  want  of 
a  really  suitable  cranking  equipment 
this  crude  practice  has  persisted  de- 
spite many  attempts  to  introduce  some 
mechanical  means.  Some  attempts  have 
been  along  the  line  of  an  electric  or 
compressed  air  self-starter  for  the  air- 


plane engine,  following  types  tried  out 
in  automobile  practice;  but  even  at  this 
late  date  airplane  designers  are  not 
anxious  to  add  anywhere  from  40  to 
100  pounds  of  weight  to  their  power 
plant  especially  if  the  plane  is  in- 
tended for  military  service.  The 
preference  has  been  given  to  portable 
propeller  swingers,  which  could  be 
carried  about  die  airdrome  and  used 
for  cranking  any  machine. 


One  of  the  most  compact  airplane 
propeller  swingers  is  that  invented  by 
a  Frenchman,  M.  Odier,  and  illustrated 
in  the  accompanying  drawings  which 
are  reproduced  from  the  Scientific 
American.  In  the  first  place,  the  weight 
of  this  propeller  swinger  is  by  no  means 
excessive,  so  that  one  man  can  carry 
it  about.  It  is  compact  and  safe  to 
handle.  Briefly,  the  Odier  starter  con- 
sists simply  of  a  two-leg  stand  carry- 
ing at  its  upper  end  a  long  steel 
cylinder  and  piston.  Attached  to  the 
extremity  of  the  piston,  which  projects 
outside  the  cylinder,  is  a  pulley  over 
which  a  cable  is  passed,  having  one  end 
fastened  to  the  cylinder  and  the  other 
end  wound  four  times  round  a  grooved 
drum  and  then  secured  to  an  elastic 
absorber.  The  grooved  drum  is  mount- 
ed on  a  short  shaft  having  a  bell- 
shaped  extremity  on  which  four  projec- 
tions are  placed  symmetrically  around 
the  periphery  in  such  a  way  that  they 
can  be  made  to  engage  with  sloping 
recesses  in  a  standard  fitting  mounted 
on  the  boss  of  the  propeller  or  tractor 
screw.  The  mechanism  is  actuated  by 
turning  a  valve  which  releases  the  con- 
tents of  a  flask  of  carbon  dioxide  gas 
into  the  working  cylinder.  The  gas 
pressure  against  the  piston  causes  it  to 
actuate  the  propeller  and  turn  it  over 
briskly  by  means  of  the  cable  and 
clutch  mechanism.  As  soon  as  the  en- 
gine starts,  the  clutch  is  released  auto- 
matically just  as  that  at  the  end  of  an 
automobile  hand  starting  crank  is. 
This  device  is  much  simpler  than  the 
automobile  with  propeller  swinging 
attachment  used  on  some  American 
aviation  fields. 


NON-CORROSIVE  FLUX 

THERE  is  no  absolutely  non-corro- 
sive flux  on  the  market,  but  the 
nearest  approach  to  this  ideal  is  prob- 
ably attained  by  the  use  of  a  compound 
of  rosin  and  stearic  acid.  The  Naval 
Aircraft  Factory  has  been  using  for 
some  time  past  a  flux  composed  of  75 
per  cent  stearic  acid  and  25  per  cent 
rosin.  It  is  practically  non-corrosive 
but  it  is  not  quite  so  powerful  as  the 
commercial  fluxes;  at  the  same  time  it 
is  very  satisfactory  if  the  men  do  not 
expect  to  rely  on  it  to  actually  clean 
the  surfaces.  The  average  commercial 
flux  is  composed  largely  of  ammonium 
chloride,  although  the  manufacturers 
sometimes  claim  to  have  a  "secret"  com- 
position. Ammonium  chloride  is  very 
hygroscopic,  thus  causing  accelerated 
corrosion  in  the  presence  of  moisture. 


Diagrams  showing  construction  and  action  of  a  device  for  cranking  airplane 
engines  by  compressed  air  or  gas.   Upper  drawing  shows  cranking  clutch  en- 
gaged with  propeller 


Owing  to  the  high  prices  of  crude 
oil  and  its  distillates,  many  scientists 
are  working  on  the  problem  of  pro- 
ducing a  synthetic  fuel. 
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Instantaneous  Water  Heater 


THE  accompanying  cut  illustrates 
a  new  type  of  water  heater  that  is 
being  made  for  the  trade  by  a  Canadian 
firm.  The  principle  used  in  heating 
the  water  is  that  of  bringing  the  hot 
gases  from  the  burning  fuel  into  direct 
contact  with  the  water  in  its  passage 
from  the  inlet  to  the  outlet  of  the  con- 
tainer. This  method  provides  for  the 
utilization  of  every  heat  unit  produced 
by  the  gas,  and  when  properly  regu- 
lated there  is  absolutely  no  loss  of 
heat  The  flow  of  the  water  and  the 
consumpdon  of  gas  can  be  easily  regu- 
lated and  the  control  of  both  is  ob- 


tle  weight  is  ever  placed  on  the  appli 
ance.    This  permits  the  container  to 
be  made  of  light  sheet  steel  that  per- 
mits of  instantaneous  heating  of  the 
water  when  heater  is  operating. 

The  construction  of  the  heater  is 
shown  in  the  line  sketch.  The  cold 
water  enters  at  A  and  passes  into  the 
cross  pipe  B  and  out  at  the  opening  in 
the  middle  where  it  is  sprayed  against 
the  inverted  cone  C,  thence  dropping 
in  succession  to  the  baffle  plates  D  and 
E  and  on  to  the  inclined  roof  F  of  the 
inner  portion,  from  where  it  flows  down 
the  side  to  the  lower  level  to  the  out 


Diagrams  showing  installation  and  construction  oj  simple,  instantaneous  water  heater 


r_rj;  [  ^ 

The  care  with  which  Tycos 
Temperature  Instruments  — 
Indicating,  Recording  and 
Controlling— are  made,  the 
grade  of  materials  used  in 
their  manufacture,  and  the 
type  of  artisans  who  pro- 
duce them,  all  contribute  to 
Tycos  dependability. 

Tycos  Products  embrace: 

Indicating  Thermometers 
Recording  Thsrmomet- 
Conb-olllng  Thermi 
Pyrometers 
Pressure  Gauges 
Time  Controls 
Hygrometers 
Hydrometers 
Barometers 
Vacuum  Gauges 
Thermogrsphs 
Oil   Testing  In 
Laboratory  Gil 
Compassss 
Household  Th 
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tained  by  the  single  lever  shown  di- 
rectly in  front  and  a  little  below  the 
container. 

This  water  heater  requires  no  cum- 
bersome tank,  and  can  be  supported  by 
the  fittings  that  are  used  to  secure  it  in 
position  on  the  wall  or  any  other  con- 
venient location.  The  water  does  not 
lie  stagnant  while  not  in  use,  as  there 
is  practically  no  water  in  the  tank  at 
any  time,  the  outlet  being  at  the  lowest 
portion  of  the  water  chamber.  Even 
when  in  use  the  water  passing  through 
is  virtually  in  suspension  and  very  lit- 


let  G.    It  will  be  seen  that  the  heat 
shown  by  the  staggered  arrows — must 
pass  directly  through  the  sheet  of  water 
as  it  drops  from  one  baffle  to  another, 
thus  absorbing  all  the  heat  of  com 
bustion. 


In  a  recent  book  by  a  French  author, 
American  methods  are  the  topic.  The  writer 
says  that  in  factories  the  Americans  are 
profuse  of  everything  except  time;  the  Ger 
mans  save  on  time  and  material  and  spend 
on  plant;  the  French  economize  on  every 
thing  except  time.  He  says  that  the  Ameri 
cans  overwork  machinery  so  as  to  scrap  it 
and  replace  it  by  the  most  advanced  kind. 
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Pattern  Work  in  Wood  and  Metal 


Prompt  Sarrica 
Guaranteed 


Mail  Onto  Work 


Perfect  wood  or  metal  patterns  made  for  any  of  the  machines  or  model 
engines  described  in  Everyday  Engineering  Magazine. 

BRING  YOUR  PATTERN  PROBLEMS  TO  US 

We  solicit  the  work  of  experimenters,  inventors  and  model  makers. 
Quotations  gladly  made  upon  the  receipt  of  drawings  and  specifications. 
Patterns  both  large  and  small  made  for  any  part  no  matter  how  intricate 
or  complicated. 

Have  you  had  the  sad  experience  of  taking  a  set  of  home-made  pat- 
terns to  the  foundry  only  to  have  the  foreman  laugh  and  tell  you  that 
they  are  made  wrong?  Let  us  save  you  this  embarrassment. 

Our  charges  are  reasonable,  our  service  prompt  and  courteous. 

U.  S.  PATTERN  AND  MFG.  CO. 

64-66  High  Street,  West.  Detroit,  Mich. 


MODEL  AIRPLANE  ENGINES 

3  Cylinder  Rotary  Compressed  Air 
Engines. 
%  in.  bore,  H  stroke 
%  in.  bore,  H  'n-  stroke 
%  in.  bora,  Vt  in  stroke 
6  Cylinder  rotary  steam  engines,  steel 
cylinders,  tobin  bronze  pistons,  alu- 
minum crank  case. 

in.  bore,  H  in.  stroke 
Send  stamp  for  descriptive  circular. 

MODEL  MACHINE  SHOP  CO. 
415  East  71st  St.        New  York  City 


6  INCH  BENCH  LATHE 


Model  Shop  Equipment 

Castings  or  finished  machine.    Shop  tools  and 
supplies.    Designs  for  Model  Boats.  Drawings 
of  U    S.  Destroyer.     Ready  tor  Immediate 
shipment.    Stamp  for  catalog. 
Hulin  Mfg.  Co..  594  Elm  8t,  Arlington,  N.  J. 


small  Steam  Engines  a 
Boilers,  Gas  k  Gasoline  En- 
gines  H    H.P.   and  Up. 
Tanks,  Pomps,  Model  Mak- 
ers' Supplies.    Get  oar  big 
Catalogue,    sent  Postpaid 
for  15c  (coin  preferred)  or 
■Tar*  Stamps.      Refunded  first 
~"  order.   192  Pages,  over  200 
illustrations. 
MODERN  ENGINE  A  SUPPLY  CO. 
364  Monadnock  Bldg..  Chicago.  111. 


MODEL  ENGINE.  CASTINGS 

For  engines  described  In  previous  numbers  of 
"Everyday  Engineering."  Castings  made  In 
Bronze  or  "Durante."  Model  water  pumps 
also  supplied. 

J.  E.  CARRINGTON 
49  So.  Clinton  8t.  East  Orang*.  N.  J. 


A  Necessity  for 

Every  Shop 

"Ths  SaniM  No.  3  Benob  Piisok."  with  a  power- 
ful IttUUl  Of  24  to  1    U  lnUnri.il  far  wnrk  - 

rood   the   capaclts    of   the   "Sainton  Hand 
Pssshsa,"  and  will  punch  holes  from  % 
tO%  In.  In  soft  metal  up  to  12  Gau£e. 
Extra  sat.  punch*,  and  dies  siie  3/l«. 
14.  6/16.  and  %  in    easily  Inserted 
and  remoTed.   (ma     mm  punching 
oapaottj^li  in.  through  12  gauge 


Price 

*1500 


Equipped 
with  3-16- 
inch  Punch 
and  Die  un- 
lets Other wiee  Specified".  F.O.B.  Factory 
Catalog  if  Otmmitt*  Uh  Seat  m  ftagewi. 

The  Machine  Appliance  Corporation 
351  Jay  Street,  Dept.  Enf.  BROOKLYN,  N.T. 


THE  HURD  7  INCH 
HAND  SHAPER 


R.ns*  Casting,  or 
Flntohad  Maahln. 

Send    We   for  oorutruction 
•  prints  or  11.00  for  com- 
plete  set   of   detailed  blu. 
prints.   This  amount  will  be 
ucted   from   first  order. 
Send  stamp  for  circular. 
M0DELT00L  WORKS, 
908  West  3rd  at, 
Plalnfisld.  N.  J. 


ALUMINUM 
CAN 

BE  SOLDERED  WITH 
SUPREME  BRAND  ALUMINUM  SOLDER 

FLOWS  AT  500'  FAHRENHEIT 
REQUIRES  NO  FLUX 

Used  by  General  Eleotrle  Company.  WertblattM 
Pump  Company,  Hal.  a  KHburn  Company.  Beth- 
lekem  Shlpbulldlitt  Corp.,  National  Lead  Company, 
sad  buadrsda  <f  ether  manufacturers  and  repair 
•heps. 

Instruction,  for  using  with  each  bar. 

Price  13.00  per  Pound  la  Half  P.und  Bars. 

SEND  FIFTY  CENTS  FOR 
2-0UNCE   SAMPLE  BAR. 

VANDAM  SPECIALTY  COMPANY 


Grand  Central  Palace 


N.w  Tork  Cry 


PULVERIZED  FUEL  IN  BRAZIL 

SOME  details  of  the  use  of  pulverized 
coal  on  railway  locomotives  in  Bra- 
zil are  available  from  a  report  presented 
at  the  semi-annual  meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers. Two  hundred  and  fifty  locomo- 
tives have  been  equipped  with  pulver- 
ized coal  and  a  number  of  tests  were 
made  that  gave  satisfactory  results,  full 
boiler  pressure  having  been  maintained 
throughout  the  test  runs.  The  average 
analysis  of  the  coal  is  given  as  follows: 

Per 
Cent. 

Moisture   7.93 

Volatile  Matter   29.80 

Fixed  Carbon   43.07 

Ash    19.20 

The  average  number  of  thermal  units 
per  pound  is  10,225.  It  was  only  by 
the  adoption  of  a  pulverized  fuel  sys- 
tem that  the  utilization  of  Brazilian 
coal  became  possible.  This  solution  has 
therefore  led  to  the  development  of  the 
native  coal  fields  of  the  country  through 
the  establishment  of  steamship  and  rail- 
way lines. 

The  report  is  very  encouraging  and  is 
a  positive  proof  that  the  same  results 
could  be  obtained  in  many  districts  in 
other  countries  where  the  coal  deposits 
may  be  of  an  inferior  quality,  but  which 
could  be  utilized  by  the  application  of 
a  comparatively  economical  process  of 
pulverization  that  would  render  the  coal 
available  for  the  purposes  desired. 

DRESS    SNAP    FASTENERS  IN 
ELECTRIC  WORK 

SNAP  fasteners  are  much  used  by 
dressmakers  in  places  where  but- 
tons formerly  held  sway.  Now  it  is  sug- 
gested that  their  use  be  extended  to 
light  types  of  electric  work.  By  using 
them  as  terminals  of  wires,  one  part  on 
each  wire,  or  one  part  on  a  wire  end 
and  the  other  part  on  any  place  to 
which  the  wire  is  to  be  connected,  a 
most  convenient  and  neat  system  of  con- 
necting and  disconnecting  results. 
Especially  is  the  use  of  these  little  ap- 
pliances to  be  recommended  for  light 
or  experimental  work,  where  small 
wires  only  are  used.  The  two  parts 
are  to  be  soldered  to  any  desired  places 
in  the  circuit. 


The  well  known  action  of  magnesium-lead 
alloys  in  the  presence  of  air  has  been  sug- 
gested as  a  possible  basis  for  making  nitro- 
gen gas.  An  alloy  of  15%  magnesium  and 
85%  lead  rapidly  oxydizes  in  cold  or  moist 
air,  falling  to  a  black  powder,  which  gradu- 
ally becomes  lighter  in  color,  it  is  presum- 
ably a  mixture  of  the  hydrates.  This  is  the 
action,  which  is  suggested  for  the  manu- 
facture of  nitrogen  gas;  simple  exposure  of 
air  to  the  alloy  would  absorb  the  oxygen 
of  the  air  and  leave  the  nitrogen.  An  alloy 
of  65%  of  lead  with  35%  of  magnesium 
boiled  in  water  evolves  hydrogen,  the  mag- 
nesium alone  oxydizing.  This  gives  a  way 
of  making  hydrogen  gas  in  conditions  when 
other  methods  requiring  chemicals  or  ex- 
tensive apparatus  might  not  be  applicable. 
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tl.OOevTtre 


■  ysa  latssj  as  tUs  M 


GOOD^SX 

SERVICE  STATION 
(At  laassJse  aad  Fir  DdUmtf 

LET  US  QUOTE  YOU 
ob  any  tin  mad*.  Ws  stock  :— 
,  I  GOODYEAR 
MWayi  PENNSYLVANIA 
the  GOODRICH 
BEST  GLOBE 

at 
the 

RIGHT 


price. 


McCLAREN 
HORSE  SHOE  RACINE 
NORWALK-CORD 
MARTIN-CORD 
KELLY-SPRINGFIELD 

(At  New  York) 

UNITED  STATES,  etc. 


Staph—  AT  COST  to  tire  pttrons. 
IT  WILL  PAY  YOU  to  trad*  with:— 

JAMAICA  TIRE  *  RUBBER  CO,  INC. 

IK  W«t  4Mk  Street  Now  Vee* 

Hillside  u<  Flushlaf  Annuo  Jawaiea.  N.  Y. 

IMS  Ceetrel  Assess  l*sr  Rse4uway,  N.  V. 

4*  Cot  Male  Stress  P stakes  ae,  N.  V. 

"Largest,  because  we  serve  best  . 


I)  AIJC  °*'  the  most  sttructlve 
KMYa    warnlne  algn  made. 

t  Saw  Tour  dsn Is tncomploU 
wltlxrat  It  Printed  In  bright  red  on 
white  attff  cardboard.  T14"  *  U»".  He- 
dnead  to  lOe  aaeh,  in  cola  only.  Band 
(tamp  for  poataga-  Donl  buy  plain  printad 
algna.  Satisfaction  gnarantaad  or  money 
back.    Bant  unbent. 

BECK  NOVELTY  HOUSE 
DstrL  D.  I2M  CarreU  Stnat  Breoklye,  N.  Y. 


Your  Prospective  ( 

•re  lilted  In  oar  Catalog  ol  99%  r.u«r«ntced 
Mailios;  Lilts.  It  >lio  contsins  vital  sur- 
testions  how  tosdrettiie  and  tell  profitabir 
By  null.  Counts  and  price*  riven  on  9000 
different  national  Liata.  coverlnf  all  claaaea; 
tor  instance.  Fanners,  Noodle  Mfrs.,  Hard- 

Bware  Dlrs.,  Zinc  Mines,  etc.   Tata  valus- 
I    Ma  rtftr.no  ioot  frit.    Write  for  It. 
1  Send  Them  Sales  Letters 

■  Toe  can  produce  ssles  or  Inquiries  with  t 
B    persons!  letters.    Many  concerns  all  ofcr 
y    V.  S.  are  profitabir  using  Sales  Letters 
k    we  write.   Send  for  fr"  instructive 
^     booklet,  "r«/»  a/ Solas  L„u„. 


Ross-Gould 

Pwlatting 

•L.IS't'S     St.  Louis 


A  USEFUL  BOOK 

FOE  THE  AMATEUR  ELECTRICIAN 

Electric  Bella 

Bjr  M.  B.  Sluts*.  A  complete  treatise 
for  the  practical  worker  in  installing  oper- 
ating and  testing  bell  circuits,  burglar 
alarms,  thermostats  and  other  apparatus 
used  with  electric  bells.  Both  the  dectni- 
ctan  and  the  experimenter  will  find  in  this 
book  new  material  which  is  essential  in 
their  work.     134  pages.    Folly  illustrated. 


W.  Henley  Publishing  Co. 
Dept.  EE,  2  West  45th  Street,  New  York 


See  Our  Special  Subscription 
Offer  on  Page  198  Valuable 
Books  Given  Away  Free 


Save  65  %  ,T§  hoc 

foooMileGtd  III  CS 

PUNCTURE  PROOF  TUBE  FREE 


The  genuine  satisfaction  Durable  Tires 
have  given  ear  owners  year  after  year 
ia  responsible  for  this  year 'a  enormoua 
demand.  Durable  Tires  are  reconstruct- 
ed tires.reinforced  with  fourextra  layers 
of  stoutest  fabric.  Every  tire  is  entirely 
wrapped  and  protected. ,  We  include 
FKLE  with  each  tire  1  puncture  proof 
inner  tube  which  we  guarantee  against 
punctures  for  one  year.  Written  guar* 
•ntea  ancloaedwith  every  lire. 

Prlcaa  include  Tire  and  Free  Tub* 

80  x  8  $7.86 

80x3',   8.15 

82x3!^  

S.S.only..  9.05 

31  z  4  10.80 

32x4  10.SS 

Six  4   11.10 

14  x  4  11.46 


S2X4W. 

S8x4tt  12.45 

S4x4H  11.10 

35X41,   was 

Mx4K  13.85 

86  x  5  14.85 

86  x  5  14.96 


RELINER  FREE  WITH  EVERY  TIRE 

State  whether  ■t™'fh'  tL^SfiS.  «*** 

full  >nognt  I.  mdI  with  order. 

DURABLE  TIRE  ft  RUBBER^COMPANY 


pnrP  Puncture 

rR  be  proof  tube 

6000  Mile  Guarantee 


represent  the 
highest  stand- 
ard in  reconstructed  tires.  Their 

reinforcement  of  4  extra  layer*  of 


fabric  reduces  greatly  blowout  and 
puncture  possibilities.  Over  200,000  in 
use.  To  further  increase  mileage,  we 
include  with  every  tire  ordered  A 
PUNCTURE  PROOF  TUBE  FREE 
that  under  ordinary  condition  ".will  last 
ten  to  20.000  mile*.  Our  6,000-mile  tire 
guarantee  certificate  with  every  tiro. 
Prices  Include  Tire  ^ndTub© 


J\t  \,Mj     30x3   17  40 

\\£\        /     32x4   10.70 

VS*     /     83x4   11.15 

N*»*^  Rellner  Free  WHh  Every  Tire 

State  whether  you  want  atraight  aide  or  clincher. 

Elain  or  non-skid.  Send  S2  deposi'  for  each  tire  ordered, 
alanoa  C  O.D.,  subject  to  examination,  or  6  percent 
discount  if  full  amount  is  Bent  with  order. 

UNION  RUBBER  COMPANY 
23t,  Racine  A**.  *  15th  St.,  Chicago 


82X4H  112.00 

83x4  ^   12.50 

84x4  H   18.15 

86x4  ri   18  40 

86x4  \\   18.f5 

86x5    14.85 

87x6    14.96 


SAVE  MONEY! 

A  High  Grade 
INNER  TUBE  FREE 
6000  MILES  Guarantee 


by  our  new  special  process  an 
guaranteed  to  site  good  service  be- 
cause the  best  materials  an  used  In 
their  construction.  Our  Urea  an 
guaranteed  tor  i.0«0  miles  and  ws 
give  a  FIRST  quality  Inner  tuba 
free  with  every  tin  ordered  from 
us.  Our  tires  are  reinforced  with 
extra  piles  of  f socio  making  them 
strong  so  they  resist  punctures  sad 
blowouts. 

EKLINEB  IB  FURNISHED  WITH  BACH  CASING 

AT  NO  EXTRA  COST. 

THESE   PRICES  INCLUDE  CASINO..  RELINER 

AND  TUBE. 

sears        t7.lt  93x4       111.60  StxAV,  118.15 
.     .....  a   jg^g  nM 

1I«7S   ttxt  14.-" 


szxsW 


».»  34X4 

s.oo  sSiyi 


IV4 

IU4  10.11  33x4(5  ISL2S  37x5  14.50 
13X4  I0.45  S4x4y.  12.00 
State  with  your  order  whether  a  straight  aids  or 
clincher,  plam  or  noo-ekld  tread.  Send  a  deposit 
of  $2  for  each  casing  ordered.  Balance  C.  O.  D. 
subject  to  examination.  T*  discount  tf  full  amount 
la  sect  with  order.    References  furnished  If  desired. 

UNITED  ECONOMY  TIRE  CO. 
205  Wsst  48th  8 to-set  New  York  City 


UmakeM 


Club 


You  sand  IS  for 

lnstruetlons,  djo- 
■ifTu.  Blutrprlnta  tneo  yen 
Make  UmakeM  Money  nuuiuig 
UmakeM  Ooeamuiutv  Shop*  or 
farm  your  own  UmakeM  Clue  with  the  W  outfit.  Too 
mm  make  Blerlot,  Orixtia*,  Bpad  and  other  Flying  Planet : 
aijo  real  Work  Benchee.  Be  wine  Stands,  Statloaary  Racfca, 
lukitt,  Beak  Trough*,  Ark*,  Oreu,  WagoB*.  War  Tank*. 
Action  Toy*,  Dog*.  Bird*.  Bquirrela.  Elephanta,  BabMta, 
OoaU.  Toad*.  Qiraffea.  Ostriches,  Number*.  Letter*,  19 
Jointed  Animals.  Doll  Furniture  and  Doll  Houawa.  Prtn- 
■  «  Alt  *  ' 


WANTED 


Want  ads  for  thousands  of  trained  Auto- 
mobile Repairmen  are  appearing  in  all  the 
papers  all  over  the  Country.  New  Garages 
and  Shops  are  badly  needed  everywhere. 
If  you  are  earning  less  than  $30  a  week— 
YOU  SHOULD  LEARN  THIS  TRADE. 

You  Can  Earn 
$150  to  $400 a  Month 

Come  to  this  school  and  learn.  We  teach 
by  actual  practice  on  all  lands  of  cars. 
A  few  weeks  time  learning  will  fit  you  for 
a  position  in  a  garage,  service  station,  or 
you  can  start  in  business  for  yourself. 
(No  colored  enrollments  solicited.) 
WRITE  FOR  FURTHER  PARTICULARS 

DO  IT  TODAY  SEND  IN  COUPON 

BUFFALO  AUTO  SCHOOL,    No.  E.E.I. 
463-471  Connecticut  St.,  Buffalo,  N.  Y. 
Please  send  me  full  particulars  of  your  complete 
Automobile  Course. 


Name...   Age. 

Street  or  R.  F.  D  


City. 


State. 


Don't  let  them  sell  you  any  other  kind. 
The  Auto-Wheel  iB  the  genuine  Coaster 
wagon  —  and  it's  the  only  Coaster  that 
will  admit  you  to  our  Auto-Wheel  Club. 

With  the  Auto -Wheel  you  can  Join 
our  club  and  take  in  all  our  good  times. 
You  know  it's  a  big,  speedy  coaster — so 
strong  that  it  will  carry  a  1,000  pound 
load  with  ease^ — so  fast  that  it  will  beat 
any  other  wagon  made. 

Prize  Contests 

Our  new  MAGAZINE  for  boys 
tells  of  the  prize  contents  we  ore 
holding  periodically.  We'll  tend  you 
a  copy  of  the  magazine  if  you  will 
Bend  us  the  names  of  three  coaster 
dealers,  mentioning  which  one 
handles  the  wagon  with 

"raTfutO-VheeA" 

on  the  sides.  We'll  also  aend  you  a 
booklet  telling  you  all  about  our 
Auto-Wheel  Club,  which  you  can 


The  Buffalo  Sled  Co., 

159  Schenck  Street. 
N.  TON  A  WANDA,  N.  Y. 

In  Canada:   Preston.  Ont. 


You  Can  Save  $50.00 


By  recovering  your  old  euto 
top  frmmti  yoursvtslf.  We 
awe  these  recovers  to  fit 


$8.93"°  4 


treta 


can  drive  a  car  can  pat  It  OB.    We  farnlah  la- 

  ■traction..  Roof  end  quarter*  eewed  togetha*r 

wrta  rsxer  curtain,  laaunera  wain  and  tack  a.  All  complete).  Give 
oa  Use  Dine,  year  sad  niodel  nnaaber  of  your  car  and  w*  will  eei 
you  oar  cattUotrue  with  Beunplee  and  quote  you  exact  price. 

LIBERTY  TOP  &  TIRE  CO..  Daft.  E8.  ClDfllaaatt,  0 
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Useful  Books  on 
Mechanical  Subjects 

Electro-Depot ition  of  Metals 

By  George  Langbein 
and 

William  T.  Brannt 
The  new  eighth  edition  of  thU  volume,  which 
ku  been  completely  revised,  considerably  en- 
larged and  entirely  reset.  Is  now  ready.  It  la  a 
complete  and  comprehensive  treatise,  written 
from  a  scientific  aa  well  aa  practical  standpoint 
and  especially  Intended  for  the  practical  work- 
man, wherein  he  can  find  advice  and  informa- 
tion regarding  the  objects  to  be  plated  while  In 
the  bath  as  well  as  before  and  after  electro- 
plating. This  volume  is  the  foremost  book  on  the 
subject  In  the  English  language  and  covers 
electro-plating  and  gaivanoplastlc  operations,  the 
deposition  of  metals  by  the  contact  and  Immer- 
sion processes,  the  coloring  of  metals,  lacquering, 
and  the  methods  of  grinding  and  polishing  as 
well  as  descriptions  of  the  voltaic  cells,  dynamo- 
electric  machines,  thermopiles,  and  of  the  mate- 
rials and  processes  used  in  every  department  of 
the  art.  Particular  attention  has  been  paid  to  all 
important  innovations,  and  it  has  been  en- 
deavored to  Include  all  of  the  latest  practical 
methods  of  plating,  as  well  as  the  most  recent 
machinery  and  apparatus.  It  is  a  ready  book  of 
reference  and  a  practical  guide  to  the  workshop. 
Octavo,  87S  Pages,   188  Illustrations. 

Price  $7.50 

Complete  Practical  Machinist 
By  Joshua  Rom 
One  of  the  best-known  books  on  machine  shop 
work,  now  in  its  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  gives  full  practical  instructions 
on  the  use  of  aU  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
vise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  raaklng  and  use 
of  tools,  tool  grinding,  marking  outwork,  machine 
tools,  etc.  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  Is  complete  without  this 
volume. 

847  Pages.    432  Illustrations 

Price  $3.00 


Metal  Worker's  Handy-Book  of 
Receipts  and  Processes 

By  William  T.  Brannt 
This  volume  is  a  valuable  work  of  reference 
and  Instruction  for  all  engaged  In  the  working 
of  metals.  It  Is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
■ranting  and  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  erasing,  cop- 
pering, galvanizing,  gliding,  nickeling,  slivering, 
tinning,  etc. ;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes;  solders  and  soldering;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc. 

882  Pages.    82  Illustrations 

Price  $3.00 
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MAGAZINE  OILING  FOR  SPRING 
SHACKLES 

THE  method  of  spring-bolt  lubrica- 
tion, as  applied  to  the  1^-ton 
Service  truck  model,  is  illustrated  in 
accompanying  cuts.  A  reservoir  is  cast 
into  the  spring  shackle  or  bracket  as  a 
container  for  the  lubricant  and  holds  oil 
sufficient  for  a  month  of  ordinary  usage. 
Oil  finds  its  way  from  the  reservoir  to 
the  spring  bolts  through  a  system  of 
holes  drilled  in  the  spring  shackles  and 
bolts.  These  holes  are  sufficiently  large 
to  avoid  the  possibility  of  clogging  and 
are  filled  with  felt  packing  to  resist 
and  regulate  the  flow  of  oil. 

The  spring  bolts  use  oil  only  when 
the  truck  is  in  motion.  To  prevent  sur- 
plus oil  being  delivered  to  the  bolts 
when  the  truck  is  idle,  the  oil  holes  do 
not  open  directly  into  the  lubricant  in 


and  braking  torque  reaction  in  trucks 
using  the  Hotchkiss  drive,  they  are 
made  cup-shape  at  the  center  bolt  in 
this  truck,  as  illustrated,  so  that  when 
the  spring  is  assembled  all  the  leaves 
are  fitted  into  one  another,  making  it 
impossible  for  one  leaf  to  slip  over  the 
other.  A  plate  on  the  top  leaf  is  dove- 
tailed into  the  spring  and  held  in  per- 
fect alignment  with  the  spring  seat  on 
the  axle  by  the  spring  clip  pad,  which 
in  turn  is  tied  to  the  spring  seat  by 
risers  straddling  the  spring  at  each  side 
and  registering  in  slots  provided  in  the 
clip  pads. 


For  portable  or  small  size  storage  bat- 
teries, such  as  used  on  automobiles,  a  charg- 
ing rate  of  one  ampere  per  kilogram  of  lead 
in  the  plates  is  recommended.  Too  much 
surcharging  is  not  approved.  A  quarter  of 
an  hour  or  twenty  minutes  gassing  is  given 


Oil  Filler  Capt 


Felt  Filter- 
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Two  new  ideas  for  increasing  life  of  motor  truck  mechanism.  Magatine  oiling  at 
top  insures  constant  lubrication  of  chassis  parts.  A  secure  method  of  spring  re- 
tention shown  below  the  oiling  scheme 


the  reservoir,  but  come  out  at  a  point 
above  the  oil  level.  The  holes,  there- 
fore, depend  upon  their  supply  from  the 
splashing  of  the  lubricant  while  the 
truck  is  in  motion.  The  oil  feed  is  also 
restricted  by  the  felt  packing  to  a  flow 
just  sufficient  for  the  needs  of  the 
spring  bolts.  The  reservoirs  are  filled 
through  openings  covered  by  caps  that 
are  held  securely  to  their  seats  by 
springs.  The  reservoirs  can  be  conve- 
niently filled  at  the  same  time  the  en- 
gine crankcase  is  being  given  atten- 
tion. 

To  prevent  misalignment  of  the 
spring  leaves  which  take  the  driving 


as  a  proper  limit.  A  discharge  rate  of  one 
and  a  half  amperes  per  kilogram  is  prescribed 
as  a  maiirrmm.  The  voltage  should  not 
go  below  one  and  eight-tenths  volts  to  the 
cell.  Desulphation  may,  if  the  sulphating 
is  not  too  bad,  be  effected  by  filling  the 
battery  with  weak  sulphuric  acid  (3* 
Beaume),  after  removing  the  regular  fluid, 
and  charging  it  at  half  the  regular  rate. 
When  bubbles  appear  the  charging  is  stopped 
and  the  battery  is  allowed  to  stand  an  hour. 
Then  it  is  again  charged  until  bubbles  apl 
pear.  It  may  be  regarded  as  desulphated 
when,  on  starting  to  charge,  bubbles  are  im- 
mediately given  off.  When  this  point  is 
reached  the  weak  add  is  removed  and  re- 
placed with  24°  to  26"  Beaume  add.  If 
the  battery  is  to  be  stored,  it  should  be 
charged,  emptied  and  filled  with  distilled 
water  and  stored  in  a  dry  place. 
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FURNITURE  FOR  EXPORT  TO 
TROPICS 

FURNITURE,  as  well  as  other  wood 
products  used  in  the  tropics,  is  sub- 
jected to  the  attack  of  insects  known  as 
termites.  This  attack  is  excessive  in 
South  America  in  the  coastal  regions 
north  of  Rio  de  Janeiro,  and  is  so  cer- 
tain and  so  severe  that,  in  the  opinion 
of  the  Forest  Products  Laboratory,  it 
is  useless  even  to  think  of  exporting 
wooden  furniture  to  those  regions  unless 
the  wood  used  is  naturally  resistant  to 
termites  or  is  treated  with  a  poison 
which  will  prevent  the  attack  of  these 
insects.  There  are  a  number  of  species 
growing  in  Brazil  and  other  tropical 
regions  which  are  naturally  immune  to 
termite  attack  and  which  are  used  in 
those  countries  almost  exclusively  for 
the  manufacture  of  furniture.  None  of 
the  cabinet  woods  which  grow  in  this 
country,  however,  possess  such  immu- 
nity. 

Of  course,  in  order  to  compete  with 
the  furniture  now  used  in  these  regions, 
the  United  States  product  must  be 
equally  durable.  One  way  of  making  it 
so  would  be  to  import  cabinet  wood 
from  the  region  in  question,  make  it  up 
into  furniture  here  and  return  it  A 
similar  practice  appears  to  have  been 
very  successful  among  European  fur- 
niture manufacturers  before  the  war, 
when  much  of  the  furniture  sold  in 
Brazil  is  said  to  have  been  manufac- 
tured in  Europe  from  Brazilian  woods. 
Another  possibility  that  may  be  con- 
sidered is  the  use  of  some  of  the  cheaper 
domestic  furniture  woods  for  backs  and 
cores,  after  thorough  impregnation  with 
a  poison  such  as  mercuric  chloride,  and 
the  use  of  Brazilian  termite-proof  woods 
in  the  form  of  veneer  for  facing. 


SIX-WHEELED  TRUCK 

CLAIM  is  made  that  actual  demon- 
stration and  close  tabulation  of 
results  appear  to  indicate  clearly  that 
the  "six-wheel"  or  tandem  rear  axle 
construction  with  pneumatic  tires  on  all 
wheels  has  steadier  riding  qualities, 
better  traction,  is  less  wearing  of  road 
surfaces,  has  lighter  axles,  smaller  and 
lower  cost  tires  and  greater  braking 
capacity,  and  the  vehicle  has  greater 
operating  radius. 

This  form  of  truck  has  six  wheels, 
four  of  which  are  grouped  under  the 
rear  end  of  a  chassis  in  much  the  same 
form  of  assembly  as  the  truck  of  the 
steam  railroad  coach.  The  develop- 
ment of  this  machine  was  due  to  the 
strong  conviction  of  P.  W.  Litchfield, 
factory  manager  for  the  Goodyear 
Company,  which  was  expressed  at  a  re- 
cent joint  meeting  of  the  members  of 
the  Detroit  and  Cleveland  sections  of 
S.  A.  E.  held  at  Akron,  that  the 
tonnage  truck  would  be  some 
(Continued  on  page  284) 
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Discover 
Your  Talents 

What  Are  You  Best  Fitted  For? 

Pergonal,  HenUl  and  Vocational  analysis, 
by  Dr.  8.  S.  George,  M.A.,  Ph.D.,  former 
U.  S.  Army  expert.  Will  help  you  know 
your  mind  and  what  you  are  best  fitted  for. 
Complete  oourae  of  testa  and  analysis,  with 
1.500  rocatlons  classified,  will  be  mailed  to  you 
on  appro»al.  Send  »3.00  for  the  course  post- 
psld.  If  11  Is  not  satisfactory  return  It  In  fire 
days  and  we  will  refund  your  money 
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CLEART0NE  PHONOGRAPHS 
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No.  I  Includes  10 
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thlng  to  make  a  930  Toy  Cir- 
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19  Wild  and  Domeeilo  Animals,  kicking  and  lumping 
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ing profession.  Three 
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Camtrat  and  Materials  furnished  fret 
Practical  imtructloo;  modern  equipment.    Du  or  erenlnf 
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Battery  Charging 

Pays  Big  Profits 


$150  TO  $300  PROFIT  EVERY 

Do  You  Want  It? 

Now  Is  the  time  to  start  your  own  permanent,  profit- 
able battery  charging  business.  Others  are  making 
big  profits  from  HB  Bsttery  Charging  every  month. 
YOU  can  too.  The  demand  for  reliable,  high-grade 
battery  charging  was  nerer  better.  Stsrt  NOW,  with 
HH  Equipment 

MAKE  HB  BATTERY  CHARGING  YOUR  BIGGEST 
MONEY. MAKER 

It  costs  only  10c  to  15c  each  to  charge  batteries — 
customer  psys  75o  to  $1.50.  Figure  your  profits.  All 
HB  Chargers  sre  sturdy,  dependable  snd  absolutely 
reliable.  Built  of  practically  wearproof  materials 
No  burnouts,  no  expensive  renewsls  or  repslrs.  No 
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SMALL  CASH  PAYMENT — BALANCE  ON  EASY 
MONTHLY  TERMS 


SOLD  ON  TRIAL  UNDER  HB  ABSOLUTE 
MONEY-BACK  GUARANTEE 

You  run  no  risks.  If  not  satisfied  after  using  any 
BB  Equipment  10  days,  you  may  return  It  and 
receive  all  you  pay  us.  The  HB  Monthly  Payment 
Plan  Is  an  additional  guarantee. 
Check  the  Charger  You  Need.  Then  Mall  This  Ad. 
Tear  out  this  ad  and  mall  TODAY  for  full  Informa- 
tion. Be  the  first  In  your  town  to  hare  a  moiey-mak- 
lng  HB  Charger.  Don't  delay.  Act  now.  Write  today. 
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SIX-WHEELED  TRUCK 

{Continued  from  page  283) 

form  having  more  than  four  wheels. 
This  is  an  evolution  that  may  be  com- 
parable to  the  railroad  car  construc- 
tion practise  of  grouping  pairs  of  axles 
in  frames  known  as  trucks  and  mount- 
ing one  of  these  trucks  at  each  end  of 
a  car.  There  was  no  endeavor  made 
to  perfect  such  a  truck  design,  but  care- 
ful study  was  made  of  the  practicality 
of  pneumatic  tires  for  vehicles  built  to 
haul  heavy  freights. 

Special  interest  attaches  to  tire 
weight  and  cost,  which  are  probably  the 
factors  that  most  deeply  concern  truck 
owners,  and  instead  of  using  48  by 
12-inch  pneumatic  shoes,  weighing 
about  398  pounds  each,  that  are  de- 
signed for  five-ton  trucks,  with  the 
tandem  axle  construction  four  40  by 
eight-inch  pneumatic  tires,  each  weigh- 
ing 119  pounds,  are  used.  The  four 
tires  weigh  476  pounds  against  796 
pounds  for  the  "giants,"  and  as  they 
are  each  279  pounds  lighter  they  can 
be  handled  far  more  easily,  a  matter  of 
no  small  importance  when  changes  are 
necessary,  especially  if  the  work  must 
be  done  outside  of  a  garage  or  service 
station.  Not  only  this,  the  set  of  four 
tires  will  cost  approximately  a  third 
less  than  the  two  larger  tires.  And  as 
the  same  tire  is  used  on  all  wheels  the 
number  of  spares  is  reduced  to  that 
which  will  insure  continuous  service. 
This  form  of  truck  is  still  in  the  de- 
velopment stage,  but  offers  interesting 
possibilities  for  future  improvement 
providing  it  proves  out  in  extended 
service. 


ELECTRIC  REDUCTION  FUR- 
NACES 

ELECTRIC  furnaces  used  for  heat- 
ing and  fusion  of  metals  are  eco- 
nomical more  especially  in  those  cases 
where  what  the  French  call  white  coal 
or  water  power  is  available.  White  coal 
is  properly,  or  in  the  strict  metaphori- 
cal sense,  the  streams  from  snow-clad 
mountains  and  from  glaciers,  or  rather 
the  source  of  such  streams,  the  ice  and 
snow  on  the  mountains.  When  ore  is 
reduced  in  a  reduction  furnace,  such  as 
a  blast  furnace,  the  coal  performs  two 
functions;  it  supplies  the  requisite  heat 
and  also  is  the  reducing  agent  which 
takes  up  the  oxygen  of  the  ore  so  as  to 
produce  metal  therefrom.  But  in  the 
electric  reduction  furnace  a  new  factor 
appears;  the  heat  for  fusion  and  for 
inducing  the  chemical  reaction  of  re- 
duction is  produced  by  the  electric  cur- 
rent actuated  by  the  requisite  voltage. 
No  coal  would  be  required  except  for 
the  fact  that  there  is  combined  oxygen 
in  the  ore  to  be  got  rid  of.  Therefore  a 
certain  amount  of  coal  is  charged  into 


the  electric  reduction  furnace  simply  to 
supply  the  reducing  agent.  In  an  electric 
melting  furnace  no  fuel  is  needed,  the 
electric  energy  does  eveiything,  for  it  is 
simple  heating  which  is  required.  But 
if  ore,  such  as  iron  ore,  is  to  be  reduced 
in  an  electric  furnace,  carbon  in  the 
form  of  coal  or  preferably  of  charcoal 
is  to  be  added,  otherwise  there  will  be 
no  reduction  of  the  oxide.  There  is  a 
distinction  to  be  drawn  in  the  two 
classes  of  electric  furnace.  In  the 
melting  furnace  is  it  possible  to  melt 
the  metal  without  any  foreign  substance 
coming  in  contact  with  it;  this  is  done 
in  the  induction  type;  an  alternating 
current  induces  a  current  through  the 
metal  so  as  to  bring  it  to  any  required 
temperature.  In  the  case  of  the  reduc- 
tion furnace  a  reducing  agent  is  neces- 
sary; this  is  always  coal  or  charcoal,  so 
that  in  the  reduction  of  metals  there  is 
always  some  liability  of  contamination 
from  the  impurities  of  the  coal  or  char- 
coal, although  the  latter  is  practically 
perfectly  pure  and  will  not  contaminate 
the  metal  perceptibly.  The  induction  fur- 
nace is  not  in  extensive  use.  Its  shape, 
as  regards  the  hearth  or  crucible,  is  in- 
convenient. Arc  furnaces  are  the  usual 
type  in  the  metal  industries,  and  in 
them  the  electrodes  may  be  the  source 
of  introduction  of  impurities. 

It  is  the  practice  to  distinguish  be- 
tween arc  and  conduction  or  incandes- 
cent furnaces.  But  the  fact  is  sometimes 
overlooked  that  what  is  presumably  an 
arc  furnace  may  have  the  current  of  the 
arc  conducted  a  part  of  the  distance  be- 
tween the  electrodes  by  the  charge.  In 
this  case,  and  it  is  a  usual  one,  the  fur- 
nace may  be  looked  upon  as  a  combined 
arc  and  incandescent  furnace.  Espe- 
cially is  this  the  case  where  one  set  of 
electrodes  enter  the  furnace  through 
the  bottom,  so  that  the  arc  really  has 
the  upper  layer  of  the  charge  as  one 
electrode,  and  the  current  all  goes 
through  the  body  of  the  charge,  heating 
it  by  direct  incandescence,  to  which, 
however,  is  superadded  the  heat  of  the 
arc.  It  is  fair  to  consider  the  arc  the 
principal  source  of  heat,  although  the 
fact,  that  the  charge  is  eventually  so 
hot,  acts  to  increase  its  resistance  and 
give  it  greater  incandescing  power. 


A  recent  report  on  iron  ore  electric 
smelting  in  British  Columbia  has  been 
issued:  To  produce  a  long  ton  of  pig 
iron  from  one-third  to  one-half  a  horse- 
power year  is  required,  so  that  a  fur- 
nace producing  fifty  tons  a  day  would 
require  8,000  to  9,000  electric  horse- 
power. It  was  figured  that  by  getting 
the  cost  of  electric  power  down  to  ten 
dollars  per  horsepower  year,  electric 
smelting  would  be  profitable.  An  item 
of  expense  cited  is  tie  electrodes,  which 
alone,  according  to  Swedish  experience, 
cost  about  fifty  cents  a  ton  of  pig  iron 
produced. 
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Window  Glass  Manufacture 


IT  is  remarkable  how  little  the  ave- 
rage person  knows  about  the  manu- 
facture of  common  things  in  everyday 
use,  and  the  value  of  these  objects  is 
only  realized  when  we  are  deprived  of 
their  use  for  any  reason.  The  value  of 
window  glass  is  known  to  us  all,  and 
it  is  a  recognized  necessity  of  our  mod- 
ern life,  but  how  few  of  us  have  any 
conception  of  the  processes  involved  in 
its  manufacture.  It  is  not  generally 
known  that  the  formation  of  the  thin 
sheets  of  glass  called  for  by  the  glazier 
follows  the  rather  roundabout  formula 
of  blowing  the  glass  into  cylinders,  to 
be  later  slit  and  flattened  out  into  sheets, 
but  this  is  the  fact  The  process  out- 
lined has  been  described  in  the  Scien- 
tific American,  and  should  be  of  interest 
to  many  of  our  readers  who  like  to 
know  how  things  are  made. 

Lumps  of  the  raw  glass  are  attached 
m  furnaces  to  the  ends  of  long  tubes, 
and  then  heated  to  a  sufficient  tempera- 
ture to  permit  of  blowing.   The  entire 
blowing  cannot  be  performed  in  a  single 
operation,  both  because  it  is  still  done 
by  human  wind-power,  of  which  no 
man  has  enough  to  blow  a  complete 
cylinder  of  the  necessary  size,  and 
because  the  glass  will  not  hold  the 
blowing  temperature  long  enough.  In 
practice  this  tendency  of  the  glass  to 
o»l  is  actually  accelerated,  in  the 
first  stage  of  the  operation,  by  water 
sprays.    In  this  stage  the  lump  of 
glass  adhering  to  the  end  of  the  tube 
is  blown  into  a  more  or  less  indefinite 
shape,  of  which  little  more  can  be  said 
than  that  it  is  roughly  globular  and 
quite  small,   It  then  goes  back  to  the 
furnace  for  re-heating,  and  after  the 
next  bout  with  a  blower  it  has  become 
considerably  enlarged,  and  assumed  the 
general  shape  of  a  pear.   The  blower 
during  the  formation  of  this  big  bubble 
is  relieved  of  the  necessity  for  support- 
ing the  entire  weight  of  glass  and  tube; 
a  wooden  form  of  the  appropriate  hol- 
low shape  is  provided  for  him  to  rotate 
the  glass  in.  The  third  stage  of  blowing 
brings  the  glass  into  the  form  of  a  long 
cylinder  of  very  even  section;  so  long, 
in  fact,  that  pits  have  to  be  provided 
for  the  accommodation  of  the  glass. 
The  blower  stands  on  the  edge  of  these 
depressions,  and  holds  the  long  narrow 
>ubble  down  in  them  while  he  works 
at  it. 

The  ends  of  the  cylinder  thus  formed, 
of  course,  are  closed;  the  blower  and  his 
assistant  carry  the  cylinder  down  a  slop- 
ing platform  and  place  it  in  position 
on  a  bench,  where  it  is  held  by  wooden 
/edges.  The  two  ends  are  removed, 
and  then  a  rim  of  molten  glass  is 
-meared  around  the  line  of  cleavage  at 


each  end  to  prevent  splitting.  This  is 
easily  effected  by  taking  a  lump  of  semi- 
molten  glass  on  the  end  of  a  small  rod 
and  using  the  latter  as  a  brush,  drawing 
it  about  the  circumference  of  the  cylin- 
der-end. 

With  both  ends  thus  opened  and 
made  secure  against  damage,  the  cylin- 
ders are  placed,  usually  three  in  a  row, 
on  a  bench.  Here  they  are  cut  longi- 
tudinally by  a  diamond  cutter,  a  single 
slit  being  made  in  each  cylinder  from 
end  to  end — not  two  slits.  The  slit  is 
held  open  by  the  insertion  of  one  or  two 
small  wedges  and  the  glass  now  is 
ready  to  go  to  the  heating  oven  for  flat- 
tening. 

It  is  conveyed  into  this  oven  me- 
chanically, and  deposited  on  an  iron 
table  with  a  stone  top,  which  is  moved 
back  and  forth  inside  the  oven  by  means 
of  a  long  rod,  protruding  through  a  hole 
in  the  oven  wall.  The  "ironer"  stands 
at  the  door  of  the  oven,  and  after  push- 
ing the  glass  off  the  loading  frame  and 
on  to  the  table,  he  works  at  it  with  a 
tool  consisting  of  a  long  handle  with  a 
block  of  water-soaked  wood  at  the  busi- 
ness end.  The  assistant  at  the  table- 
controlling  rod  moves  the  table  back 
and  forth  at  the  ironer's  command  until 
the  glass  has  been  successfully  reduced 
to  a  flat  sheet. 


SEAPLANES  RESIST  WEATHER 

AN  indication  of  the  worthiness  of 
seaplanes — and,  likewise,  a  dem- 
onstration of  the  practicality  of  such 
machines  for  commercial  use — may  be 
obtained  from  the  experience  of  the 
naval  air  detachment  of  the  Atlantic 
fleet  in  the  winter  maneuvers  at  the 
southern  base.  The  detachment  re- 
turned to  northern  waters  with  the  fleet 
in  April,  the  six  F-S-L  seaplanes,  the 
main  battle  machines  of  the  detach- 
ment, having  been  in  continuous  service 
for  six  months.  Although  showing 
hard  service,  the  planes  were  still  in 
good  condition.  The  machines  left  the 
Naval  Aircraft  Factory  in  October, 
1919,  and,  until  their  return  to  the 
North,  had  not  had  hangar  or  flying 
station  service.  They  were  cared  for 
on  the  water  or  on  the  beach  and  were 
exposed  to  "sun  and  rain  in  a  tropical 
climate  without  protection  part  of  the 
time  during  the  rainy  season.  But  de- 
spite this,  no  hull  failures  were  ex- 
perienced and  wings  were  rebuilt  and 
recovered  without  removal.  Despite  the 
fact  that  the  hulls  were  barnacle  cov- 
ered and  the  soakage  in  hulls  and  wings 
totaled  about  1,000  lb.  per  unit,  the 
performance  and  air-worthiness  were 
excellent. 
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HEAT  REGULATOR  FOR  HOT- 
WATER  HEATING  FURNACES 

THE  simple  regulator  shown  in  the 
cut  is  given  in  a  French  contempo- 
rary as  of  home  construction.  In  the 
cut  A  is  hot-water  heater  boiler  and 
C,  C  are  the  smoke-flue  and  chimney. 
The  cross-hatched  parts,  T,  T,  indicate 
the  hot-water  conduits.  The  vessel,  V, 
surrounded  by  the  hot  water,  has  within 
it  a  second  vessel  of  a  little  less  diam- 
eter, Vlt  and  this  is  surmounted  by  a 


Beat  regulator  for  hot  water  heating 
furnaces 

still  smaller  vessel,  V„  in  communca- 
tion  with  it  by  the  pipe  as  shown.  F  is 
a  float  with  suspension  cord  passing 
over  and  wound  on  a  pulley  or  drum,  s, 
and  on  the  axle  of  this  drum  is  a  larger 
pulley,  S,  over  which  passes  a  cord  with 
a  counterpoise,  P,  at  one  end  while  its 
other  lead  actuates  the  chimney  damper, 
R,  and  the  ashpan  damper,  O.  The  ves- 
sels, Vi  and  V„  are  filled  with  water  to 
a  proper  level.  Changes  of  temperature 
affecting  the  level  of  the  water  in  these 
vessels,  as  it  expands  and  contracts, 
open  and  close  the  dampers.  This  regu- 
lates the  draft,  reducing  it  as  the  fur- 
nace gets  hotter  and  increasing  it  as  the 
heat  diminishes. 


POTATO  RHEOSTAT 

A DECIDED  oddity  in  the  way  of  a 
rheostat  is  a  potato.  By  thrusting 
two  bars  of  copper  or  iron  into  a  po- 
tato an  adjustable  resistance  is  at  hand. 
By  forcing  the  bars  into  the  tuber,  so 
as  to  bring  their  ends  nearer  together, 
the  resistance  of  the  simple  rheostat 
will  be  decreased  and  vice  versa.  Heavy 
wires  will  do  excellently  for  the  rods, 
and  the  wires  of  the  circuit  can  be 
twisted  around  their  exposed  ends.  A 
heavy  current  will  operate  to  dry  the 
potato,  it  might  even  go  so  far  as  to 
cook  it,  so  the  resistance  will  be  subject 
to  an  inevitable  increase.  It  is  quite 
possible  that  this  simple  suggestion 
might  be  of  value,  A  horticulturist 
could  undoubtedly  suggest  other  prod- 
ucts equally  available  for  electric  re- 
sistances. 


ELECTRIC  WATER  BOILERS 
Much  interest  is  being  taken  in 
Switzerland  in  the  line  of  electric  heat- 
ing on  the  large  scale.  Boilers  are 
heated  by  resistance  coils,  which,  in 
the  case  of  direct  current,  must  be  kept 
out  of  contact  with  the  water  of  the 
boiler  by  a  quartz  tube  or  otherwise, 
to  prevent  the  production  of  of  hydro- 
gen gas,  which  might  bring  about  an 
explosion.  If  alternating  current  is 
used,  the  liability  of  evolution  of  elec- 
trolytic gas  disappears.  So  far  no  ex- 
plosion has  been  chronicled  and  an  ef- 
ficiency of  90%  in  the  generation  of  the 
steam  has  been  obtained.  This,  of 
course,  says  nothing  about  die  efficiency 
at  the  generating  end  of  the  electric 
system,  but,  as  water  power  is  used  for 
this,  the  at  that  point  efficiency  is  not 
a  matter  of  great  concern.  In  one  sys- 
tem a  coil  of  pipe  filled  with  oil  is  sur- 
rounded by  the  water  of  the  boiler  and 
the  resistance  coils  are  immersed  in  the 
oil  in  the  lower  parts  of  the  tube.  It  is 
not  considered  safe  to  exceed  a  tempera- 
ture in  the  oil  of  320°  C.  (608°  F.). 
One  arrangement  is  cited  in  which  iron 
resistances  are  imbedded  in  a  concrete 
block,  their  heat  being  transferred  by 
means  of  oil  pipes  to  the  water  in  the 
boiler.  77%  efficiency  was  claimed  for 
this  arrangement  The  bakers  of 
Switzerland  are  said  to  represent  an 
annual  consumption  of  over  350,000 
tons  of  coal  per  annum  and  an  effort 
is  made  to  have  them  bake  by  elec- 
tric heat. 


Anti-rust  oil,  called  slushing  ofl,  is  used 
extensively  to  preserve  iron  and  steel  from 
rusting.  It  has  been  found  that  there  is  a 
difference  in  oils  as  regards  their  usefulness 
in  this  regard,  some  adhering  better  than 
others.  Some  leave  the  surface  in  spots  or 
areas.  It  is  suggested  that  a  test  for  ad- 
herence should  be  applied,  the  oil  being 
applied  to  polished  metal  plates  and  being 
kept  under  observation  for  several  days  at 
a  range  of  60°  to  95°  F.  to  see  if  it  adheres. 
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CLASSIFIED  ADVERTISING  COLUMNS 


Advertisement*  in  these  columns  7c  per  word,  average  7  words  to  the  line.  To 
advertisement  under  proper  classification  copy  should  reach  us  not  later  than  the  first  of 
the  month. 


Agents  Wanted 


MAKE  83S.M  NEXT  SATUROAV.  Bpaederator  for 
Ford*  selling  like  wildfire.  UMd  by  Ford  Idotor  omcUli. 
Make*  any  Ford  ran  Urn.  •  Packard-  8 too.  stilling  and 
bunking.  Pnt  on  onlok— Instant  satisfaction.  No  hole, 
to  bore.  Boll  tan  to  tw.lT.  a  day  easy.  Splendid  profit, 
and  exclusive  territory.  Wrlto  auick  for  information.  Ad- 
dress Perrln  Co..  1647  Hsywsrfl  Bldg..  Detroit.  Mich. 

Automobile  Accessories  

VULCANIZE  RUBBER  without  hot*  or  tools.  WhJrl- 
wlnd  Mllar  to  every  Auto  Owner.  Furthar  partlonlan 
free.  Muscatine  Agang.  Ejgj.  Musoattno,  fcwa. 
AUTO  PARTS.  Seva  10  to  50*  on  sears,  axle  shsfts. 
and  other  auto  parts.  We  can  furniah  part*  for  mora 
than  MO  different  models.  Write  us  tout  needs.  Money 
refunded  If  parts  are  not  satisfactory.  Auto  Tire  * 
Parte  Co..  Cape  Girardeau.  Mo.  


Aviation 


II  75.00   BUYS  motors,   propeller,   wing  fruaea.  tall 


BUILD  YOUR  OWN  AEROPLANE,  on  Installments, 
materials  cut  to  fit  or  In  the  rough.   J.  Angstea.  Cso- 

trslls.  Wash.  

C0NSULT1NS  AERONAUTICAL  AND  AUTOMOTIVE 
Engineers.  Inventions  aoabnad  and  devdopecl— ITjsdgns 
nrepared.  Teats.  Expert  advice.  Tan  liuflUiw  *  atari, 
City  College.  New  Tort.  

 Blueprints  

BUILD  YOUR  OWN  SPEE08TER  auto  body,  actual 
cost  110.00  with  my  plana.  lighter,  cheaper,  and  easier 
to oonatruot  than  tSk  Sand  11.00  for  blue  print 
rrutrncSooT  and  fun  deulla.  Marrs  Plans.  Dent  9. 
1811  Curtis  St,  Denrer.  Colorado.  

 Books  

BOOKS  DELIVERED  FREE.  Wrtte  today  far  Illua- 
tratad  Oulds  to  the  Latest  Bnks.  Waalaj  Mills  Co., 
Dept.  A,  000  Fifth  Avenue,  Mew  York.  K.  T.   


Dept.  A. 

NATURE  FACTS  married  and  en, 
know,  fun  explanation  concisely  - 
Seles,  S01  Ninth  Are..  New  Tort. 


isajed  people 


should 
Central 


IMPORTANT!  Phytotherapy  (Herbalism).  Herbs  and 
plants  and  their  Uses  In  Health  and  Disease  by  Dr. 


Plants  find  i         -  ,*-.->  ••  ■ •  — ~  .  . 

Benedict  Lust.  Illustrated.  Mo  postpaid.  Nature 
Cure.  11«  E.  41sl  Bt,  N.  T.  City.  

Business  Opportunities  

FREE  information  regarding  large  earnings,  Balami 
Canarlea  for  pastime.   Blrdland,  Lynnhaven,  Virginia. 
SUBSTANTIAL  Manufacturing  corporation  "BUcmD- 
able  men,  to.  establish  branch  and_  manage^  stf esmen. 


ISM  to  11.500  necessary.   Will  allow  «~  — — 

more  as  ezplalnedTAddrass,  Treaaurer,  410  N.  Howard 

Bt.  BslUmore.  Md.  

WILL  YOU  H ELP — financially — to  place  the  beat  Lock- 
Nut  on  the  market!  (Cheap,  needs  little  ■ddtt'onal 
machinery  to  manufacture,  simple  and  positive.  1  now 
many  abares  at  11.00  each  wUl  you  buy.  subject  to 
whan,  aa  md  If  Issued!   Bolpb  J.  Lackner.  180  Weat 

49th  Bt.  N.  Y.  . 

AMBITIOUS  MEN— Grasp  this  opportunity  to  make 
money.  Tou  can  make  19.00  to  110.00  erery  day  In  your 
spare  time  at  home.  Not  a  cheap  scheme,  agency  or 
soliciting  proposition,  but  aubatantlal  business  Plan;. 
Investigate  this  today.  Address,  Business.  Box  175, 
Fredonla,  N.  T.  

APPARATUS  AND  CHEMICALS  for  the  Uboratory. 
Write  for  price  lists.  Park  Scientific  Company,  1841 
Park  Bead.  Washington.  D.  C.  

Chemicals  

EXPERIMENTAL  LABORATORIES, .fully  «0UlpP«d— 
•11.00  to  $100.00.  Payment  Plan  or  Cash.  Descriptions 
and  actual  photographs  free.  Write  Dept.  E-27.  Lions 
Bdentlfle  Institute,  "Laboratory  Outfitters."  Mt  Ollter. 
Pittsburgh,  Pa.   

Electrical 


INSTANTANEOUS  Hot  Water  Heater,  attachable  any 
faucet  valuable  hospitals,  phyilclani.  and  dentists  office*, 
barbers,  and  home  use.  Retail  (60.  Dealers  (45.  Victor 
O.  Ford  Company.  250  Weat  64th  Bt.  New  York. 

Electric  Motors 

MOTORS  ELECTRIC,  no  delay.  U  H.P.,  110  roll,  00 
cycle,  single  phase.  New,  money  back  guarantee  184.50. 
We  buy  motors  of  various  size*.  25%  with  order,  bal- 
ance C.  O.  D.  General  Distributing  Co..  28  West  let 
St..  Duluth.  Minn.  

Ford  Otvners 

F0RD8  RUN  34  MILES  per  gallon  with  our  1020 
carburetors.  Use  cheapest  gasoline  or  half  kerosene. 
Start  easy  sny  weather.  Increased  power.  8ty!es  for 
sll  motors.  Runs  slow  In  high  gear.  Attach  yourself. 
Big  profits  for  airents.  Money  back  guarantee.  30  days' 
trial.  Alr-Frlctlon  Carburetor  Company.  600  Madison 
St.  Dayton.  Ohio. 


FORD  SPEED. POWER  EQUIPMENT  stocked:  4  Bpssd 
Forward  Auxiliary  Transmissions,  Doubles  Pulling  power. 
Increases  apeed  40  or  JO* ;  16  Vain  Overhead  Cylinder- 
head;  speed  carburetors;  camshaft,  piston  rings;  light 
pistons,  crankshaft  counterbalances;  high  tension  mag- 
netos; anderalung  fixtures:  speed  power  betel  gears:  foot 
accelerators;  steering  wheels;  wtrewheels:  disc  wheels; 
metal  wheel  discs;  Ford  Fire  Chemical  Hook  and  Lad- 
der; 15"-30"  Double  Universal  Wbeolbase  extension; 
11*-*  ton  Side  Spring  Additional  Frame  Work  Units; 
Complete  Line  lVa-o  ton  Shaft-Chain  Drive  Units; 
Racing  Body  -  Complete  Racing  Cars  1500.-11750.  B.  Y. 
Ford  Speed-Power  Equipment  Manufacturers.  860  West 
54th  Bt.  New  York.  

Formulas 


EXPERT  CHEMIST  win  furnish  Formulas, 
and  Trade  Secrets.    All  lines.    lists  free.    W.  L. 
Curamlnga.  Ph-D.,  2X8-280  Gordon  Ave..  Syracuse,  N.  T. 

Health  Resorts 

NATUR  KUR— Resort  for  Natural  Ufa  Regeneration, 
physical,  mental  and  aptrtasL    Nature  cure  mat*-  * 
All  ill  Ullage  and  rational  methods  of  diet,  cure,  ret 
and  trjEntkUng.   Dr.  Benedict  Lost.  Butler.  N.  J. 

Inventors 

INVENTORS— Write  for  our  free  Ulustratad  gulds  book 
and  Evidence  of  Conoeptlon  Blank  Send  model  or 
sketch  and  description  of  invention  for  our  opinion  of  Its 
patentable  nature  free.  Highest  References.  Prompt 
Service.  Reasonable  Terms.  VICTOR  J.  IVANS  ft 
CO..  748  Ninth.  Washington.  D.  C.  

Male  Help  Wanted 

RAILWAY  TRAFFIO  INSPECTORS  earn  from  |110~to 
8800  per  month  and  eTpensee.  Travel  If  desired.  Un- 
Umltad  advancement.  No  age  limit  Wa  train  yon. 
Positions  furnished  under  guarantee.  Writ*  for  Booklet 
CM  86.  Standard  Business  Training  Institute,  Buf- 
falo, N.  T.  

FIREMEN.  BRAKEMEN.  BAG6A6EMEN.  1 1 40- 1200, 
Colored  Porters  by  Railroads  •verywhere.  Experience 
unnecessary.     888  By.  Bureau,  ltaat  St   Louis,  in. 

SALESMEN— City  or  Travelling.  Experience  unneces- 
sary. Send  for  list  of  llnee  and  full  particulars.  Pre- 
pare In  spare  time  to  earn  the  big  sal  arise — 82.500  to 
810,000  a  year.  Employment  services  rendered  members. 
Tattonal  Salesmen's  Training  Association.   Dept  157G. 

m. 


Miscellaneous 


SHAWNEE,  OKLAHOMA,  a  growing  city,  a  good  place 
to  Uve.  Writ,  for  Information.  Board  of  Commerce. 
Shawnee.  Oklahoma.  

DETECTIVES  EARN  BIB  MONEY.  Travel.  Experience 
Unnecessary.    We  train  you.    Particulars  free.  Write 
srloan  Detective  "  ~ 


  System.  1068  Broadway,  N.  Y. 

WRITE  for  newspapers  and  msgsatnaa.  Big  pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Syn- 
dicate. 584  St  Louis. 


NAME  PLATES— To  fasten  on  your  umbrella  handle. 


If  you  should  leave  It  In  street  car,  theatre,  etc..  you 
will  be  notifl  " 

cents,  postpal—  ,.  

Wallace.  Box  815.  Brattleboro,  Vermont. 


be  notified  and  can  easily  get  it  again.    Price  85 
itpeid.    Mail  orders  promptly  filled.  Address. 


MULTISRAPHS.  Addreaaograpbs.  Duplicators.  Sealers. 
Folders.  Less  than  half  price.  Guaranteed  one  year. 
Prultt  Company,  112-D.  North  La  Salle,  Chicago,  HI. 


8H0E8,  Half  soled  (nslled)  00c;  hand  sewed  80c: 
rubber  heels  attached  30c:  beat  quality  material  used 
throughout  We  pay  postage.  Quick  service.  Satis- 
faction guaranteed.  The  Shoe  Repairing  Co.,  48* 
Woodland  Drive,  Devon,  Conn. 


WANT  Goodell  Pratt  Lathe,  with  Sawtable.  Pray.  102 
Heath.  Somervllle,  Mass. 


Models 


BUILD  s  Model  Electric  Motor  Complete  working  outfit 
$2.00.  Blue  Prints  850.  A.  F.  Casael.  52  W.  180th 
St..  New  York. 


BUILD  a  Model  "Speedster".  Complete  outfit  (2.00. 
Blue  Prints  25c.  A.  F.  Cased.  52  W.  130th  St.  New 
York. 


WANTED — Working  models,  sll  kinds,  anything.  What 
hsvs  you— price t  Description.  Mcintosh,  51  Blanch 
St..  Battle  Creek.  Mich. 


Motion  Picture  Plays  &  Supplies 


825-8308  PAID  ANYONE  for  ldess.  suggestions  suitable 

for  photoplays.  Experience  unnecessary;  complete  out- 
line Free.    Producers  League.  580  St.  Louts.  Mo. 


Motorcycles 


U8ED  ANO  REBUILT  Indiana.  Excelsiors.  Harlcys. 
Overhauled  and  tested  by  experts.  Guaranteed  and 
shipped  on  approval.  We  save  you  big  money.  We 
furnish  Bank  References.  8end  Stamp  for  Free  List. 
Floyd  Clymer,  Dept.  3.  'Xargest  Motorcycle  Dealer  in 
Western  America.'    Denver.  Colorado. 


Patents 


PATENTS.    Booklet  free.  Highest  refa  

suits.    Promptness  assured.    WATSON  X.  COLEMAN. 

Patent  Lawyer.  824  F  Bt.  Waahlngton.  D.  C.  

PATENTS  —  Herbert  Jenner.  Patent  Attorney  and 
Mechanical  Expert  888  F  Bt,  Waahirurton.  D.  C.  X 
report  If  a  patent  can  be  had  and  Its  exact  coat  Bend 
for  circular. 


PATENTS.    Over  70  years'  practice;  sll  corn rrrrtn Ins tlnna 
confidential:  handbook  on  patents  free  an  request ; 


strictly 


special  faculties  for  office  consultations.  Munn  ft  Co.. 
Patent  Attorneys,  641  Woolworth  Bldldlng.  Near  Tor*. 
686  F  Street  Washington :  Tower  Braiding,  Chicago ; 
Hob  art  Bldg..  588  Market  Street  San  Frsnotson,  Calif. 
PATENTS.  In  all  matters  pertaining  to  Invention  consult 
National  Institute  of  Inventors.  118  Fulton  Bt.  New 
York  City,  having  three  thousand  members.  Booklet  free. 
PATENTS— Fees  In  Installments.  Frank  T.  Fuller. 
formerly  Lieutenant  Engineers.  Washington.  D.  c. 


PATENTS— Prompt  personal,  efficient  service  by  an 
attorn  ey-et-law.  skilled  in  all  branches  of  Patent  Prac- 
tice. Over  13  years'  actual  experience;  full  Information 
upon  request  B.  P.  Flshbums.  888  MoGtffi  Bide. 
Washington,  P.  C  

PATENT  WHAT  YOU  'INVENT.  It  may  be  valuable. 
Write  me.  No  attorney's  fee  until  patent  is  snowed. 
Xstab.  18(8.  "Inventor's  Guide"  Free.  Franklin  H 
Hough.  510  Loan  ft  Trust  Bldg..  Waahlngton.  D.  C. 
"INVENT0R8  RECORD"  and  "Bulletin"  sent  without 
charge.  My  free  blank  form  for  disclosing  your  Invention 
simplifies  procedure.  Send  sketch  or  description  for 
preliminary  advice.  Wm.  H.  Mulligan.  Registered  At- 
tornoy,  894  Woodward  Bunding,  Washington.  D.  C 
DONT  LOSE  YOUR  RTBHT8  to  patent  protection. 
Before  disclosing  your  Invention  to  anyone  send  for 
blsnk  form  'TCvidenoe  of  Conoeptlon"  to  be  signed  and 
witnessed.  Form  and  information  concerning  patents 
free.  Lancaster  and  AUwine,  237  Ouray^"  " 
Washington,  D.  C  originators  of  the  form 
of  Conoaptlon.'*  

Personals 


OONT  SO  ORY— Make  your  own  Rye.  Corn.  :  

with  our  essences:  50  glasses  82.00.  Malthop  extract 
21.75 ;  makes  8  gallons  fine  wholeeome  beverage.  Comply 
with  the  Nattonsl  Prohibition  Law.  Superior  Supply 
Co..  1440  Niagara.  Denver.  Colo..  Dept  26 


Phonographs 


BUILD  YOUR  OWN  PHONOGRAPH — Big  saving.  We 
furnish  parts  snd  cabinets.  Write  today  for  frea  in- 
structions. Associated  Phonograph  Supply  Co.,  Dept  V. 
Cincinnati,  Ohio.  


Photo  Developing 


MAIL  US  20e  with  any  alas  film  for  development  and 
six  velvet  prints.  Or  send  six  negatives  any  else  and 
20o  for  six  prints.  Or  send  40o  for  one  8  x  10  mounted 
enlargement.  Prompt,  perfect  service.  Roanoke  Photo 
Finishing  Co.,  288  Bell  Ave.,  Roanoke.  Vs.  


Schools 


AMERICAN  SCHOOL  OF  NATUROPATHY— 110 B.  41st 
St,  N.  Y.  City.    Become  a  Drugless  Doctor  and  be 

Krfesslonally   successful   snd   financially  Independent, 
nd  25c  for  explanatory  literature  on  this  wonderful 
science  of  New  Rational  Healing  Art  

HOME  8TU0Y:  High  School,  College  and  Mechanical 
Courses.  Standard  Diplomas  Degrees  granted.  Pros- 
pectus Free.  Metropolitan  College,  Station  "A",  Bos- 
ton.  Maes.  

Short  Stories  Wanted 

SHORT  STORIES.  Poems.  Plays.  Etc..  an  wanted  for 
publication.    LMarsry  Bureau,  166  Hannibal,  Mo. 


Stammering 


8T-8TU-T-T-TERINO  and  Stammering  cured  at  home- 
Instructive  booklet  free.  Walter  McDonnell.  103  Potomac 
Bank  Bunding.  Washington,  D.  C.  


Stamps 


APPROVALS  60%  discount  Reference,  please.  Stamps 
bought    Lsng,  14S3-J  59th,  Cicero,  Illinois  

1.000  NICELY  MIXED  8TAMPS  from  all  over  the 
world,  cat  up  to  20c  each,  post  free  69c.  Dsyton  Poet- 
age  Stamp  Co..  East  Foxboro,  Mass.    We  buy  starnpa. 

HAVE  YOU   SEEN  THE  8TAMP   HERALD7  Finest 

monthly  stamp  paper  published.  Subscription  50c  a 
year.    3  months  trial  for  10c.    Stamp  Herald  Publishing; 

Co..  Dept.  E,  Indl&napojts._Ind.  

OLD  COINS  WANTED.  24  page  buying  catalogue,  loo. 
A.  Kraua.  gram  Building,  Mllwsukes.  Wis.  


Watches 


Expert  Watch  rvnalring  for 
estimate.  Ixt- 


WATCHES  REPAIRED.  _ 

the  public    Write  for  prices  or  send  for  

elude  return   postage.     Henry  Dietrich,  Watchmaker. 

Haraler,  Ohio. 


Wireless 


WIRELE88  PARTS.  PROMPT  DELIVERY.  Standard 

lVi"  switch  knob-lever  complete  85o.  Switch  points  with 
screws  25c  dosen.  State  panel  thickness.  Novotoy  Elec- 
tric. Charlotte.  N.  C. 
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The  Age  of  Precision 

THIS  it  truly  the  age  of  precision.  We  find  the  importance 
of  precision  measurements  recognized  just  as  much  in 
yractical  mechanics  as  in  theoretical  science.  In  this  issue 
the  reader  will  find  two  articles  which  deal  with  the  division 
of  units  we  formerly  thought  minimum  values  in  the  field  of 
mechanics  and  chemistry,  to  still  more  minute  quantities, 
some  of  which  are  so  small  as  to  be  hardly  understood  by 
the  average  human  mind. 

FOR  some  time  past,  mechanics  and  makers  of  precision 
instruments  have  believed  that  working  to  one-tenth  of  one- 
thousandth  of  an  inch  was  the  practical  commercial  limit  as 
the  most  delicate  mechanical  measuring  machine  was  capable 
of  indicating,  with  reasonable  accuracy,  no  lower  unit  than 
one  hundredth  of  a  thousandth  part  of  an  inch.  New  methods 
of  measurement  have  now  made  it  possible  for  men  of  ordinary 
attainments  to  measure  variations  as  small  as  one-millionth 
part  of  an  inch,  and  experts  to  measure  accurately  to  the 
twentieth  of  a  millionth  of  an  inch. 

THE  chemist  of  former  times  could  never  get  below  the 
atom,  so  it  was  considered  the  smallest  possible  division 
of  matter;  it  was  held  that  two  or  more  atoms  formed  a  mole- 
cule, and  that  at  an  atom  could  not  exist  alone,  molecules 
were  the  smallest  unit  of  independently  existing  matter,  and 
"  a  molecule  was  built  up  of  atoms.  While  the  atom  and  mole- 
cule remain  the  working  units  of  chemistry,  the  theory  of 
the  last  few  years  considers  the  atom  as  a  very  large  unit  of 
matter,  and  as  described  in  a  very  interesting  article  in  this 
issue,  a  new  unit  of  matter  is  now  used  by  scientific  men. 

A CORPUSCLE  termed  the  electron  that  is  estimated  as 
being  less  than  one  hundredth  of  a  thousandth  part  of  the 
diameter  of  an  atom,  it  being  seriously  considered  and  talked 
of  by  Scientists.  The  size  of  an  electron  may  be  understood 
to  be  exceedingly  minute,  when  an  estimate  made  by  a  com- 
petent authority,  who  gives  a  value  of  one-fortieth  of  a 
millionth  of  an  inch  as  the  diameter  of  an  atom,  is  properly 
grasped  by  the  mind,  a  difficult  feat  for  most  of  ut. 
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you  need  to  know. 


AWKINS 
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READ  THIS  PARTIAL  LIST  OF  CONTENTS 

H«.  I  Contains  348  pagea.  388  illustrations.  Electrical  signs  and 
•ymboli — etatlc  aiul  current  electricity— primary  colli — conductors 
and  Insulators — resistance  and  conductivity — magnsUsm — lndu- 
Uoq  colls — dynamo  principles — classes  of  dynamos — armatures — 
windings — commutation — brushes,  etc 

Ns.  2  Contains  348  pages.  394  Illustrations.  Motor  principles- 
armature  reaction— motor  starting— calculations— brake  horse- 
power—selection and  Installation  of  dynamos  and  motors— gal- 
vanometers —  standard  cells  —  ourrent  measurement  —  resistance 
measurement — voltmeters — wattmeters — watthour  meters — operation 
•f  dynamsa — operation  of  motors,  etc. 

Ma.  3  Contains  300  pages.  423  illustrations.  Distribution  systems 
— wires  and  wire  calculations — Inside,  outside  and  underground 
wiring — sign  flashers—lightning  protection — rectifiers — storage  bat- 
tery systems,  etc. 

No.  4  Contains  270  pages,  379  illustrations.  Alternating  current 
principles  —  alternating  current  diagrams  —  the  power  factor  — 
alternator  principles — alternator  construction — windings,  etc. 
Ns.  6  Contains  320  pages,  614  illustrations.  A.  C.  Motors— syn- 
chronous  and  Induction  motor  principles — A.  C.  commutator 
motors  —  Induction  motors  —  transformers :  losses,  construction, 
connections,  testa — converters — rectifiers,  etc. 
No.  0  Contains  293  pages,  473  illustrations.  Alternating  current 
systems — ewltchlag  de  rices-— current  breakers — relays— lightning 
protector  apparatus — regulating  devices — synchronous  condensers 
— Indicating  devices — meters — power  factor  indicators — wave  form 
measuremsmt — switch  boards,  etc. 

No.  7  Contains  315  pages,  379  illustrations.  Alternating  current, 
wiring  power  stations — turbines:  management,  selection,  location, 
ereotloa,  testing,  running,  care  and  repair — telephooea,  etc. 
No.  8  Contains  332  pages,  438  Illustrations.  Telegraph— simulta- 
neous telegraphy  and  telephony  —  wireless  —  electrolysis  bells  — 
electric  lighting— photometry  etc. 

No.  0  Contains  322  pages,  627  Illustrations.  Hleetrlc  railways- 
electric  locomotives — car  lighting— trolley  car  operation— mis- 
cellaneous applications — motion  pictures — gas  engine  Ignition — 
automobile  self-starters  and  lighting  systems,  electric  vehicles,  etc. 
No.  10  Contains  513  pages,  590  lllustrstions.  Elevators — cranes 
—pumps — air  compressors — electrio  heating — electric  welding— 
soldering  and  brazing — Industrial  electro  lysis— electro- plating- 
electro — therapeutics — X-rays.  etc. 

Also  a  complete  126  page  ready  reference  Index  of  the  complete 
library.  This  Index  haa  been  planned  to  render  easily  accessible 
all  the  vast  Information  contained  In  the  io  electrical  guides. 
There  are  over  13,500  cross  references.  Ton 
(and  what  yon  want  to  know  Instantly 


place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri- 
cally. Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  aire  a  itudy  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words — only  what  you  need  to 
know — full  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guides  can't  give  you  helt  on. 

The  WHOLE  SET  sent  CDC- 
for  your  inspection  rrCfcfc 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  iti  con- 
tents. 3,500  pages  of  actual  information  and  4.700  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.   Try  it  at  our  expense. 

TO  EARN  MORE— LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books— to  look  them  over — ask 

them  all  the  questions  you  can  think  of — use  them  in  your  work — study  them — pick 
up  some  information  that  will  increase  your  earning  ability.  We  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  being 
tested.  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can't  get  along 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  $1.00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1.01  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  times  over. 

THEO.  AUDEL  &  CO. 

72  Fifth  Ave.,  New  York,  N.  Y. 

THIS  COUPON  BRINGS  THE  GUIDES 

riz. 


What  Users  Say: 

Become  a  Superintendent 

Hawkins  Guides  are  worth  double  their 
price.  I  have  been  able  to  secure  higher 
pay  and  a  better  position  with  their  aid. 

K.    W.  Monard. 

8upt.  Brsklne  Light  &  Power  Plant. 
Ersklne,  Minn. 
$5,000  Saved 

The  ten  dollars  I  InTested  In  Hawking 
Electrical  Ouldes  netted  the  company 
by  whom  I  am  employed  somewhere 
around  IS. 000 

The  knowledge  gained  from  your  books 
enabled  me  to  save  a  transformer  house, 
whereas  a  year  ago  1  should  hare 
thought  myself  in  great  danger  and 
have  ran. 

UBe  this  letter  as  you  please  as  I  am 
truly  thankful  for  having  the  IK  tie  won- 
ders. A.  L.  Foster,  Opher,  Colo. 
Handy  to  Carry 

The  great  beauty  of  them  Is  that  you 
can  carry  them  In  your  pocket.  That 
suits  me  for  I  never  want  to  be  without 
them,  F.  8.  Collins. 

Richardson  Engineering  Co.,  Hartford, 
Coon. 
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72  Fifth  Avsnus.  N.  Y. 


Please  submit  me  for  _ 
Hawkins  ffleotrical  •aides 

n).   Skip  at 
bars.    If  satisfi 
within  seven  days  - 
each  month  uatil  paid. 


a^T  gMtt 


5END  NO  MONEY-  USE  THE  COUPON 


Signature   

Occupation   

Employed  by.. 
Rssldenos   





..Jul, 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Google 


Everyday  Engineering  Magazine  for  July 


291 


LEARN  WIRELESS 

AT  HOME  QUICKLY  AND  EASILY 

BY  MARVELOUS  NEW  METHOD 

A  combination  course  in  Wireless  Telegraphy  and  Telephony 
perfected  by  the  National  Radio  Institute  that  wfll  fit  you  in  a  few 
months  for  a  position  paying  $200  or  more  a  month  to  start. 

Future  success  assured  our  graduates.  Hundreds  of  attractive  and  interesting'  posi- 
tions in  Commercial  Radio  Service  on  Land,  Merchant  Marine,  Railroads,  Radio 
Supply  Factories  and  Laboratories,  Lake  and  Ocean  Steamship  Lines,  Telegraphy 
Companies,  and  Aerial  Mail  Service  always  ready  to  be  filled.  Because  of  the 
efficiency  of  our  graduates,  they  are  given  first  choice,  and  positions  are  guaranteed 
to  those  who  complete  the  course  and  secure  a  license. 

Big  Money  in  Wireless  Work 


Few  professions  offer  the  opportunities . 
found  in  Radio.  Any  young  man  with 
ambition  and  energy  can  soon  be  quali- 
fied for  exceptional  positions  by  taking 
our  course  in  Wireless.  Your  first  posi- 
tion will  pay  you  the  equivalent  of  $200 
or  more  a  month— $125  in  salary,  plus 
living  expenses,  which  by  a  conservative 
estimate  we  place  at  $100  a  month. 

There  are  exceptional  chances  for  rapid 
promotion  to  Radio  Mechanic,  Electrician, 
Government  Inspector,  Radio  Aid,  and 
Radio  Engineer.  One  of  our  recent  grad- 
uates is  getting  $0,000  a  year. 

No  previous  knowledge  of  Wireless  or 
electricity  is  necessary  to  take  our  course. 
Our  course  is  easy  and  comprehensive, 
and  with  the  help  of  our  Natrometer, 
you  can  master  Wireless  in  a  marvelously 
short  time — right  in  your  own  home, 
the  National  Radio  Institute  way,  in  your 
spare  time! 

Travel  Around  the  World — 
Your  Expenses  Paid 

If  you  are  eager  lo  travel,  anxious  to  visit 
foreign  cuuntrles,  and  Increase  your  knowledge 
of  world  affairs,  Wireless  offers  you  the  big- 
gest chance  you  will  over  have.  You  travel 
on  shipboard  with  an  officer's  rating,  living 
the  life  of  an  officer,  eating  at  the  captain's 
table,  and  mingling  with  the  passengers.  All 
without  one  cent's  expense  to  you  I 

If  you  prefer  to  locate  permanently  at  or 
near  your  own  home.  Wireless  again  offers  the 
opportunity,  for  you  may  secure  an  equally 
attractive  position  at  one  of  the  many  land 
stations,  with  Radio  companies.  Steamship 
companies,  or  Commercial  houses. 

Regardless  of  how  big  your  desires  and 
plans  for  your  future,  Wireless  Is  always  In 
the  foreground,  offering  advantageous  and 
attractive  opportunities.  Look  Into  it  and 
plan  your  life  accordingly. 

This    Fine    Natrometer  Given 
To  You 

This  wonderful  Natrometer  automatically 
sends  you  Wireless  messages  as  though  com- 
ing from  a  radio  station  thousands  of  miles 
away.  It  is  a  complete  improved  sending  and 
receiving  set,  embodying  the  same  type  of 
instruments  as  used  by  the  United  States 
Bureau  of  Navigation  In  testing  applicants 
for  official  license  M  ide  especially  and  ex- 
clusively for  National  Radio  Institute  students. 


Get   Your    Instructions  From 
Washington — Center  of  All 
National  Wireless 
Activities 

The  National  Radio  Institute  was  estab- 
lished In  1914,  and  was  the  first  in  America 
to  successfully  teach  Wireless  by  mail.  It  Is 
established  In  the  heart  of  national  Interests— 
In  Washington,  the  home  of  the  United 
8tates  Shipping  Board — center  of  all  official 
Wireless  activities — and  the  home  of  the 
United  States  Department  of  Commerce 
(Radio  Department)  which  passes  upon  every 
first  grade  government  license  granted  In 
America,  and  also  Issues  all  permits  to  erect 
and  operate  radio  stations. 

Our  location  In  the  nation's  capital,  together 
with  the  high  standing  of  our  school  and  In- 
structors, and  our  close  communication  with 
government  officials  connected  with  Wireless 
activities,  naturally  places  us  In  the  posi- 
tion of  giving  our  students  the  very  best  In- 
struction obtainable.  We  are  also  able  to  be 
of  the  utmost  help  In  asslstlhg  them  secure 
high  type  positions  paying  substantial  salaries. 

Special  Privileges  to  National 
Radio  Institute  Students 

Students  of  the  National  Radio  Institute 
receive  the  following: 

Complete  combination  course  la  Wireless 

Telegraphy  and  Telephony — 
Special  poet-graduate  course  at  our  large 

Washington  school,  II  desired — 
Five  text  books,  on*  hand  book,  forty-six 

epecial  lessons  and  eighteen  personal 

examinations- 
Large    handsome    diploma    suitable  for 

framing — 

Complete  automatic  Natrometer  outfit  and 

carrying  case — 
Personal  help  In  securing  wireless  peaitlon 

and  endorsement  of  Institute  officials. 

Send  For  Free  Booklet 

We  have  prepared  a  book  telling  you  all 
you  want  to  know  about  Wireless  and  the 
future  It  offers  you.  Startling  facts  you  are 
Interested  in  are  freely  discussed.  It  tells 
how,  during  the  past  six  years,  we  have  helped 
hundreds  of  ambitious  men  and  women  and 
how  we  will  help  you.  Send  the  coupon  to- 
day or  write  to  the 

NATIONAL  RADIO  INSTITUTE 
America's  First  and  Foremost 

Established   1914  Dept.  244, 

14th  and  U  Streets,  N.  W., 
Washington,  D.  C. 


NATIONAL  RADIO  INSTITUTE, 
Dept.  244,  14th  &  U  Streets,  N.  W., 
Washington,  D.  C. 

Send  me  your  free  book,  "Wireless  the  Opportunity  of  Today," 
telling  me -about  the  opportunities  in  Wireless,  your  Famous 
Home  Study  course  in  Wireless  Telegraphy  and  Telephony, 
your  post-graduate  course,  and  your  special  Wireless  instru- 
ment offer. 


Name 


Age    Address. 

City   


State. 
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HENLEY'S 

New  Practical  Books 


MOTOR  BOATS  AND  BOAT  MOTORS 

By  Victor  W.  Page,  and  A.  Clark  Leich.  (6  x  9.) 
524  pages.  372  illustration*.  Cloth.  Price 
$4.00. 

Indispensable  for  owners,  users,  repairmen  or  operators  of 
motor  boats  and  marine  engines. 

SHOP  PRACTICE  FOR  HOME  MECHANICS 

By  Raymond  Francis  Yates.  (6  x  9.)  324  pages, 
309  illus.    Cloth.    Price  $3.00. 

Deals  with  small  tools  and  machines  such  as  those  em- 
ployed about  the  home  shop. 

STARTING,  LIGHTING  AND  IGNITION 
SYSTEMS 

By  Victor  W  Page.  815  pages.  492  specially 
made  engravings.  1920  Edition,  Revised  and 
Enlarged.    Price  $3.00. 

A  practical  treatise  on  latest  automobile  starting,  lighting 
and  ignition  system  practice.  Over  200  wiring  diagrams 
are  shown  in  both  technical  and  nontechnical  forms.  Com- 
plete data  is  given  for  locating  troubles  in  all  systems,  the 
various  steps  being  considered  in  a  logical  way  for  those 
without  expert  electrical  knowledge.  All  ignition  systems 
receive  full  consideration,  starting  with  the  simplest  bat- 
tery and  coil  forms  found  on  early  cars  to  the  modern 
short-contact  timer  and  magneto  methods  used  with  the 
latest  eigl-'  and  twelve-cylinder  motors. 

ABRASIVES  AND  ABRASIVE  WHEELS 

By  Fred  B.  Jacobs.  340  pages,  200  illustrations. 
Price  $3.00. 

A  new  book  for  everyone  interested  in  abrasives  or  grind- 
ing. A  careful  reading  of  the  book  will  not  only  make 
mechanics  better  able  to  use  abrasives  intelligently,  but  it 
will  also  tell  the  shop  superintendent  of  many  short  cuts 
and  efficiency-increasing  kinks.  The  economic  advantage 
in  using  large  grinding  wheels  are  fully  explained,  together 
with  many  other  things  that  will  tend  to  give  the  superin- 
tendent or  workman  a  keen  insight  into  abrasive  engineer- 
ing. 

HENLEY'S  TWENTIETH  CENTURY  BOOK 
OF  RECIPES,  FORMULAS  AND  PRO- 
CESSES 

Edited  by  Gardner  D.  Hiscox.  1920  edition. 
Cloth  binding.    Price  $4.00. 

The  most  valuable  technochemical  formulae  book  published, 
including  over  10,000  selected  scientific,  chemical,  techno- 
logical and  practical  recipes  and  processes.  This  book  of 
800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  for  the  manufacture  of 
valuable  articles  for  everyday  use.  Hints,  helps,  practical 
ideas  and  secret  processes  are  revealed  within  its  pages. 
It  covers  every  branch  of  the  useful  arts  and  tells  thou- 
sands of  ways  of  making  money  and  is  just  the  book  every- 
one should  have  at  this  command. 

LIQUID  AIR  AND  THE  LIQUEFACTION 
OF  GASES 

By  T.  O'Conor  Sloane.  400  pages  fully  illus- 
trated.   (1920.)    Price  $3.00. 

The  third  revised  edition  of  this  book  has  just  been  issued. 
Much  new  material  is  added  to  it ;  and  the  all-important 
uses  of  liquid  air  and  gas  processes  in  modern  industry, 
in  the  production  especially  of  nitrogen  compounds,  are 
described.'  The  book  gives  the  history  of  the  theory,  dis- 
covery, and  manufacture  of  Liquid  Air,  and  contains  an 
illustrated  description  of  all  the  experiments  that  have  ex- 
cited the  wonder  of  audiences  all  over  the  country.  It 
shows  how  liquid  air.  like  water,  is  carried  hundreds  of 
miles  and  is  handled  in  open  buckets. 


pages. 


MODERN  ELECTROPLATING 

By  Kenneth  M.  Coggeshall.  350  pages,  142  illus- 
trations. Price  $3.00. 

Anyone  interested  in  practical  plating  and  metal  finishing 
will  find  this  book  a  valuable  guide  and  complete  manual 
of  the  art. 

EXPERIMENTAL  WIRELESS  STATIONS 

By  P.  E.  Edelman,  E.  E.  (5  x  7)  390  pages, 
167  illus.    Cloth.    Price  $2.50. 

Answers  every  question— clears  up  mysteries  of  things 
radio,  you  have  often  wondered  about. 

THE  MODEL  T  FORD  CAR,  ITS  CON- 
STRUCTION, OPERATION  AND  RE- 
PAIR,  INCLUDING  THE  FORDSON 
FARM  TRACTOR,  F.  A.  LIGHTING  AND 
STARTING  SYSTEM,  FORD  MOTOR 
TRUCK 

By  Victor  W.  Page.  410  pages,  153  illustrations, 
2  large  folding  plates.    Price  $2.00. 

This  is  the  most  complete  and  practical  instruction  book 
ever  published  on  the  Ford  car  and  Fordson  tractor.  To 
the  1920  Revised  Edition  matter  has  been  added  on  the 
Ford  Truck  and  Tractor  Conversion  Sets  and  Genuine 
Fordson  Tractor.  All  parts  are  described.  All  repair 
processes  illustrated  and  fully  explained.  Written  so  all 
can  understand — no  theory,  no  guesswork.    New  Edition. 

MODEL  MAKING 

By    Raymond    Francis    Yates.  400 
301  illustrations.      Price  $3.00. 

A  new  book  for  the  mechanic  and  model  maker.  This  is 
the  first  book  of  its  kind  to  be  published  in  this  country 
and  all  those  interested  in  model  engineering  should  have 
a  copy.  The  first  eight  chapters  are  devoted  to  such  sub- 
jects as  Silver  Soldering,  Heat  Treatment  of  Steel,  Lathe 
Work,  Pattern  Making,  Grinding,  etc.  The  remaining 
twenty-four  chapters  describe  the  construction  of  various 
models  such  as  rapid  fire  naval  guns,  speed  boats,  model 
steam  engines,  turbines,  etc. 

ELECTRICIAN'S  HANDY  BOOK 

.  By  Prof.  T.  O'Conor  Sloane.  840  pages,  600  en- 
gravings, handsomely  bound  in  cloth.  1920  edi- 
tion. Price  $4.00. 

This  work  has  just  been  revised  and  much  enlarged.  It  is 
intended  for  the  practical  electrician  who  has  to  make 
things  go.  The  entire  field  of  electricity  is  covered  within 
its  pages.  It  is  a  work  of  the  most  modern  practice,  writ- 
ten in  a  clear,  comprehensive  manner,  and  covers  the  sub- 
ject thoroughly,  beginning  at  the  A  B  C  of  the  subject, 
and  gradually  takes  you  to  the  more  advanced  branches  of 
the  science.  It  teaches  you  just  what  you  should  know 
about  electricity.   A  practical  work  for  the  practical  man. 

WESTINGHOUSE  E.  T.  AIR-BRAKE  IN- 
STRUCTION POCKET  -  BOOK  CATE- 
CHISM 

By  Wm.  W.  Wood,  Air-Brake  Instructor.  Cloth. 
1920  edition.    Price  $2.50. 

A  practical  work  containing  examination  questions  and 
answers  on  the  E.  T.  Equipment.  Covering  what  the  E.  T. 
Brake  is.  ,  How  it  should  be  operated.  What  to  do  when 
defective.  Not  a  question  can  be  asked  of  the  engineman 
up  for  promotion  on  either  the  No.  5  or  the  No.  6  E.  T. 
equipment  that  is  not  asked  and  answered  in  the  book.  If 
you  want  to  thoroughly  understand  the  E.  T.  equipment 
get  a  copy  of  this  book.  It  covers  every  detail.  Makes 
air-brake  troubles  and  examinations  easy.  Fully  illustrated 
with  colored  plates,  showing  various  pressures 


These  Are  the  Books  You  Should  Procure 
All  Up-to-date  and  Reliable 


Any  of  these  books  sent  prepaid  on  receipt  of  price.  FREE 
Practical  Books — Send  for  a  Copy 


1920  Catalogue  of 


The  Norman  W.  Henley  Publishing  Co. 
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Use  One  of  These  Libraries 

lO  DAYS  FREE 


NOW  iS  the  Time  Indnstrial  America  is 
tO  Get  Ready  for  and  throbbing  with  the  great- 
Bigger  Pay  est  activity  in  its  history.  Every  day 
hundreds  of  men  in  small  positions  are 
raised  to  bigger  responsibilities  and  bigger  pay.  A  search 
is  being  made  everywhere  for  men  who  have  the  neces- 
sary training  to  assume  these  new  responsibilities. 

A  McGraw-Hill  Home    The  McGraw-Hill  Home 
Chiriu  rniirut  Will        Study  Courses  are 

study  course  will  f  d  d  on  actual 
Prepare  You  Quickly   work  as  it  u  done  m 

the  great  fields  of  engineering  which  they  cover.  No 
space  is  wasted  with  higher  mathematics  and  theory. 
Only  facts,  written  so  that  you  can  understand  them. 
About  one  hundred  thousand  men  are  now  using  them  as 
a  daily  guide.  They  are  equally  valuable  to  the  expert 
and  the  beginner. 

Not  One  Cent  in  Advance 

Small  Monthly  Payments  If  You  Are  Satisfied 

No  matter  what  your  age  is,  where  you  are  located, 
or  how  limited  your  means,  you  can  succeed  through  one 
of  the  McGraw-Hill  Home  Study  Courses.  Everyone 
contains  a  complete  education  on  the  subject  covered. 
No  matter  how  much  you  might  pay  for  books  or 
__j  you  cannot  acquire  knowledge  that  will  advance 
you  more  rapidly  and  surely  than  a  McGraw-Hill  Home 
Course. 

Power  Plant  Library] 

Power  plant  practice  complete.  In- 
cluding mathematics,  boilers,  engine*, 
electricity,  turbines  and  refrigeration. 
Now  the  most  used  engineers'  library 
lu  existence.  .  Baa  enabled  thousands 
of  men  to  pass  the  most  rigid  exam- 
inations. 2,500  page*.  1,500  illustra- 
tions. Eight  handsome  volumes,  bound 
In  the  tough  T  pattern  of  cloth,  as 
durable  as  leather.  Price  $16,  payable 
12.00  per  month. 


Factory  Management 


A  wt  of  book!  written  by  leading 
authorities,  to  belp  men  St  tbemaelTes 
to  take  complete  charge  of  the  shop  or 
factory.  Coters  Industrial  organiza- 
tion, adaunlatratlan,  purchasing, 
manufacturing  coats  and  accounts, 
engineering  of  shops,  factories  and 
power  plants.  6  volumes  2,300  pages 
fully  Illustrated.  Bound  In  aeml-llexl- 
ble  karat. .1  Price  $20.  payable  tl 
In  tea  days  and  13  per  month. 


Croft  Library  of 
Practical  Electricity 

Without  question  of  more  practical 
value  than  anything  of  the  kind  ever 
attempted  In  the  world  of  electricity. 
Enables  you  to  know  electricity  as  ex- 
perts know  It.  Mathematics,  practical 
electricity,  electrical  machinery,  cen- 
tral stations,  wiring  for  light  and 
power,  wiring  of  finished  buildings, 
illumination.      8    flexible  _  volumes. 


pocket  size,  3,000  pages.  Pries  $G0. 
payable  12  la  10  days  and  $3  par 
month. 


Iron  and  Steel  Library 

The  high  positions  in  the  great  iron 
and  steel  world  are  now  attainable 
through  this  library,  which  la  written 
by  authorities  actually  engaged  In  this 
work.  Metallurgy,  foundry  work,  blast 
furnaces  construction,  operation  and 
products,  refractories.  A  complete 
iron  and  steel  library.  Seven  volumes, 
over  3.000  pages.  Fully  Illustrated. 
Price  complete  *24,   payable  $3  per 


Machine  Shop 
Library 

Machine  shop  practice  complete. 
Written  by  eigbt  practical  men,  well 
known  In  the  machine  shop  world. 
Now  the  standard  In  America.  No 
other  set  of  books  on  the  BUbject  ever 
equalled  it  In  popularity.  Mathema- 
tics, drawing  and  design,  composition 
and  heat  treatment  of  steel  gears, 
tool  work,  grinding.  Jigs  and  fixtures, 
screw  machines,  dies,  etc    9  volume-., 

Afletal  g^i^inin^j  Library 

Herein  la  brought  together  in  nine 
flexibly-bound  volumes  the  very  meat 
of  metal  mining  practice  in  America. 
Examinations,  principles  of  mining, 
timbering,  thousands  of  working  de- 
tails, ore  dressing,  surveying,  account- 
ing, coats.  All  the  information  you 
need  to  reach  the  high  positions  in  the 
mining  world.  The  most  intricate 
problems  solved  by  plain  words  and 
Illustrations.  Price  $24.  payable  S3 
per  month. 

Coal  Mining  Library 

Coal  mining  and  colliery  practice 
complete,  including  outside  and  inside 
work — both  mechanics  and  engineer- 
ing. Of  assistance  to  every  man  In  the 
business,  from  the  lowest  paid  man  to 
the  operator.  It  is  now  looked  upon 
as  a  necessity,  and  as  containing  the 
secrets  of  success  In  coal  mining.  8 

Sffia  hi 

days  and  S3  per  month. 

Radcliffe's  Electricity 

A  three-volume  compact  set  of  books 
on  the  practical  side  of  electricity.  In 
questlon-and-answer  form,  for  quick 
reference.  This  course  Is  somewhat 
condensed,  and  will  be  found  of 
special  value  to  those  Interested  In 
electricity  as  used  In  power  plsnts. 
700  pages  of  facts.  Illustrated  and 
carefully  Indexed.  Price  K,  payable 
fl  par  month. 


Any  Library  Shipped  on  Ten  Days'  Trial — 
At  Our  Expense.   Merely  Return  the  Coupon 

Look  at  the  Illustrations  of  the  libraries  at  the  left  and  right 
of  this  page.  Then  refer  to  the  coupon,  check  the  library  you 
want,  fill  out  the  blank  spaces  carefully  and  return  to  us.  After 
receiving  the  books,  go  over  them  carefully.  Keep  them  ten  full  - 
days.  See  how  much  knowledge  you  can  gain  from  them  within 
ten  days.  If  then  you  decide  you  cannot  afford  to  be  without 
them,  send  us  the  small  monthly  payments  called  for.  If  on 
the  other  hand  you  do  not  want  them,  return  at  our  expense. 
But  pay  no  charges.    We  bear  shipping  expenses  both  ways. 


Pay  only 
$1  to  $3 

per 
month 
if  you  are 
satisfied 


McG R AW- HILL  BOOK  CO..  Inc.,  239  W.  39th  St..  N.  Y. 

Gentlemen:  Send  for  ten  days'  free  Inspection  the  Library 
I  hare  checked  below: 

Craft's  Electricity,  $20— payable  $3  per  month 


$20 — payable  $3  per  month, 
payable  $3  per  month. 


Machine  Shop  Library, 
Iron  and  Steel  Library,  $2' 
Mining  Library,  $24— payable'  {3  per  month. 
Coal  Mining  Library.  $20— payable  $3  per  month. 
Power  Plant  Library,  $16— payable  $2  per  month. 
Factory  Management,  $20— payable  $3  per  month, 
i  j  RadolHIa's  Electricity,  $6— paysble  $1  per  month. 
If  satlsrsctory  I  will  send  first  payment  In  ten  days  and 
the  same  amount  each  month  until  paid.  If  not  wanted 
I  will  return  the  books  at  your  expense. 

Signature   

Residence  address   

City  and  State  

Your  employer   

His  address   

Your  occupation  ED  7-20 
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A  SPECIAL  OFFER  TO  OUR  READERS 

ANY  ONE  OF  THESE  BOOKS  WILL  BE  SENT  FREE 
FOR  EACH  NEW  OR  RENEWAL  SUBSCRIPTION 


HOME  MECHANICS 
Workshop  Companion 


UN1>  JACKSON  JR 
EVEITYLUY  ENGINEERING  5U1ES 

MRMAM  W.  HINUT  VOBUIHIM  CO 


For  the  Hand?  Mm  in  the 


There  ku  always  been  a  de- 
mand far  a  hand  book  of  mechani- 
cal instruction  that  would  help 
the  average  everyday  man  to  do 
the  many  aaaall  jobs  of  repair 
work  that  are  found  around  the 
'home  and  shop. 


HINTS  AND  TIPS 
FOR 

A.UTOMOBILISTS 


evexymt  mcmsBuio  sisiss 

MOIMU  W.  KIHLBT  muMM  00 
1  wilt  ««TM  ITHIT.  HIW  nUK 


For  the  Automobile  Owner 
or  Driver 

The  book  ie  ideal  for  the  busy 
man  or  woman  who  wants  to 
know  about  car  operation  and  up- 
keep because  of  the  economies 
possible  when  an  automobile  is 
lotellifeatly  operated.  It  con- 
tains many  money  savins;  hints. 


HOW  K)  MAE  &  USE  A  SMALL 
CHEMICAL  LABORATORY 


A*  IRTROBUCTION  10  TRI   3TUJY  OF 

noeoAinc  chemistry  with  viuctiors 
Ntm  caamvcmi  a  a  sou  luoratcst 

RAYMOND  niANCU  YATES 


EVERYDAY  ENCINEERING  SERIES 

NOHMAM  w  HtHLtt  VOaUUUlM  CO 

i  wilt  4itn  n«ti).HiwmK 


For  the  Student  Chemist 
and  Experimenter 

This  book  fives  all  the  neces- 
sary information  for  a  well- 
grounded  understanding  of  chem- 
istry. It  will  not  only  be  a  help, 
but  an  inspiration  to  study  fur- 
ther into  this  fascinating  realm  of 
science. 


soldering  &  Brazing 

r 


A  USEFUL  HANHBOOX  FOR  MECHANICS 
IaYMMP  rtAXCIS  YATES 


For  the  Mechanic  and 
Model  Maker 

This  treatise  gives  all  the  nec- 
essary "kinks"  that  will  enable 
one  to  accomplish  successful  sol- 
dering. If  a  mechanic  has  not 
succeeded  in  his  soldering,  this 
book  may  tell  him  just  what  he 
needs  to  produce  good  work. 


RADIO  HOOK  UPS 


5V  muurjif  to 


For  the  Radio  Expert 
and  Amateur 
In  this  books  the  best  circuits  for 
different  instruments  and  various 
purposes  have  been  carefully  se- 
lected and  groused  together.  The 
result  is  a  osmpreawosfve  summary 
oi  radio  oireurt  diagrams  fsr  every 
purpose. 

A  special  feature  of  this  book  is 
the  exptanslteno  whMh  aooompany 
each  etreolt,  giving  construction  or 
operating  details. 


ALL  of  these  Books  are  written  in  Sim- 
■  pie  Non-technical  Language  and 
contain  Information  of  Real  Value  on 
Subjects  of  Timely  Interest. 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS— 
WITH  YOUR  OWN  — SO  WE  CAN  SEND  YOU 
THE  SET  OF  SIX  BOOKS 

Fill  Out  the  Special  Blank  Below- 
Check  Off  the  Title  Desired  and  Mail  with  Your 
Remittance 

Special  Circular  Describing  These  Books 
Sent  on  Request 

The  Experience  and  Knowledge  of  Experts 
Condensed  and  Simplified  for  the  Handy  Man 
— the  Mechanic  and  the  Radio  Experimenter. 


design  Data  for  raw 
TkAnsmitebs  St  Receivers 


k  a.  SLUMS 


EYBRYSiV  snonasamo  series 

mormam  W.  NMUI  FVRUsmn  oa 

t  MJt  HtR   RTKBST.  HRW  YORK 


For  the  Radio  Engineer  and 


In  Design  Data,  radio  experi- 
menters are  given  such  informa- 
tion, readily  accessible,  as  to  make 
it  possible  for  them  to  have  modern 
and  highly  efficient  equipment  and 
to  get  the  best  possible  results 
from  the  instruments  they  make 
m  buy. 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  4STH  STREET                        NEW  YORK  CITY 
You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING  MAGAZINE 

(Date  of  issue) 

according  to  your  special  offer  send  me  copy  of  book  checked  off. 

EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 

3 

HOW  TO  MAKE  AND  USE  A 
SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND  BRAZING 

TEAR  OFF  AND  MAIL  THIS  NOW 

5 

RADIO  HOOK-UPS 

6 

DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  AND 
RECEIVERS 
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flealthzStrength'-BeautyThru 


A  recognized  scientific  effective  meant  of  handling  your  own  case  is  afforded 

by  the  RENULIFE  VIOLET  RAY  HIGH  FREQUENCY  GENERATOR.  It 
is  so  designed  and  made  that  anyone  can  apply  the  wonderful  corrective, 
upbuilding  forces  of  the  VIOLET  RAY.  This  pleasant  POWERFUL  form 
of  electricity  has  done  and  is  doing  wonders  in  relieving  and  eliminating 
pain  and  suffering.  You  owe  it  to  yourself  to  investigate — find  out  the 
facts.  Get  our  new  booklet  explaining  the  nature  of  the  Violet  Ray — its 
uses,  benefits,  and  applications — send  the  coupon  below  at  once. 

THOUSANDS  OF  VOLTS 

No  Shock— No  Harm—Simply  Great  Benefits 

Current  from  your  light  socket  is  transformed 
into  the  most  powerful,  effective  purifying 
Health  and  Beauty  giving  agency;  yet  as  pain- 
less and  pleasant  as  a  ray  of  sunshine.  Made 
safe  for  use  in  any  home,  on  infant  or  weakest 
invalid.  Attacks  the  deep  seated  source  of 
diseases,  at  the  same  time  relieving  the  aches 
and  pains  which  may  be  the  annoying  symp- 
toms. Learn  how  this  modern  form  of  elec- 
tricity— The  Violet  Ray — so  acceptable  to  the 
human  body  actually  saturates  the  whole  system 
with  invigorating  life-laden  forces,  bringing  back 
normal  conditions.  You  may  treat  the  local  area 
but  results  are  not  confined  to  that  part  alone — 
the  blood,  nerves,  tissues  are  revitalized,  toned 
and  restored. 

Send  for  the  Booklet — fun  of  information — that 
tells  the  story  so  you  can  understand  it. 

Natures  Own  Aid 

What  is  the  strange  relation  between  electricity  and 
life?  Some  declare  electricity  is  life.  We  do  not  know. 
But  life  cells  do  welcome  and  respond  marvelously  to 
electricity  in  the  form  of  Violet  Rays.  It  works  with 
nature  to  restore  where  many  other  methods  fail.  It 
treats  fundamentally  and  therefore  is  specified  by 
physician<i  for  a  wide  range  of  ailments — for  rheuma- 
tism, neuritis,  nerve  and  blood  disorders — etc.,  etc. — 
both  chronic  and  acute.  See  the  list  on  coupon  and 
ask  for  full  particulars.  Blood  is  brought  to  area 
treated — enriched  and  purified — assimulation  and 
digestion  improved — functions  restored  to  normal. 
Combines  the  benefits  of  electricity,  vibration,  ex- 
ercise, stimulation,  and  oxidation.  Get  the  informa- 
tion as  to  what  you  may  expect  from  the  Violet  Ray. 
Its  astonishing  low  price  places  it  within  the  reach  of 
all.  The  Trial  Plan  proves  its  value,  in  actual  use. 
Receive  full  information  by  return  mail. 

Renulife  Electric  Co.*  Inc. 

1907  Marquette  Building,  Detroit,  Mich. 
Chicago  Office,  Room  410,  123  West  Madison 


WHAT  USERS  SAY 

The  Renulife  Violet  Ray  Fligh  Fre- 
quency Generator  u  superior  in  efficiency 
because  of  ita  perfect  character  and  con* 
trol  of  current,  compactness  and  perfe-t 
insulation.  The  smallneas  and  Itchiness 
of  Electrode  holder  is  also  a  great  ad- 
vantage." "The  doctor  told  roe  that  the 
trouble  was  hardening  of  the  arteries  I 
would  not  be  without  it  for  all  the  money 
1b  the  world."  "I  cannot  recoramcmi  it 
toohighlv."  "I  have  been  unrig  mine  now 
for  a  week  for  Sc.iatiea  and  I  am  highly 
pleased  with  results."  "I  think  it  is  one 
of  the  bast  little  machines  that  was  evsr 
invented ."  "I  have  used  it  with  excellent 
results  for  the  restoration  of  hair  and  sti  T 
and  sore  rheumatic  fincer  joints."  "Am 
well  pleased  with  the  Generator,  and  the 
kind  treatment  received  from  vour  Com- 
pany "  "My  Generator  has  stopped  my 
neuritis,"  "Every  bouse  should  have  a 
Renulife  Violet  Ray  High  Frequency 
Generator  for  the  treatment  of  Neuralgia; 
Neuritis:  Sore  Throat.  Kernela  in  Neck; 
Cramps:  Headache:  Stiff  Neck  Mus- 
Rheumatism  :  Paralysis 
— In  short,  pain  of  all  kinds." — M.  D. 

"I  have  been  much  relieved  by  the  use  of 
your  Violet  Ray  Generator." 
"It  to  fins  for  1 

"I  find  it  such  a  help  in  nervousness." 

"I  would  not  part  with  it  for  five  times  the 
price-  It  is  sure  a  little  wonder." 

"I  am  more  than  pleased  with  the 
Generator,  the  whole  family  are  using  it.'* 

THIS  TYPE  of  Violet  Ray  instru- 
ment makes  possible  a  light, convenient 
handle  and  permits  large  efficient 
units  to  be  used  contained  in  hand- 
some case- 

OUR  NEW  BOOK 

JUST  OUT.  This  latest  edition 
explains  in  detail,  with  many  illus- 
trations, the  uses  and  benefits  of 
Violet  Ray.  You  should  have 
one.    Free  for  the  asking. 
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Man  alive 
Listen ! 


You  can  smoke  Camels 
till  the  cows  come  home 
without  tiring  your  taste ! 

CAMELS  bring  to  you  every  joy  you 
ever  looked  for  in  a  cigarette !  They 
are  so  new  to  your  taste,  so  delightful 
in  their  mellow  mildness  and  flavor,  and 
so  refreshing,  you  will  marvel  that  so 
:much  enjoyment  could  be  put  into  a 
cigarette ! 

Camels  quality  is  as  unusual  as 
Camels  expert  blend  of  choice  Turkish 
and  choice  Domestic  tobaccos  which 
you  will  prefer  to  either  kind  of  to- 
bacco smoked  straight!  No  matter 
how  liberally  you  smoke,  Camels  never 
will  tire  your  taste ! 

You  will  marvel  at  Camels  smooth 
"body".  And,  your  delight  will  also  be 
keen  when  you  realize  Camels  leave  no 
unpleasant  cigaretty  aftertaste  nor  un- 
pleasant cigaretty  odor ! 

For  your  own  personal 
proof,  compare  Camels 
with  any  cigarette  in  the 
world  at  any  price. 


Camels  are  sold  everywhere  in  scientifically  sealed  packages 
of  20  cigarettes  for  20  cents;  or  ten  packages  (200  cigarettes) 
in  a  glassine-paper-covered  carton.  We  strongly  recommend 
this  carton  for  the  home  or  office  supply  or  when  you  travel. 


R.  J.  REYNOLDS  TOBACCO  CO. 
Please  mention  Everyday  Engineering  Magazine 
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FT  TELLS  YOU  HOW  TO 
MAKE  AND  DO  THINGS 


NUMBER  4 


Common  Causes  of  Automobile  Noises 

A  Simplified  Exposition  for  the  Man  Who  Runs  His  Own  Car 
Describing  What  Various  Noises  in  an  Automobile 
Are  Due  To  and  How  To  Eliminate  Them 

By  Victor  W.  Page,  M.  S.  A.  E. 


ONE  of  the  most  annoying  con- 
ditions experienced  in  motor- 
ing is  noisy  operation.  The 
first  year  a  car  is  used,  providing  that 
due  care  has  been  taken  in  regularly 
screwing  down  the  multitude  of  grease 
cups  provided, -the  motorist  will  not  be 
annoyed  by  noise.  But  after  the  car 
has  been  operated  for  a  season  or  two, 
no  matter  how  well  it 
has  been  taken  care  of, 
it  will  develop  a  series 
of  rattles  and  squeaks 
when  it  is  driven  over 
roads  that  are  not  of 
the  best.  Some  really 
important  noises  are 
due  to  relatively  unim- 
portant parts,  so  that  a 
driver  may  be  unneces- 
sarily worried  by  a 
loud  and  reoccurring 
noise  when  it  can  be 
easily  fixed  by  the  ap- 
plication of  a  few  drops 
of  oil  at  the  right  place. 

Automobile  noises 
may  be  divided  into 
four  classes,  i.e.,  those 
due  to  the  engine,  those 
resulting  from  wear 
in  the  power  transmis- 
sion system,  from  de- 
preciation in  the  run-  Front 
ning  gear,  and  lastly, 
those  due  to  looseness  in  the  body  and 
auxiliary  parts.  A  number  of  illus- 
trations which  accompany  this  article 
have  been  prepared  to  bring  out  in  an 
easily  understandable  way  the  various 
points  about  an  automobile  that  should 
be  inspected  in  event  of  noisy  opera- 
tion. When  locating  noises,  the  proper 
thing  to  do  is  to  go  over  the  car  sys- 
tematically and  inspect  all  of  the  points 
that  are  apt  to  be  noisy  unless  properly 
adjusted  and  oiled. 


Body  Noise 
Among  the  most  annoying  of  the 
common  noises  are  the  various  squeaks 
and  creaking  sounds  which  are  usually 
caused  by  the  various  parts  of  the  body 
or  auxiliary  members.  Most  of  the 
body  squeaks  result  from  two  pieces 
rubbing  together  which  should  be  in 
fixed  relation.    When  a  car  is  first 


Radiator  must  be  sea/reO/M 
bo  I  tad  to  frame-  _^fl 


Change  speed, 
mm  or  not  p, 
oiltd  will  cause 
noise  on  ' 

in, 


versa!  joint  causes  noise 

every  time  clutch  is  let  fn  or  pushed 

out  while  car  is  in  motion. 


causes  rattling 
spring  shackle  results 
W7  noise  on  rough  roads 

Engine  bolts  must  be  tight.  Loose 
engine  causes  hard  knocking  noise 


end  of  typical  motor  car  showing  sources  of 

built,  the  manufacturers  interpose  strips 
of  felt  or  leather  between  the  body  sills 
and  the  frame  side  members.  After  a 
time  this  material  flattens  out  or  beds 
down  and  the  sills  of  the  body  will 
rub  on  the  dry  leather  or  other  padding 
or  parts  of  the  body  may  come  in  con- 
tact with  the  metal  frame.  When  the 
body-retaining  bolts  are  loose,  a  slight 
movement  of  the  body  is  permitted 
every  time  a  car  goes  around  a  corner 
or  whenever  it  is  run  over  rough  roads. 
This  slight  movement  is  all  that  is 


needed  to  produce  a  pronounced 
squeaking  or  creaking  noise. 

The  remedy  is  a  very  simple  one. 
If  the  felt  strips  are  battered  down  to 
such  a  point  that  the  sills  can  come 
in  contact  with  the  frame  at  different 
points,  the  old  pads  should  be  removed 
and  new  ones  substituted  for  them.  If, 
however,  they  are  not  flattened  down 
very  .much,  a  simple 
tightening  of  all  the 
body  retention  bolts  is 
all  that  will  be  neces- 
sary to  hold  the  parts 
firmly  together. 

Squeaking  Doors 

Another  common 
trouble  in  a  body,  espe- 
cially if  it  is  a- closed 
body,  is  squeaking 
doors.  Sometimes  the 
metal  members  of  the 
door  lock  may  rub 
against  each  other,  the 
door  hinges  may  be  dry 
or  the  material  of  which 
the  door  is  composed 
may  have  changed  in 
form  sufficiently  so 
that  the  door  no  longer 
fits  the  door  frame  ac- 
curately. Wherever 
oise  metal  parts  come  in 

contact,  the  squeaking 
can  soon  be  prevented  by  applying  a 
few  drops  of  oil  at  the  right  places.  If 
the  door  squeaks  and  rattles  because  it 
is  loose  in  the  frame,  various  expedi- 
ents, such  as  installing  small  leaf 
springs  made  from  brass  strips  or  clock 
springs  so  that  they  will  take  up  the 
space  between  the  door  and  the  frame 
when  the  door  is  closed  or  small  pads 
of  rubber  which  may  be  cut  from  an 
old  inner  tube  may  be  placed  between 
the  door  and  the  body. 

Another  point  about  the  body  that  is 
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apt  to  squeak  is  the  windshield.  When- 
ever this  causes  noise,  it  is  usually  be- 
cause the  nuts  on  the  windshield  sup- 
porting posts  are  loose.  These  are 
placed  under  the  cowl  in  almost  all  gars 
and  as  they  are  out  of  sight,  they  are 
apt  to  be  out  of  mind.    It  is  usually 


or  aprons  can  be  prevented  is  to  pre- 
vent the  cause  by  strengthening  the 
unsupported  portions  with  strips  of 
metal  or  wood  securely  riveted  or 
bolted  to  the  offending  members  and 
to  the  frame  or  supporting  brackets. 
Another  cause  of  rattle  that  is  not 


'Be  sure  windshiald  is  tight  at  cowl  to  prevent  squeaks 


Loose  lamps 
cause  rattling^ 
noise 

Mudguards  loose 
on  support  or 
apron  loose  on 
frame  couses 
squeaking. 


If  top  is  not 
securely 
^fastened  at 
■these  points 
looseness  will 
cause  noise 

Be  sure  hood 
sides  are  held 
securely  on 
both  sides. 


Front  wheel 
bearing  must 
be  proper! 
adjusted 


There  should  be  no  lost 
motion  in  steering  knuckles 


Loose  tire 
rim  lugs 

■  Igueaking 


Front  view  of  automobile  showing  points  needing  inspection  in  looking  for  noise 


it  is  not  long  before  there  is  a  slight 
loosening  which  will  cause  noise. 
Tighten  them  with  pliers  or  a  wrench 
to  make  sure  they  will  not  loosen. 

Engine  Noise 

Considering'  the  power  plant  as  a 
source  of  noise,  various  articles  that 
have  been  published  in  Everyday  En- 
gineering Magazine  have  outlined 
what  these  noises  may  be  caused  by. 
As  a  general  rule,  knocking  is  due  to 
over-heating  or  excessive  carbon  de- 
posits, if  it  is  not  produced  by  worn 
bearings  or  other  mechanical  parts. 
Knocking  due  to  carbon  can  be  readily 
prevented  by  eliminating  the  cause, 
and  as  most  engines  are  now  made  with 
detachable  cylinder  heads,  there  is  no 
real  reason  for  not  cleaning  them  out 
as  frequently  as  may  be  necessary.  Of 
course,  knocking  due  to  worn  bearings 
can  only  be  prevented  by  properly  tak- 
ing up  the  looseness.  Knocking  due 
to  over-heating  can  be  prevented  by 
making  sure  that  there  is  an  ample 
supply  of  the  proper  grade  of  lubri- 
cating oil  in  the  engine,  that  the  fan- 
driving  belt  is  tight,  that  the  radiator 
is  cleaned  and  none  of  the  hose  con- 
nections buckled  to  prevent  proper  flow 
of  water,  that  the  water  pump  is  cir- 
culating the  cooling  liquid  and  that  the 
radiator  is  kept  properly  filled  with 
water. 

In  connection  with  lubrication  the 
point  that  should  be  carefully  looked 
after  is  to  see  that  the  oil  pump  is  cir- 
culating oil  through  the  system.  In 


difficult  to  tighten  them  up  with  ordi- 
nary wrenches,  so  socket  wrenches 
should  be  used  to  make  sure  that  the 
nuts  are  screwed  up  tightly  against  the 
rubber  washers  and  also  that  the  wind- 
shield supporting  posts  are  drawn 
tightly  into  their  sockets  or  against  the 
rubber  washers  at  their  base  on  top  of 
the  cowl. 

Other  parts  that  can  cause  intermit- 
tent noise  are  the  mudguards  and  side 
aprons.  If  the  mudguards  or  their 
supporting  aprons  are  loose  on  the 
body,  a  rattling  noise  will  result,  where- 
as if  the  apron-retaining  screws  are 
loose  where  they  go  through  the  frame 
channel  members,  it  is  possible  for  the 
apron  to  move  against  the  frame  and 
cause  a  squeak.  On  some  moderate 
priced  and  most  cheap  cars,  the  metal 
of  which  the  fenders  and  apron  are 
made  is  apt  to  be  of  a  light  gauge  and 
as  the  metal  is  thin,  there  will  be  a 
certain  amount  of  vibration  because  the 
parts  may  not  be  supported  for  con- 
siderable distances.  The  metal  acting 
as  a  diaphragm  produces  a  constant 
drumming  or  rattling  noise,  which  in 
the  case  of  a  four-cylinder  car  keeps 
time  with  the  running  of  the  engine 
and  vibrates  in  unison  with  the  motor 
at  certain  critical  speeds.  The  only 
way  noise  due  to  light  gauge  fenders 


Keep  Spring  well  oiled 

Be  sure  all  rim 
lugs  are  lightly 
seated 


^Tire  carrier 
jnust  be  securely 
fastened 


Rivets  holding  frame  members  to- 
gether must  be  tight  to  prevent 
squeaking 

Brake  rod  links  and  actuating  shafts 
must  be  well  oiled  and  not  worn  un- 
/  duly  to  secure  quiet  action. 

^^mm^.     Body  supporting 
brackets  must  be 
tight  on  frame 
side  member. 


Wear  at  cantilever  spring 
center  bearing  bolt  will 
cause  knocking  sounds 


Rear  end  of  modern  automobile  chassis  showing  frame  parts  to  be  looked  over 


often  located  is  the  loosening  of  the 
points  of  support  of  the  body  at  the 
body  braces,  also  loose  motor  retention 
bolts  and  lost  motion  at  the  ball  ends 
of  the  windshield  support  posts  to 
which  the  front  bow  of  the  top  is  held 
by  wing  nuts  or  thumb-screws.  Usually 
these  are  tightened  with  the  fingers  and 


most  of.  the  modern  engines,  the  pump 
must  work  continuously  so  that  all 
parts  will  receive  the  proper  amount 
of  oil.  If  the  pump  is  not  working 
properly,  the  oil  container  in  the  en- 
gine base  might  be  full  of  the  proper 
grade  of  oil  and  yet  it  would  not  be 
circulating  to  the  bearing  points. 
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Loose  fuel  tank 
causes  noise 

Spring  Clip  Nuts 
shoulabe  tight  \ 


Transmission  System  Noise 
The  transmission  system  is  not  apt 
to  make  any  noise  when  the  car  is 
operated  on  the  direct  drive  or  high 
speed  position  unless  there  is  consider- 
able wear  in  the  transmission  bearings 
or  an  imperfect  adjustment  at  the  rear 
axle.  When  running 
on  low  and  intermedi- 
ate speeds  most  cars 
will  produce  noise  be- 
cause of  the  amount  of 
power  transmitted  by 
gears,  but  this  can  be 
reduced  to  a  minimum 
by  filling  the  gear  case 
with  adequate  quanti- 
ties of  the  proper  gear 
case  lubricant. 

When  the  universal 
joints  are  worn,  one 
will  note  a  rattling 
noise  every  time  that 
the  clutch  is  applied  or 
released,  and  one  will 
also  notice  a  pro- 
nounced rattling  if  the 
engine  does  not  run 
regularly.  This  is  because  the  lost  mo- 
tion between  the  parts  of  the  universal 
joints  will  be  the  first  taken  up  and 
then  the  parts  become  loose  again  un- 
der the  fluctuations  of  power  delivery. 
If  the  engine  runs  steadily  after  the 
looseness  is  taken  up  by  the  initial 
application  of  power,  the  parts  will  re- 
main in  contact  as  long  as  the  torque 
is  uniform  and  there  will  be  no  noise. 


Dry  Bearings  Squeak 
A  squeaking  noise  is  sometimes  pro- 
duced by  a  dry  clutch  spigot  bearing 
if  a  cone  clutch  is  used  and  a  dry  or 
worn  clutch  throw-out  bearing  on  any 
type  of  clutch  may  cause  noise.  This 
will  be  in  the  form  of  a  squeaking  that 


Poorly  adjusted  drive  bearing  Wear  ;„  Brake  rods 
or  insufficient  lubricant  causes     or  s. 


or  shafts  courses 
minor  rattlincf 


Worn  shackle. 
Units  also 
cause  noise 


Worn  shackle  bolt 
scauses  knocking 
when  going  over 
rouan  roads. 


spring  leaves 
cause  saueaking 


Points  m  the  transmission  system  and  rear  suspension  that  rattle  when  worn 


will  be  noticed  only  when  the  clutch  is 
held  out  with  the  foot  pedal.  If  the 
bearings  on  either  the  main  or  the 
countershaft  of  the  gear  box  are  worn 
or  broken,  there  will  be  a  certain 
amount  of  rattling  noise  all  the  while 
that  the  car  is  being  driven.  Practi- 
cally all  ball  or  roller  bearings  will 
cause  a  clicking  noise  which  reoccurs 
at  regular  intervals  if  one  of  the  balls 


or  rollers  is  broken  or  if  a  race  ring 
is  cracked. 

A  grinding  noise  in  the  back  axle 
indicates  a  poor  adjustment  of  the  driv- 
ing gears  and  may  be  due  to  the  gears 
meshing  too  deeply  or  not  meshing 
deeply  enough.  The  only  way  one  can 
prevent  rear  axle  noise 
is  to  make  sure  that  the 
driving  gears  are  in 
good  condition,  that" 
they  are  properly  ad- 
justed and  that  there  is 
plenty  of  grease  in  the 
differential  housing. 

Chassis  Parts  Cause 

Most  Noise 
The  various  parts  of 
the  automobile  chassis 
are  the  most  common 
cause  of  noise,  as  any 
looseness  in  the  multi- 
tude of  links  and 
shackles  will  cause  a 
rattle.  Starting  with 
the  front  end  of  the 
car,  the  first  thing  to 
do  is  to  see  that  the  lamps  and  lamp- 
supporting  brackets  are  secure.  An- 
other point  to  inspect  is  the  lamp  glass 
or  lens  which  sometimes  become  loose 
in  their  frames  and  make  a  rattling 
noise  all  the  time  the  car  is  operated 
because  of  engine  vibration.  This  can 
be  easily  prevented  by  putting  pack- 
ing material,  usually  in  the  form  of  felt 
(Continued  on  page  370) 


Worn  spring  eye 
bushing  or  bolt 
causes  rattling 
noise. 


,  Loose  brakes  cause 

^rattling by  hitting 
brake  arum  on  wheel 


Mudguards  must  be 
firmly  secured  to  body 
and  running  boards. 


Body  must  be  securely  bolted  to 
frame  and  felt,  rubber  or  leather  strips 

/should  be  placed  between  sills  and 

I  metal  frame 


Be  sure  top  is  held 
tightly  at  these 
points  which  aire  dup- 
licated on  other  side  of  car. 

Hood  rubbing  on  cowl 
or  radiator  causes 
squeakincj. 

Keep  hood  i 
/clips  tight 


Loose  or  pocrly 
fitting  doors  are 


There  are  twenty-  four  of  these 
'Tim  lugs  to  keep  tiaht. Anyone 
that  is  loose  causes  a  squeak. 


Brakes  must  be 
adjusted  so  they 
will  not  rattle 
against  drum. 


Be  sure  apron  is  firmly 
attached  to  both  frame 
side  and  running  board. 


Three-quarter  rear  view  of  late  model  automobile  showing  parts  of  body  and  running  gear  that  contribute  their  quota 

to  a  noisy  car 
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Modern  Precision  Measurements 

A  Brief  and  Concise  Exposition  of  the  Latest  Means  of  Measuring  Minute 
Distances  and  the  Refinement  of  Measuring  Appliances  From  the 
Prehistoric  Measuring  Stick  to  Modern  Precision  Apparatus 

By  Harry  A.  Mount 


THE  art  of  measurement  had  its 
beginning  so  far  back  in  dim 
antiquity  that  we  do  not  know 
just  where  it  originated.  The  earliest 
peoples  of  which  we  have  record  used 
crude  measuring  instruments  and  built 
their  houses  and  measured  distances  by 
more  or  less  crude 
standards.  Undoubt- 
edly, the  first  meas- 
uring instruments 
were  nothing  more 
than  sticks  or  stones 
cut  or  broken  to  a 
common  length.  In 
fact,  notched  sticks 
have  been  taken 
from  excavations  of 
ancient  sites  and 
these  appear  to  have 
been  the  crude  an- 
cestors of  our  yard- 
sticks. 

Just  as  the  necessity  for  a  standard 
of  measurement  grew  as  the  ancestors 
of  our  race  first  learned  to  build  houses 
and  boats,  so  the  measuring  instrument 
itself  has  been  made  more  and  more 
accurate  and  better  systems  of  measure- 
ment developed  until  today  we  are  able 
to  measure  with  absolute  precision  dis- 
tances so  small  that  the  average  human 
mind  cannot  conceive  them.  At  the 
same  time  we  are  able  to  measure  dis- 
tances so  great  that  our  earth  seems  a 
puny  speck  in  comparison. 


The  simplest  of  measuring  instru- 
ments, the  measuring  stick,  or  "cubit 
rod"  had  its  origin  way  back  before  the 
dawn  of  history.  Even  Noah  laid  out 
his  ark  in  cubits.  But  it  is  a  far  cry 
from  the  ancient  measuring  stick  to  the 
precision  measuring  instruments  of  to- 


Photographs  taken  to  show  interference  bands  used  in  measuring  by  light  waves 


day  with  which  it  is  possible  to  meas- 
use  with  absolute  accuracy  so  tiny  a 
distance  as  a  twenty-millionth  of  an 
inch — a  twentieth  part  of  a  millionth — 
a  distance  so  small  as  to  be  beyond  the 
average  understanding. 

To  give  an  understandable  idea  of 
just  how  far  a  millionth  of  an  inch  is, 
a  scientist  of  the  Bureau  of  Standards 
has  figured  that  if  a  rod  of  tool  steel, 
one-half  inch  in  diameter  were  clamped 
in  a  vise,  so  that  the  free  end  projected 
twelve  inches;  and  that  if  an -ordinary 


house-fly  should  alight  on  the  tip  of 
the  rod,  the  fly's  weight  would  bend  the 
rod  just  a  millionth  of  an  inch!  An 
ordinary  human  hair  would  have  to  be 
divided  into  about  three  thousand  equal 
parts  to  get  pieces  a  millionth  of  an 
inch  in  thickness.  But  you  or  I, 
equipped  with  mod- 
ern apparatus,  and 
given  a  few  minutes 
instruction,  could 
measure  the  thick- 
ness of  that  infini- 
tesimal piece  of  hair 
very  accurately. 

Early  Measurements 
Derived  from  Body 

It  is  interesting 
to  note  that  our 
present  English  sys- 
tem of  measurement 
was  derived  directly 
from  the  dimensions  of  the  human 
body.  The  earliest  known  systems  of 
measurement  were  built  something  like 
this:  digit,  the  width  of  a  finger;  palm 
or  handbreadth,  width  of  the  palm; 
span,  width  of  the  extended  hand ;  foot, 
length  of  the  foot;  cubit,  length  of  the 
arm;  pace,  length  of  a  step;  fathom, 
distance  between  extended  arms.  For 
longer  distances,  a  day's  journey  served 
as  a  convenient  gauge. 

But  as  the  need  for  some  sort  of 


The  yardstick  of  the  housewife  need 
not  be  accurate  to  less  than  one-six- 
teenth of  an  inch.  A  skilled  machinist 
can  work  to  the  hundredth  of  an  huh 
with  caliper  and  steel  scale.  Microm- 
eter calipers  will  measure  to  one-tenth 
of  a  thousandth  of  an  inch 
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standards  of  measurement  grew,  rude 
measuring  devices  were  invented.  At 
first  these  were  simply  notched  sticks. 
Probably  one  of  the  oldest  existing 
measuring  instruments  is  a  notched 
stick  taken  from  a  very  ancient  Egyp- 
tian tomb  by  excavators  for  the  Metro- 
politan Museum  of  Art.  Later  forms 
of  Egyptian  "cubit  rods"  which  have 
been  found  were  made  of  stone  and 
fairly  accurately  divided. 
It  is  probable  stone  measuring  rods 


self,  has  kept  pace  step  by  step  with 
our  ability  to  measure  distances  ac- 
curately. 

Accurate  Measurement  a  Recent 
Development 

It  has  been  only  within  very  recent 
years  that  accurate  measurement  was 
an  everyday  matter.  Old  mechanics  re- 
member the  day  when  men  who  could 
fit  parts,  such  as  bearings,  accurately, 
received  higher  pay  than  his  fellow 


Precision  measuring  machine  will  measure  to  one-hundredth  part  of  a  thousandth  of 

an  inch 


as  making  the  micrometers  themselves, 
dividing  engines  are  used  which  are 
accurate  within  a  hundred-thousandth 
of  an  inch.  But  the  human  element  of 
uncertainty  enters  so  largely  into  such 
fine  measurements  that  in  at  least  one 
big  shop  where  accurate  measurements 
are  required,  it  is  the  practice  to  have 
three  workmen  make  the  measurement 
and  then  to  average  the  results. 

Use  of  Light  Waves 

Then  came  the  interferometer  meth- 
od of  measurement,  developed  by  our 
Bureau  of  Standards  during  the  war. 
The  length  of  a  wave  of  light  is  used 
both  as  a  standard  of  measurement  and 
in  making  the  actual  measurement. 
The  length  of  that  light  wave  never 
varies.  It  is  the  same  at  the  North 
Pole  as  at  the  Equator.  The  new 
method  determines  with  absolute  pre- 
cision variations  of  a  millionth  of  an 
inch  and  the  human  element  is  entirely 
eliminated.  With  extreme  care  varia- 
tions of  a  twenty-millionth  part  can  be 
noted. 

But  what  of  it?  What  difference 
can  it  possibly  make  to  you  and  me  if 
a  few  scientists  have  gotten  together 
and  figured  out  a  way  to  measure  a 
millionth  of  an  inch?  It  means,  first 
of  all,  that  .we  have  progressed  a  long 
way  from  yardstick  days.  Not  that  we 
will  ever  measure  the  garden  fence  or 
lay  the  kitchen  linoleum  to  a  millionth 
of  an  inch.  But  we  will  have  better 
and  more  enduring  sewing  machines, 


were  used  in  constructing  the  pyramids. 
The  great  pyramid  of  Ghizeh,  built 
4000  years  B.  C,  seems  to  be  accurate- 
ly constructed  and  it  stands  today  as  a 
record  of  the  system  of  measurement 
used  by  the  ancients.  In  fact,  the 
Anglo-Saxon  system  of  measurement 
was  derived  directly  from  its  dimen- 
sions. But  until  very  recent  times  the 
dimensions  of  the  human  body  were 
used  as  standards  of  measurement.  In 
England,  as  late  as  the  reign  of  Henry 
I,  the  English  yard  was  the  length  of 
the  sovereign's  arm.  The  custom  also 
prevailed  in  other  countries  and  since 
kings  were  not  cast  all  in  the  same 
mould  there  was  great  confusion  as  to 
standards  of  measurement  which  varied 
with  the  physical  peculiarities  of  the 
reigning  monarch. 

Later  standards  of  measurement,  as 
the  need  for  uniformity  and  accuracy 
grew  and  better  measuring  instruments 
were  made,  were  fractional  lengths  of 
the  earth's  diameter  and  the  arc  of  a 
pendulum.  Other  attempts  to  set  in- 
variable standards  were  made  by  finely 
engraving  two  parallel  lines  on  metal 
bars.  But  as  soon  as  measuring  instru- 
ments of  sufficient  accuracy  were  made, 
it  was  found  that  these  -  standards 
varied  under  different  tempertaures  or 
other  conditions.  The  advancement  of 
science,  and  indeed  of  civilization  it- 


At  the  left,  the  simple  apparatus  used  in  measuring  by  light  waves  is  shown.  The 
group  of  gauge  buttons  at  the  right  have  such  accurately  finished  surfaces  they  adhere 
together  with  force  enough  to  support  their  own  weight 


workmen  and  he  closely  guarded  the 
secret  of  his  ability.  His  was  almost  a 
separate  trade.  Then  came  the  microm- 
eter caliper  and  today  very  accurate 
machine  shop  work  is  regularly  done 
to  a  ten-thousandth  of  an  inch.  In 
the  most  accurate  machine  work,  such 


better  bicycles,  longer-lived  automo- 
biles and  more  reliable  airplanes  be- 
cause accuracy  in  the  fabrication  of 
their  components  insures  all  of  the  de- 
sirable qualities. 

The  micrometer  gauge  is  not  to  i>e 
'discarded.    But  micrometers  get  out  of 
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adjustment.  As  they  are  used,  the 
measuring  faces  wear  away  and  they 
have  to  be  readjusted.  So  it  is  with 
all  other  types  of  accurate  gauges  used 
in  machine  shop  practice,  and  accurate 
standards  are  necessary  to  reset  them 
when  worn. 

Heretofore  we  have  used  gauge 
blocks  that  were  very  expensive  and 
accurate  to  about  a  hundred-thou- 
sandth of  an  inch  in  making  the  cor- 
rections. Now  we  have  available  gauge 
blocks  that  cost  less  than  a  tenth  as 
much  and  are  accurate  to  a  millionth 
of  an  inch.  This  means  that  we  will 
have  more  uniformly  accurate  measur- 
ing tools  and  consequently  a  more  uni- 
form product.  This  is  extremely  im- 
portant in  quantity  production  where 


come  plainly  visible.  These  bands  are 
caused  by  the  interference  of  light 
waves  reflected  from  the  lower  surface 
of  the  glass  with  those  reflected  from 
the  surface  of  the  steel.  It  has  been 
determined  that  the  dark  bands  are 
caused  by  a  quenching  of  the  light,  due 
to  the  two  sets  of  waves  getting  "out 
of  step"  when  one  set  crosses  the  air 
gap  between  the  glass  and  the  steel. 

It  has  been  further  determined  that 
these  interference  bands  occur  at  every 
half  wavelength  of  light,  so  that  each 
band  represents  a  variation  of  a  hun- 
dred-thousandth of  an  inch  in  the  steel 
surface.  If  the  bands  are  straight  and 
parallel  it  indicates  the  surface  is  per- 
fectly flat.  If  the  bands  are  curved, 
they  indicate  minute  hills  and  valleys 


/Wavelength 

approximately 
.00001  inch.  -. 


■Optical  glass 
flat 


Steel  Surface  Tested'' 


Exaggerated  drawing  showing  how  light  waves  can  be  used  in  measuring  flatness  of 

surfaces 


pieces  made  in  one  department  have  to 
fit  those  made  in  another,  and  where 
spare  and  replacement  parts  have  to  be 
procured  from  factories  thousands  of 
miles  away  from  the  ultimate  consumer 
of  their  product.  But  just  how  is  it 
possible  to  measure  a  millionth  of  an 
inch?  The  method  is  not  complicated. 
Briefly  it  is  this: 

Measuring  a  Millionth  of  an  Inch 

It  is  known  that  the  waves  of  sodium 
light,  produced  by  bunting  common 
salt  in  a  flame,  are  one  fifty-thousandth 
of  an  inch  in  length.  We  need  not 
worry  about  how  that  was  discovered. 
Suffice  to  say  that  it  is  a  fact  and  that 
the  length  of  the  light  wave  is  always 
the  same. 

Suppose  we  wish  to  test  a  steel  sur- 
face for  flatness.  A  simple  piece  of 
clear  glass,  ground  on  one  side  so  that 
the  surface  is  optically  flat,  is  the  only 
tool  required.  The  steel  is  placed  un- 
der the  sodium  light  and  the  glass  is 
pressed  in  close  contact.  Immediately 
a  series  of  alternately  dark  and  light 
"interference  bands"  varying  in  num- 
ber and  contour  with  the  surface  be- 


in  the  steel  surface,  just  as  the  lines 
on  a  contour  map  represent  hills  and 
valleys. 

In  measuring  the  length  of  a  piece  of 
steel,  the  piece  to  be  tested  is  placed  on 
a  perfectly  flat  surface  beside  another 
piece  of  known  length.  The  glass  is 
placed  across  the  two  and  by  observing 
the  interference  bands  it  is  possible  to 
tell  whether  the  two  pieces  are  of  ex- 
actly the  same  length,  or  how  much 
they  are  at  variance.  By  the  use  of  an 
instrument  called  an  interferometer, 
which  operates  on  the  same  principle, 
the  calculations  can  be  reduced  to  so 
small  a  quantity  as  a  twentieth  of  a 
millionth  of  an  inch:  So  far  the  most 
practical  application  of  the  method  has 
been  in  the  making  of  precision  gauges. 

Outfit  for  Shop  Use  s 

A  Boston  concern  has  just  placed  on 
the  market  a.  complete  outfit  intended 
for  shop  use  in  inspecting  flat  surfaces 
and  for  length  measurements  by  the 
interference  of  light  waves.  The  out- 
fit consists  of  two  working  optical  glass 
flats,  one  master  flat,  and  a  source  of 


monochromatic  light,  or  light  of  one 
wavelength  or  color. 

The  light  source  is  a  conveniently  ar- 
ranged box  containing  a  tungsten  fila- 
ment lamp.  There  is  provided  a  spe- 
cial selenium  diffusing  lens,  which  cuts 
out  all  the  wavelengths  of  the  violet, 
blue,  green,  orange  and  yellow  light 
and  allows  only  a  very  definite  red 
wavelength  to  pass.  A  monochromatic 
light  is  used  because  if  more  than  one 
wavelength  of  light  is  allowed  to  fall 
on  the  object  being  gauged,  the  inter- 
ference bands  are  double  and  it  is  more 
difficult  to  interpret  them.  A  mono- 
chromatic light  produces  single  inter- 
ference bands,  which  are  sharply  de- 
fined as  alternate  light  and  dark  spaces. 

The  wavelength  of  this  red  light  is 
approximately  a  fifty-thousandth  of  an 
inch.  The  interference  bands,  how- 
ever, occur  at  every  half  wavelength  or 
every  hundred-thousandth  of  an  inch. 
Thus  the  unit  of  measurement  is  a 
hundred-thousandth.  It  is  possible, 
however,  to  gauge  a  tenth  of  that  dis- 
tance with  the  eye,  so  that  measure- 
ments of  a  millionth  of  an  inch  can  be 
made  with  great  accuracy.  Finer  meas- 
urements require  more  precise  methods, 
but  the  same  equipment  may  be  used. 

As  an  instance  of  how  the  apparatus 
is  used,  suppose  we  are  testing  a  steel 
surface  for  flatness.  Any  one  of  the 
optical  glass  flats  is  pressed  in  close 
contact  with  the  surface,  so  that  all  the 
air  possible  is  expelled.  If  the  surface 
is  perfectly  flat  no  interference  bands 
will  be  observed.  But  if  there  is  a  de- 
pression in  the  surface,  at  'the  point 
where  the  depression  begins  there  will 
be  a  tiny  wedge  of  air  between  the  glass 
and  the  steel  surface.  A  light  wave 
coming  from  the  box  will  penetrate  the 
glass  and  part  of  it  will  be  reflected  to 
the  eye  from  the  under  or  inside  surface 
of  the  glass.  Another  part  of  the  same 
wave  will  cross  the  tiny  air  gap  and 
be  reflected  to  the  eye  from  the  surface 
of  the  steel.  But  in  crossing  the  air 
gap  the  two  parts  of  the  wave  get  "out 
of  step"  so  that  in  reaching  the  eye 
they  actually  collide  or  interfere  with 
each  other  and  the  eye  sees  these  inter- 
ferences as  dark  spots,  or  rather  fails 
to  see  anything  at  these  points.  Thus, 
not  only  can  we  observe  that  there  is  a 
depression  in  the  steel,  but  we  can  de- 
termine just  how  much  of  a  depression 
by  counting  the  interference  bands. 

Just  what  takes  place  is  illustrated 
in  the  accompanying  drawing,  although 
on  a  greatly  exaggerated  scale. 

In  comparing  the  length  of  two 
gauges,  or  the  diameters  of  two  plug 
gauges  or  ball  bearings,  the  two  ob- 
jects are  placed  between  two  of  the 
glasses  and  the  observer  looks  down 
through  the  two  glasses.  In  this  case 
the  under  surface  of  the  top  glass  acts 
as  one  reflecting  surface,  as  before,  and 
(Continued  on  page  313) 
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Electrons  and  the  Constitution  of  the 

Chemical  Atom 


CNTURIES  before  the  dawn  of 
modem  experimental  science  the 
ultimate  constitution  of  matter 
was  a  subject  of  speculation  and  theory. 
The  conception  of  the  atom  was  formed, 
as  a  minute  indivisible  particle  of  mat- 
ter and  every  substance  was  held  to  be 
composed  of  such  minute  and  impene- 
trable particles.  In  the  early  days  of  the 
last  century  chemistry  was  formulated. 
The  word  atom  acquired  a  new  mean- 
ing, the  conception  of  the  molecule 
built  up  of  atoms  was  evolved  and  the 
molecule  came  nearer  the  old  time  atom 
of  the  philosophers  than  did  the  new 
atom  of  the  chemist.  What  might  for 
instance,  under  the  old  theories  be 
called  an  atom  of  water  was  now  called 
a  molecule  of  water;  in  a  general  way 
it  was  assumed  that  an  atom  could  not 
exist  alone,  that  it  must  be  combined 
with  one  or  more  other  atoms  building 
up  molecules.  The  conception  of  the 
chemical  elements  was  formed,  and  the 
universe,  or  as  much  of  it  as  man 
could  get  at,  was  found  to  consist  of 
marvelously  few  elements.  Another 
change  has  come;  the  atom  no  longer  is 
accepted  as  the  smallest  possible  di- 
vision of  matter,  but  is  considered  as  a 
compound  structure  of  varying  num- 
bers of  parts,  some  atoms  containing 
more  parts  than  others,  so  that  the  atom 
is  compound  in  structure  and  is  made 
up  of  components,  originally  called 
corpuscules. 

In  olden  times  alchemists  had  made 
their  living  by  persuading  men  of  prop- 
erty and  rank  to  back  up  their  efforts, 
alleged  or  sincere,  to  convert  the  base 
metals  into  gold.  Some  of  the  alchem- 
ists were  probably  honest,  but  many 
were  imposters.  After  the  modern 
chemist  had  found  that  the  world  of 
matter  consisted  of  less  than  a  hundred 
elements,  he  began  wondering  whether 
there  might  not  be  an  ultimate  sub- 
stance, out  of  which  the  elements  were 
composed.  If  such  were  the  case  the 
transmutation  of  metals  might  not  be 
impossible  after  all.  This  original  of 
all  matter,  whose  existence  was  not 
even  hinted  at  by  any  known  property 
of  the  elements,  was  termed  protyle — 
the  first  stuff,  from  the  Greek.  The 
word,  atom,  from  the  same  language 
means,  indivisible;  molecule,  from  the 
Latin,  means  little  mass.  The  old 
scholastic  philosophers  had  all  sorts  of 
views  about  matter.  Some  practically 
said,  that  it  did  not  exist;  this  is  about 
what  Bishop  Berkley's  subjective  ideal- 
ism amounted  to. 
Priestly  and  Lavoisier  are  generally 


By  Prof.  T.  O'Conor  Sloane 

considered  the  founders  of  the  modern 
science  of  chemistry  by  their  work  on 
oxygen  and  on  the  theory  of  combus- 
tion. Soon  the  idea  was  grasped,  that 
chemistry  was  a  quantitative  science, 
and  that  the  composition  of  compounds 
must  be  determined  and  stated  by 
weight.  This  was  an  immense  stride  in 
the  right  direction;  the  use  of  the  chem- 
ist's balance,  the  subjection  of  com- 
pounds and  elements  to  the  criterion  of 
proportion  by  weight,  the  devising  of 
methods  for  the  quantitative  analysis 
of  substances,  making  the  quantitative 
composition  the  all  important  thing  in 
the  study  of  a  substance,  all  these  lie 
at  the  foundation  of  modern  chemistry. 
The  theory,  that  matter  was  all  made 
up  of  compounds  of  a  few  original  in- 
alterable substances  was  formed,  the 
substances  were  called  elements,  and  it 
was  found,  by  the  application  of  the 
chemist's  balance,  that  the  elements 
united  in  very  simple  ratios  as  regards 
the  weights  entering  into  combination 
with  each  other.  It  was  found  that 
water  was  composed  of  one  part  of 
hydrogen  and  eight  parts  of  oxygen; 
hydrogen  was  the  lightest  substance 
known,  and  one  part  of  no  other  ele- 
ment entered  into  combination  with 
eight  parts  of  oxygen,  it  was  always  a 
greater  weight.  As  water  was  taken  to  be 
a  combination  of  an  atom  of  hydrogen 
with  an  atom  of  oxygen,  its  gravimetric 
composition,  which  means  its  composi- 
tion by  weight,  was  supposed  to  give 
the  relative  weights  of  the  atoms  of 
hydrogen  and  oxygen;  that  of  hydrogen, 
the  lightest  element  known,  was  taken 
as  the  base  of  the  atomic  weights,  and 
was  put  at  unity,  or  one,  which  gave 
the  weight  of  the  atom  of  oxygen  as 
eight.  From  time  to  time  new  or  rather 
unknown  elements  were  discovered  and 
added  to  the  list;  their  atomic  weights 
were  determined  on  the  basis  of  the 
composition  of  water  given  above,  and 
each  such  discovery  was  a  triumph  of 
the  comparatively  new  science. 

Then  the  law  that  the  molecules  in 
the  gaseous  state  all  occupy  the  same 
volume  was  formulated  and  accepted, 
and  this  forced  a  modification.  A 
single  instance  will  suffice  to  show  just 
what  kind  of  changes  were  involved. 
The  volumetric  composition  of  water, 
when  its  constituents  were  in  the  gase- 
ous state,  and  in  those  times  they  were 
only  known  as  permanent  gases,  is 
one  volume  of  oxygen  to  two  volumes 
of  hydrogen.  Water  is  readily  decom- 
posed by  electrolysis,  many  of  our 
readers  have  done  it  as  an  interesting 


experiment,  and  when  water  is  so  de- 
composed and  the  gases  are  separately 
collected  in  two  tubes,  the  hydrogen  in 
one  and  the  oxygen  in  the  other,  it  will 
be  found  that  the  hydrogen  measures 
twice  as  much  as  the  oxygen.  There- 
fore by  the  last  law  to  form  water, 
twice  as  many  molecules  of  hydrogen 
would  be  needed  as  of  oxygen.  Mole- 
cules of  elements  are  supposed  to  con- 
tain as  a  rule  the  same  number  each  of 
atoms;  therefore  the  water  molecule 
should  contain  two  atoms  of  hydrogen 
and  one  of  oxygen,  and  its  formula 
should  be  H2  O  and  not  H  O.  Yet  up 
to  the  year  1870  and  even  later  many 
chemists  wrote  the  formula  of  water 
as  H  O.  But  a  few  years  earlier  it 
was  always  so  written.  It  was  about 
the  year  1868,  that  Columbia  College, 
as  it  was  then  called,  announced,  that 
the  new  system  of  chemistry  should  be 
accepted  and  used  in  its  scientific 
courses.  In  the  old  system  the  symbol 
or  formula  of  water  was,  as  we  have 
seen,  H  O.  Sulphuric  acid  was  ex- 
pressed as  H  O,  S  03,  calcium  chloride 
as  Ca  CI.  and  so  on;  for  many  com- 
pounds formulas  differing  from  the  ac- 
cepted ones  of  the  present  time  were 
used. 

In.  these  days  the  expressions  "old 
system"  and  "new  system"  are  never 
heard;  fifty  years  ago  they  were  in 
constant  use.  As  a  matter  of  historical 
interest  a  few  of  the  old  system  for- 
mulas are  given  here  with  their  trans- 
lations into  the  new  system. 

Old  System  New  System 

Water  HO  H20 

Sulphuric  acid  HO,  SO,  H2SO, 

Calcium  carbonate.  .CaO,  C02  CaCO, 
Calcium  chloride. .  .Ca  CI       Ca  CL 

Nitric  acid   HO,  NO,  HNO, 

Barium  hydrate.  .BaO,  HO  Ba(OH)2 

The  first  theorizing  about  atoms  re- 
ferred to  the  physical  atom,  which  is 
the  chemical  molecule.  Various  at- 
tempts were  made  to  get  an  approxi- 
mate picture  of  its  shape.  The  smoke 
ring,  often  produced  by  smokers,  and 
sometimes  seen  in  great  perfection 
formed  at  the  smoke  stack  of  a  loco- 
motive, shows  the  motions  of  the  eddys 
of  air.  These  rings  collide  and  re- 
bound, but  never  pass  through  each 
other.  They  are  impenetrable  by  one 
another  and  are  elastic  They  have 
been  cited  as  possibly  somewhat  like 
molecules. 

The  chemist  in  former  times  could 
never  get  below  the  atom,  so  it  was 
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considered  the  smallest  possible  di- 
vision of  matter;  it  was  held,  that  two 
or  more  atoms  formed  a  molecule  and 
that  an  atom  could  not  exist  alone,  so 
that  molecules  were  the  smallest  unit 
of  independently  existing  matter,  and 
a  molecule  was  built  up  of  atoms. 

We  have  seen  that  two  parts  by 
weight  of  hydrogen  combine  with  six- 
teen parts  of  oxygen.  As  the  atomic 
weight  of  oxygen  is  sixteen,  this  tells 
us  that  two  atoms  of  hydrogen  com- 
bine with  one  of  oxygen.  Hydrogen  is 
assigned  a  valency  of  one,  and  is  called 
a  monad.  As  two  atoms  are  required 
to  saturate  one  atom  of  oxygen,  the 
latter  element  is  called  a  dyad,  mean- 
ing that  it  has  a  valency  of  two.  The 
atomic  weight  of  carbon  is  twelve  and 
as  many  as  four  parts  by  weight  of  hy- 
drogen can  combine  with  twelve  parts 
of  carbon;  this  is  the  same  as  saying 


as  it  were  with  another  bond.  Thus 
the  atoms  of  hydrogen,  barium,  triad 
nitrogen,  carbon,  pentad  nitrogen  and 
hexad  sulphur  may  be  written  thus: 

But  atoms  under  this  theory  have  to 
unite  and  form  molecules  so  as  to  sat- 
urate their  bonds.  The  molecules  of 
the  same  elements  would  then  be  rep- 
resented thus: 

H-H,  Ba=Ba,N=N,C=C,NSN,SSS 

The  formulas  of  compounds  must 
provide  for  the  saturation  of  bond  by 
bond,  and  to  illustrate  the  principle 
the  formulas,  on  the  bond  system,  of 
water,  of  sulphuric  acid  and  of  benzol 
follow. 

Each  of  these  formulas  tells  its  story 
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that  four  atoms  of  hydrogen  can  com- 
bine with  one  atom  of  carbon.  There- 
fore carbon  is  an  element  whose  atom 
can  combine  with  four  atoms  of  the 
monad  hydrogen,  which  gives  it  a 
valency  of  four,  and  it  is  called  a 
tetrad.  The  possible  valencies  of  atoms 
run  from  one  to  eight,  some  possess 
more  than  a  single  valency;  they  are 
called  monads,  dyads,  triads,  tetrads, 
pentads,  hexads,  heptads  and  pctads, 
terms  derived  from  the  Greek  language, 
and  indicating  in  the  order  written  suc- 
cessive valencies  from  one  to  eight. 
Later  it.  will  appear  that  the  number 
eight  enters  into  the  theory  of  atomic 
constitution  very  specifically. 

In  the  bond  system  the  valency  of 
atoms  was  referred  to  the  possession  by 
each  atom  of  unsaturated  bonds,  each 
bond  representing  a  valency  of  one.  A 
bond  was  saturated  by  joining  hands 


but  there  is  not  the  least  idea  that  they 
represent  the  shape  or  appearance  of 
the  molecule. 

If  an  atom  is  separated  by  any  op- 
eration from  a  molecule  it  immediately 
unites  itself  to  another  atom  or  group 

H 
I 

H-O-H,H"0>sC0  f 

I 

H 

of  atoms  so  as  to  become  a  part  of  a 
molecule.  There  is  no  known  limit  to 
the  number  of  atoms  which  can  form  a 
molecule,  the  molecules  of  organic  sub- 
stances seem  to  have  the  capacity  of 
containing  more  atoms  than  inorganic 
compounds  can  contain. 


And  now  while  the  atom  and  mole- 
cule remain  the  working  units  of  chem- 
istry, while  the  old  stoichiometrical  rule 
of  three  calculations  are  good  and  valid 
as  ever,  the  theory  in  the  last  few  years 
has  had  great  developments,  a  sort  of 
protyle  seems  to  have  made  its  appear- 
ance, the  atom  is  considered  a  very 
large  unit  of  matter,  comparatively, 
speaking,  and  the  impenetrability  of 
the  atom  is  quite  disposed  of.  A  new 
unit  of  matter,  the  corpuscule,  appears 
on  the  scene;  it  is  smaller  than  the 
atom,  perhaps  not  a  hundred  thousandth 
part  of  the  diameter  of  an  atom,  and 
the  atom  is  made  up  of  a  few  of  these 
corpuscules  so  distributed,  that  the 
atom  is  far  more  void  than  substance, 
and  an  atom  resembles  a  solar  system, 
with  corpuscules  for  sun  and  planets. 
Just  as  a  body  can  move  between  sun 
and  planets  without  hitting  any  of 
them,  so  can  a  corpuscule  presumably 
move  through  the  void  space  of  an  atom 
with  freedom. 

For  the  working  system  of  chemistry 
the  bond  method  is  perfectly  good  and 
valid,  but  the  phenomena  of  radiation 
have  exacted  a  new  conception  of  the 
atom  and  the  electron  and  nucleus  con- 
stitution is  now  the  accepted  one,  sub- 
ject undoubtedly  to  change  and  modi- 
fication as  more  work  is  done  on  the 
abstruse  subject. 

If  a  number  of  similarly  electrified 
corpuscules  were  placed  near  each 
other  they  would  tend  to  fly  apart  and 
separate.  If  some  force  is  conceived 
which  overcomes  their  mutual  re- 
pulsion and  holds  them  in  greater  or 
less  propinquity,  the  modern  idea  of  the 
constitution  of  the  atom  is  reached. 
The  present  accepted  theory  it  may  be 
said  is,  that  the  force  holding  the  cor- 
puscules together  is  located  in  a  central 
body,  whose  electrical  charge  is  the  op- 
posite of  that  of  the  other  corpuscules. 
The  central  body  is  called  the  nucleus, 
and  the  mass  of  the  atom  is  supposed 
to  be  concentrated  in  it.  The  surround- 
ing corpuscules  are  called  electrons, 
each  is  charged  with  exactly  the  same 
charge  of  negative  electricity,  and  this 
charge  is  the  natural  unit  of  electric 
charge.  The  nucleus  carries  a  positive 
charge  equal  to  the  sum  of  the  negative 
charges  of  the  surrounding  electrons. 

If  a  number  of  common  needles  are 
strongly  magnetized,  and  each  one  is 
thrust  through  a  cork  and  floated  in  a 
basin  of  water,  as  shown  in  the  cut, 
similar  poles  being  upward,  they  will 
repel  each  other.  They  may  be  taken 
as  representing  negatively  charged  elec- 
trons or  corpuscules.  Then  if  a  magnet 
pole  of  opposite  sign  is  held  above 
them  it  will  draw  them  together  and 
they  will  take  a  symmetrical  arrange- 
ment. The  magnet  represents  the  pos- 
itively charged  nucleus. 

(To  Be  Continued) 
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JET  PROPULSION  FOR  MOTOR 
BOATS 

a IE  of  the  earliest  methods  for  pro- 
pelling boats  and  which  was  also 
employed  in  a  suggestion  for  the  first 
steam  engine  is  a  reaction  motor  in 
which  a  jet  of  water  or  steam  impinges 
upon  the  air  or  water  as  the  case  may 
be,  the  resulting  reaction  serving  to  pro- 
pel whatever  the  jet  is  fastened  to  in  a 


They  are  not  only  used  for  propelling 
the  craft,  but  inasmuch  as  the  direction 
of  the  discharge  openings  or  nozzles 
may  be  changed  by  a  steering  wheel 
which  revolves  the  pump  casing  to 
which  the  nozzles  are  attached,  they 
also  serve  to  steer  the  boat.  The  rudder 
is  thus  dispensed  with  and  the  inventor 
claims  that  the  hull  may  be  as  easily 
controlled  as  with  the  usual  form  of 
rudder.    It  is  claimed  that  this  system 


FORMULA  FOR  WHITE  BRASS 

A GOOD  white  brass  can  be  made  as 
follows :  Melt  20  lbs.  of  zinc  and 
add  3  lbs.  of  copper  in  the  form  of  thin 
sheet,  wire  or  other  easily  dissolved  ma- 
terial. Heat  the  zinc  until  the  copper 
has  been  dissolved  and  then  add  grad- 
ually 12  lbs.  of  zinc,  making  a  total  of 
32  lbs.  To  this  add  63  lbs.  of  tin  and 
2  lbs.  of  phosphor  tin.  The  mixture 
should  be  thoroughly  stirred. 
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English  scheme  for  jet  propulsion  applied  to  small  motor  boats 


direction  opposite  to  that  of  the  jet. 

This  scheme  has  been  suggested  from 
time  to  time  for  the  propulsion  of  ships 
and  only  recently  we  find  an  inventor 
backed  by  the  resources  of  the  French 
Government  working  out  a  blast  engine 
for  the  propulsion  of  airplanes  by  a  re- 
action system.  We  illustrate  herewith  a 
new  scheme  which  has  been  suggested 
by  an  English  inventor  for  utilizing 
hydraulic  jets  for  propelling  small 
boats.  While  the  scheme  is  not  as 
simple  as  the  conventional  propeller 
and  its  efficiency  may  be  questioned 
until  its  value  has  been  demonstrated 
by  actual  tests,  the  idea  is  a  novel  one 
as  worked  and  should  be  interesting  be- 
cause it  is  a  modern  variation  of  an 
idea  that  is  as  old  as  Science  and  Me- 
chanics. The  propelling  unit  consists 
of  a  gasoline  engine  which  drives  a 
powerful  centrifugal  pump.  Inasmuch 
as  the  crank  shaft  of  the  engine  has,  a 
horizontal  axis  and  the  pump  shaft  is 
on  a  vertical  axis,  it  is  necessary  to  use 
considerable  gearing,  which  no  doubt 
contributes  its  quota  to  the  loss  of  ef- 
ficiency. 

In  the  scheme  suggested  by  the  Eng- 
lish inventor  the  impeller  shaft  is 
driven  by  bevel  gearing.  The  water  is 
drawn  in  through  a  suction  intake  and 
after  being  whirled  around  at  high  ve- 
locity it  is  discharged  through  water 
nozzles  placed  on  the  pump  casing 
somewhat  back  of  the  center  of  buoy- 
ancy of  the  hull.  The  reason  these 
jets  must  be  placed  either  in  back  or 
ahead  of  the  center  of  buoyancy  is  be- 
cause the  jets  perform  a  dual  function. 


is  particularly  valuable  for  use  in  boats 
intended  for  shallow  water. 

The  details  of  the  propelling  mech- 
anism are  clearly  shown  in  sketch,  but 
no  reports  are  available  to  indicate  if 
the  scheme  is  an  efficient  one.  It  would 
seem  that  the  inventor  neglected  to  work 
out  his  scheme  as  fully  as  he  might 
have  by  overlooking  the  fact  that  a 
gasoline  engine  would  operate  just  as 
well  with  its  crank  shaft  vertically 
placed  as  it  will  with  its  crank  shaft 
horizontal.  If  there  is  any  merit  to 
the  device,  it  would  seem  that  the  use 
of  a  five  or  seven-cylinder  radial  en- 
gine horizontally  placed  in  relation  to 
the  mechanism  with  a  centrifugal  pump 
attached  directly  to  the  crank  shaft  and 
having  no  gears  to  transmit  power 
would  be  considerably  more  efficient 
than  the  scheme  outlined. 


ONE-MAN  HAND  TRUCK 

OSE  of  the  disadvantages  of  the 
usual  form  of  hand  truck  is  that  it 
often  takes  two  men  to  load  it,  as  one 
must  steady  the  truck  while  the  other 
assists  in  placing  the  boxes  or  barrels  on 
the  carrying  platform.  A  new  hand 
truck  has  been  introduced  to  save  the 
labor  of  one  man  and  is  shown  in  the 
accompanying   illustration.  This 


LUBRICANTS  FOR  BICYCLES 

OL  used  for  lubricating  bicycles  is 
commonly  made  of  speim  o  i  an.i 
vaseline,  mixed,  3  parts  of  the  former 
to  1  part  of  the  latter  by  weight. 

The  sticks  of  hard  lubricant  that 
are  rubbed  on  bicycle  chains  for  lubri- 
cating purposes  are  made  by  melting 
some  tallow,  stirring  in  graphite  until 
it  is  thick  enough  so  as  to  have  it  set 
solid  when  cold.  While  it  is  still  fluid 
it  is  poured  into  moulds  of  any  desired 
character.  A  mixture  that  does  not 
solidify  and  that  must  be  applied  with 
a  brush  consists  of  vaseline  to  which 
enough  graphite  is  added  to  stiffen  it 
again  to  the  desired  degree. 


One-man  hand  truck 

equipped  with  a  special  crate  rest  on 
the  wheel  guides  that  may  be  adjusted 
to  various  vertical  and  horizontal  posi- 
tions. To  load  a  hand  truck  of  this 
design,  the  operator  seizes  the  case  or 
box  with  an  adjustable  steel  hook  and 
this  bolts  back  on  the  hand  truck,  the 
retaining  hook  insuring  that  the  crate 
will  rest  properly  on  the  truck. 
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Heat  Treating  Alloy  Steels 

A  Series  of  Simplified  Articles  Detailing  the  Various  Methods  of  Heat  Treating 
Modern  Alloy  Steels,    This  Instalment  Explains  the  Various  Types  of 
Furnaces  Used  in  Hardening,  Carburizing  and  Tempering 

By  Victor  W.  Page,  M.  S.  A.  E. 


PART  III 
AS  suitable  furnaces  to  heat  the 
l\  metal  in  are  so  essential,  a 
X  A.  knowledge  of  the  operating 
principles  and  types  of  construction  of 
the  various  furnace  forms  used  in  heat 
treatment  will  enable  the  student  to 
secure  a  better  understanding  of  the 
more  advanced  articles  of  the  series  as 
they  appear  and  at  the  same  time  such 
descriptions  have  an  educational  value 
that  appeals  to  all  of  our  readers  in- 
terested in  mechanical  matters  and  not 
familiar  with  furnace  construction. 

Furnace  Forms 
Now  that  the  various  different  meth- 
ods of  heat-treatment  have  been  de- 
fined, the  next  point  to  consider  is  the 
design  and  construction  of  the  furnaces 
used  in  heating  steel  for  carburizing  it 
or  heating  preparatory  to  hardening. 
While  a  large  number  of  designs  of  fur- 
naces are  offered,  they  may  be  classified 
in  a  few  types.  One  method  of  classi- 
fying is  by  the  class  of  fuel  used  in 
producing  the  heat.  Some  furnaces  are 
adapted  for  using  solid  fuel,  such  as 
coal  or  coke,  others  are  fitted  with 
suitable  burners  to  derive  their  heat 
from  the  combination  of  illuminating 
or  other  gases  and  air,  while  still  others 
have  burners  adapted  for  liquid  fuel, 
such  as  crude  oil.  Another  group  de- 
rive their  heat  from  electricity  instead 
of  gas  combustion. 

I 

Three  Main  Furnace  Types 
The  general  construction  of  a  fur- 
nace and  the  principle  it  follows  is  in- 
dependent of  the  type  of  fuel  used  to  a 
certain  degree,  but  there  are  three  main 
types  of  furnaces  employed  in  the  heat- 
treatment  of  steel,  these  being  classified 
according  to  the  way  in  which  the  heat 
is  applied.  A  furnace  may  be  under- 
fired,  that  is  the  fire  may  be  below  the 
chamber  in  which  the  work  is  placed; 
it  may  be  over-fired,  in  which  the  heat- 
ing medium  is  burned  above  the  hearth 
on  which  the  work  is  placed,  or  it  may 
be  heating-chamber  fired,  in  which  case 
the  work  is  placed  directly  in  the  com- 
bustion chamber.  Then  again,  there 
are  types  of  furnaces  that  may  really 
be  considered  as  heating  the  work  in- 
directly because  the  desired  temperature 
of  the  steel  is  produced  by  immersing 
it  in  baths  of  molten  metal,  or  putting 
it  in  a  muffle  surrounded  by  electrically 
heated  metal  wire  coils. 


The  under-fire  type  of  furnace  is  the 
form  that  is  most  suitable  when  one 
does  not  desire  the  gas  resulting  from 
combustion  to  strike  directly  against 
the  work.  A  number  of  different  de- 
signs and  arrangements  of  combustion 
and  heating  chambers  are  built,  but  for 
the  most  part,  the  flue  arrangement  is 
based  on  the  principle  of  breaking  up 
the  gases  so  that  they  are  directed  to 
all  parts  of  the  furnace  to  distribute 
heat  evenly.  The  amount  of  heat  in 
the  combustion  portion  of  the  furnace 
is  generally  greater  than  that  in  the 
work  chamber  or  hearth. 


draft.  A  natural  use  of  an  over-fired 
furnace  is  in  that  class  of  work  where 
the  hearth  is  mounted  on  wheels  so  it 
can  be  removed  from  the  furnace  with 
the  work. 

Furnaces  of  the  heating-chamber 
fired  type  have  the  flaming  gas  going 
directly  into  the  chamber  where  the 
work  is  placed.  It  will  be  apparent 
that  in  treating  finished  work,  impuri- 
ties in  the  fuel  will  come  directly  in 
contact  with  the  piece  to  be  treated 
and  may  result  in  poor  work  due  to 
scaling.  When  the  metal  is  placed  in 
carburizing  pots,  where  it  is  protected 
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The  over-fired  type  of  furnace  is  that 
in  which  the  combustion  chamber  is 
placed  above  the  heating  chamber  and 
the  hot  gases  are  conveyed  to  the  latter 
through  a  series  of  openings  made  in 
the  arch.  The  burning  gases  are  dis- 
charged from  the  bottom  of  the  hearth 
in  the  over-fired  furnace.  This  type 
is  not  nearly  as  effective  as  the  under- 
fired  furnace  because  a  natural  law  is 
defied.  The  tendency  of  heated  gas  is 
always  to  rise  because  it  is  lighter  than 
gas  of  lower  temperature.  In  an  over- 
fired  furnace,  the  heat  must  be  exhaust- 
ed by  means  of  some  form  of  blower  or 
flue  arrangement  that  produces  extra 


from  the  direct  action  of  the  burning 
gases  by  packing  it  in  carburizing  ma- 
terial and  with  luted  top  covers,  such 
furnaces  are  found  to  give  very  good 
results.  They  are  also  suitable  for  an- 
nealing pieces  that  are  afterwards  ma- 
chined. It  will  be  evident  that  in  a 
heating-chamber  fired  furnace,  work 
will  scale  much  more  than  in  the  form 
where  the  steel  does  not  come  in  con- 
tact with  the  heating  medium. 

A  muffle  type  of  furnace  is  one  in 
which  the  heating  chamber  is  com- 
pletely protected  from  the  flame  or  hot 
gases.  A  furnace  of  this  type  is  well 
adapted  for  heating  finished  pieces  such 
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as  dies  and  tools  preparatory  to  hard- 
ening. The  niceties  of  furnace  design 
and  construction  require  considerably 
more  space  than  is  available  in  a  serifs 
of  this  nature  and  any  reader  who  is 
interested  in  building  a  fumace  can 


Diagrams  outlining  various  systems  of 
furnace  construction 

find  special  works  on  the  subject  that 
will  go  just  as  deeply  into  detail  as  he 
may  consider  necessary. 

Materials  Used  in  Furnaces 
The  materials  employed  in  furnaces 
are  heat-resisting  brick  for  combustion 
chambers  which  are  surrounded  with 
various  heat  insulating  materials,  such 
as  asbestos,  magnesia  and  various  types 
of  composition,  insulating  bricks.  The 
exterior  of  the  furnace  is  made  of  or- 
dinary building  brick  and  if  the  fur- 
naces are  large  or  to  be  operated  con- 
tinually, the  external  walls  are  usually 
braced  by  angle  or  channel  iron  mem- 
bers arranged  both  horizontally  and 
vertically  and  held  together  by  tie-rods. 
The  smaller,  portable  furnaces  which 
may  be  purchased  ready  made  from 
dealers  in  such  material,  usually  have 
cast  iron  sides  and  front  and  are  lined 
with  heat-resisting  material.  In  their 
simplest  form,  they  are  simply  cast  iron 
boxes  lined  with  fire  brick  having  open- 
ings for  burners  and  flues  for  gas  dis- 
posal. 


Automatic  Furnaces 
When  a  large  amount  of  work  is  to 
be  handled,  it  is  sometimes  possible  to 
use  automatic  furnaces  which  are 
equipped  with  special  mechanism  for 
carrying  the  work  through  them  and 
dropping  it  into  the  bath.  Special  ro- 
tary hardening  furnaces  have  been  used 
in  many  manufacturing  establishments 
for  hardening  screws,  nuts,  pins  and 
washers  and  steel  balls  used  in  ball 
bearings  that  are  not  intended  for  ex- 
tremely high  grade  work.  The  trouble 
with  a  rotary  hardening  furnace  in 
which  the  work  is  fed  through  by  means 
of  a  large  screw-thread  machined  in  the 
furnace  shell  or  formed  in  the  heat- 
resisting  lining,  is  that  the  pieces  pass- 
ing through  the  fumace  do  not  always 
go  through  at  the  same  time  or  at  the 
same  speed.  This  results  in  some  of 
the  pieces  being  heated  more  than  others 
and  does  not  produce  uniform  work  as 
some  pieces  will  be  quenched  at  too 
low  a  heat  and  others  at  temperatures 
that  are  too  high. 

Lead  Pot  Furnace 
A  lead  pot  furnace  is  the  type  in 
which  molten  metal  is  heated  in  a  large 
metal  tank  or  crucible  which  has  a 
combustion  chamber  around  and  under 
it.  These  are  often  employed  for  heat- 
ing work  of  which  only  certain  por- 
tions are  to  be  hardened.  Lead  pot 
furnaces  are  also  used  for  tempering  as 
various  kinds  of  alloys  of  metal  will  be- 
come molten  at  different  heats  and  in 
this  way  it  is  possible  to  obtain  various 
temperatures  by  altering  the  propor- 
tions of  the  alloy  that  is  to  be  melted 
as  the  writer  has  previously  pointed 
out.  A  marked  advantage  of  the  lead 
pot  furnace  is  that  it  will  hold  its  tem- 
perature, in  as  much  as  the  heat  at 
which  the  molten  metal  is,  does  not 
fluctuate  as  much  as  in  those  types 
where  the  door  must  be  frequently 
opened  and  closed  to  remove  and  in- 
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sert  the  work.  A  lead  pot  furnace  is 
really  a  mufle  furnace  in  which  the 
usual  refractory  fire  brick  muffle  is  re- 
placed by  a  metal  pot  or  special  cruci- 
ble. It  has  the  same  advantage  that 
the  muffle  furnace  has  in  that  the  gases 
can  not  come  directly  in  contact  with 
the  work. 


■Wash  6as  Hut 
Heating  Chamber- Fired  Type 


•Burntr 

 Muffle  Furnace  

Diagrams  showing  difference  between  heat- 
ing chamber  fired  and  muffle  furnaces 

Advantages  of  Gas  Burners 
Most  heat-treating  furnaces  now  have 
either  gas  or  fuel  oil  burners  as  it  is 
much  easier  to  regulate  the  flame  when 
gas  or  oil  vapor  is  burned  than  it  is 
by  using  solid  fuel  and  it  is  also  pos- 
sible to  obtain  higher  temperatures. 
For  very  accurate  work,  such  as  in  lab- 
oratory tests,  furnaces  heated  by  elec- 
trical resistance  coils  are  generally  used 
as  their  temperature  can  be  controlled 
within  very  narrow  limits  by  regulating 
the  current  flow.    When  crude  oil  is 


Sectional  view  of  underfired  furnace  for  heat-treating  steel,  showing  materials  used  in 
construction  of  different  parts 
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used  for  fuel,  the  burner  is  a  simple 
type  having  a  regulating  valve  to  con- 
trol the  amount  of  oil  sprayed  into  the 
air  stream  which  is  supplied  by  some 
form  of  blower  The  air  passes  through 
an  external  tube  while  die  liquid  fuel 
is  passed  through  an  inner  concentric 
tube.  In  some  form  of  burners,  both 
the  air  and  liquid  fuel  may  be  con- 
trolled. The  fuel  oil  is  usually  pumped 


porting  and  adjacent  turns  are  spaced 
by  insulators  of  a  special  refractory 
compound  set  in  the  furnace  wall.  The 
construction  of  the  unit  is  such  that  it 
may  be  easily  removed  from  the  front 
of  the  furnace.  The  terminal  studs 
which  pass  through  the  furnace  wall 
are  insulated  from  the  walls  by  means 
of  heavy  porcelain  bushings. 

(To  be  continued) 


Charging-. - 
Door 


Muffle  — 


Examples  of  heat  treating  furnaces.    A — Hardening  furnace.  B — Lead  pot 
furnace  for  tempering.  C — Carbummg  or  case  hardening  muffle 


to  the  burners  from  underground  stor- 
age tanks.  Practically  the  same  form 
of  burner  is  utilized  when  manufac- 
tured gas  is  used  instead  of  liquid  fuel 
except  that  the  area  of  the  gas  passage 
must  of  course  be  larger  than  that  of 
the  passage  of  a  crude  oil  burner. 

Electric  Resistance  Furnace 
Any  type,  style  or  size  of  combustion 
furnace  where  the  temperature  does  not 
exceed  980  degrees  C.  (1,800  degrees 
F.)  can  be  made  in  the  ribbon  wound 
type  electric  furnace.  In  general,  where 
high  quality  product  is  required,  the 
electric  furnace  will  show  a  saving  in 
cost  per  finished  piece.  Some  of  the 
more  specific  examples  of  applications 
in  which  it  is  highly  desirable  to  have 
uniform  heating  characteristics  and  ac- 
curate temperature  control  of  the  elec- 
tric furnace  are:  hardening  and  draw- 
ing furnaces  for  high  carbon  and  alloy 
steels,  drawing  furnaces  for  high  speed 
steel,  annealing  furnaces  for  certain 
alloy  steels,  special  grades  of  malleable 
iron,  cold  rolled  strip  steel  for  deep 
stamping,  etc.  Annealing  furnaces  for 
copper,  aluminum,  brass  and  other  non- 
ferrous  alloys  can  also  be  of  the  elec- 
trically heated  types. 

The  accompanying  illustration  shows 
a  horizontal  semi-cylindrical  furnace. 
The  refractory  brick  lining  is  backed 
up  with  heat  insulating  brick  and  the 
whole  is  encased  in  a  sheet  steel  jacket. 
The  heating  unit  consists  of  a  heavy 
nichrome  ribbon  wound  on  edge  in  such 
a  manner  that  the  successive  convolu- 
tions form  an  arch  which  extends  the 
.full  length  of  the  heating  chamber 
and  gives  a  perfectly  uniform  distribu- 
tion of  heat.    The  ribbon  is  self-sup- 


THERMO-ELECTRIC  PYRO- 
METERS 

THE  question  of  a  really  satisfactory 
base-metal  couple  still  remains  to 
be  solved.  While  it  is  quite  true  there 
are  a  good  many  base-metal  couples  on 
the  market  which  are  suited  for  the 
comparatively  low  temperatures  up  tc 
800  deg.  and  900  deg.  Cent,  for  tem- 
peratures above  1,000  deg.  Cent,  there 
is  still  nothing  to  compare  with  Le 
Chatelier's  original  platinum  and  plati- 
num rhodium  element.  While  supplies 
of  these  metals  are  available,  there  is 
nothing  serious  about  this;  even  at  pres- 
ent prices  this  couple  pays  for  itself  in 
the  regularity  of  the  heat-treated  prod- 
ucts. The  fact  is,  however,  that  plati- 
num is  becoming  more  and  more  scarce, 
the  price  continually  rises,  and  it  is 
within  the  bounds  of  possibility  that 
there  may  not  be  enough  of  these  metals 
available  for  pyrometry — a  serious 
prospect,  having  in  view  the  large 
amounts  which  are  being  used  for  this 
purpose.  Dr.  Burgess  of  the  Bureau  of 
Standards,  asserts  that  base  -  metal 
couples  are  being  successfully  applied 
in  America.    There  are  a  number  of 
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Diagram  showing  construction  of  electrically-heated  resistance  furnace 


LOCOMOTIVES  IN  GREAT 
BRITAIN 

THE  number  of  locomotives  avail- 
able for  traffic  on  the  16  principal 
railways  in  Great  Britain  in  June, 
1919,  was  17,743,  a  decrease  of  1,186 
as  compared  with  the  number  available 
in  1913;  429  Government  locomotives 
have  been  loaned  to  the  companies,  and 
strenuous  efforts  are  being  made  to  re- 
duce the  number  awaiting  repair  and  to 
increase  the  rate  of  construction  of  new 
locomotives. 


quite  excellent  pyrometers  on  the  mar- 
ket described  as  portable  pyrometers. 
One  is  well  advised,  however,  to  take  as 
little  advantage  of  their  portability  as 
possible;  there  should  be  an  instrument 
for  each  furnace  or  group  of  furnaces. 
Moving  these  delicate  instruments 
about  the  works,  to  say  the  least,  does 
them  no  good,  and  further,  the  calibra- 
tion varies  with  the  surroundings  and 
the  leveling.  Unless  the  instruments 
are  handled  carefully  and  by  experi- 
enced men,  there  is  always  the  danger 
of  setting  them  down  too  hard  and  dis- 
turbing the  adjustment. 
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DOMESTIC  ILLUMINATING 
ENGINEERING 

A LITTLE  simple  "illuminating 
engineering"  applied  to  your 
door  and  window  screens  will  make 
them  serve  the  double  purpose  of  pro- 
tecting the  interior  of  your  home  from 
the  prying  eyes  of  inquisitive  folk,  as 
well  as  from  the  inroads  of  flies  and 
mosquitoes.  One  has  simply  to  paint 
the  screens  white  to  make  them  "peep- 
proof".  The  accompanying  photograph 
illustrates  the  principle.  The  picture 
was  taken  through  an  ordinary  wire 
screen,  half  of  which  was  painted  white 
and  half  black.  It  will  be  noted  that 
the  black  screen  interferes  very  little 
with  vision  through  it.  The  white 
screen,  on  the  other  hand,  effectively 
conceals  the  room  behind  it. 


with,  while  persons  inside  the  room 
will  have  difficulty  in  seeing  out  be- 
cause of  reflected  light  from  lamps. 

Vision  from  the  inside  of  the  house 
can  be  rendered  better  at  all  times  by 
painting  the  inside  of  the  screen  black, 
while  the  outside  remains  white.  This 
would  seem  to  be  the  ideal  screen,  be- 
cause even  in  daytime  some  reflected 
light  from  the  interior  of  the  room  would 
interfere  partially  with  vision  out.  The 
best  plan  in  making  a  screen  of  this 
kind  is  to  secure  a  screen  which  already 
has  on  it  a  coat  of  black  enamel,  and 
then  to  paint  one  side  white.  In  do- 
ing this  a  small  brush  should  be  used, 
carrying  as  little  paint  as  possible.  It 
is  well  to  have  the  paint  thick.  If 
these  precautions  are  observed  no 
trouble  will  be  experienced  from  the 


Photograph  showing  relative  visibility  through  white  and  black  screen  mesh 


The  explanation  is  simple.  The 
screen  was  only  a  few  feet  in  front  of 
the  camera  and  is  "out  of  focus". 
Nearly  all  of  the  light  falling  on  the 
white  wires  is  reflected  and  is  seen  as 
a  blur  of  light.  The  intersecting  white 
wires  form  a  screen  of  white  light 
which  interferes  with  light  coming  be- 
tween the  wires  and  destroys  good 
vision.  The  black  wires,  on  the  other 
hand,  absorb  most  of  the  light  which 
strikes  them  and  there  is  no  interference 
with  light  coming  between  the  wires. 
Vision  is  good  through  it.  The  effect 
is  the  same  to  the  eye  as  to  the  camera. 
To  a  person  standing  near  a  screen  and 
looking  through  it,  the  wires  are  "out 
of  focus"  and  the  white  wires  offer 
even  better  resistance  to  vision  than  to 
the  searching  eye  of  the  camera. 

A  white  screen  can  be  depended  on 
for  this  purpose  only  in  the  daytime, 
however,  since  at  night  the  observer 
outside  has  no  reflected  rays  to  contend 


paint  running  through  the  mesh  and 
coating  both  sides  of  the  wire.  A  little 
more  patience  is  required,  but  the  re- 
sults justify  it. — Harry  A.  Mount. 


Hard  rubber  or  ebonite,  which  is  es- 
sentially a  vegetable  substance,  if  rub- 
bed with  a  woolen  cloth  or  with  a  piece 
of  fur  becomes  charged  with  negative 
electricity.  It  is  due  to  the  contact  of 
animal  and  vegetable  substance,  but  if 
half  of  the  piece  of  ebonite  is  rubbed 
with  quick  lime  and  then  the  piece  is 
rubbed  with  the  cloth  or  the  fur  the  un- 
treated portion  will  be  negatively  elec- 
trified as  before,  while  that  portion 
which  has  been  rubbed  with  lime  will 
become  positively  electrified,  and  this 
property  will  last  for  five  or  six  months, 
gradually  fading  away  until  the  lime- 
rubbed  portion  becomes  quite  inactive  to 
rubbing  with  the  cloth  or  fur. 


MEASURING  HEAT  VARIATION 
IN  GAS  ENGINE  CYLINDERS 

EXPERIMENTS  described  in  En- 
gineering show  that  the  tem- 
perature at  the  inner  surface  of  a  small 
gas  engine  cylinder  is  about  240  degrees 
C;  and  the  cyclical  variation  is  usually 
less  than  10  degrees  C.  The  steady 
conditions  of  low  temperature  at  the 
wall  surface  are  maintained  by  the 
jacket-water,  although  the  explosion  of 
the  gaseous  mixture  produces  very  great 
changes  of  temperature  close  to  the 
walls  of  the  combustion  chamber. 

This  variation  has  not  hitherto  been 
measured  for  a  complete  cycle  owing  to 
the  difficulties  which  occur  in  measur- 
ing the  highest  temperature  of  the  ex- 
plosion. In  order  to  obtain  the  cyclical 
variation  near  the  walls,  a  couple  was 
made  of  an  alloy  of  10  per  cent  iridium 
and  platinum,  with  a  pure  platinum 
wire,  and  this  was  secured  in  a  metal 
plug  so  that  it  projected  j4  mcn  int0 
the  cylinder.  On  light  loads  and  weak 
mixtures  the  cycle  remained  unbroken, 
but  near  full  load  the  platinum  wire 
melted. 

Couples  made  from  10  per  cent  alloys 
of  iridium  and  rhodium  with  platinum 
were  afterward  used,  having  an  elec- 
tromotive force  E  above  500  degrees  C. 
given  by  E=  —  174  -f-  7.6075  T  — 
0.00167  T*,  where  T  is  the  temperature 
centigrade.  The  junctions  were  rolled 
down  to  five  or  six  ten-thousandths  of 
an  inch  thickness  and  inserted  at  a 
depth  of  *4  inch  from  the  cylinder  wall. 

These  couples  were  able  to  withstand 
the  highest  temperatures  near  the  walls, 
and  they  were  not  melted  except  during 
abnormal  explosions.  Measurements 
of  the  cyclical  variations  showed  a 
variation  of  E.  M.  F.  lying  between 
1.56  and  7.83  millivolts  with  an  aver- 
age cold  junction  temperature  of  30  de- 
grees C.  The  temperature  variation 
corresponding  to  these  values  ranges  be- 
tween 250  degrees  C.  and  1,700  de- 
grees C.  ! 


HOW  LOCOMOTIVES  HAVE  IN- 
CREASED IN  POWER 

THE  lubrication  of  the  main  jour- 
nal of  the  modern  locomotive 
calls  for  careful  consideration,  both 
because  of  increased  weights  and  ex- 
acting demands  in  service.  A  pas- 
senger type  of  fifteen  years  ago,  with 
a  tractive  force  of  16,000  pounds, 
could  handle  a  light  train  between 
Chicago  and  New  York  in  about  thirty 
hours.  Today  the  same  service  re- 
quires a  locomotive  of  300,000  pounds, 
with  a  tractive  force  of  30,000  pounds, 
capable  of  hauling  the  heavy  all-steel 
train  in  twenty  hours  at  all  seasons  and 
always  without  delays.  In  like  manner 
freight  locomotives  have  developed 
from  a  tractive  force  of  25,000  pounds 
to  the  Mallet  articulated  compounds, 
with  tractive  force  of  100,000  pounds, 
weighing  450,000  pounds. 
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A  Compressed  Air  Driven  Monoplane 

The  Main  Features  of  an  Interesting  and  Simple  Monoplane  Using  a 
Compressed  Air  Power  Plant  That  Has  Made  Successful  Flights 

By  H.  C.  Ellis 


THERE  is  a  growing  interest  on 
the  part  of  model  engineers  in 
compressed  air  motors  and  model 
airplanes  suitable  for  use  in  connection 
with  them.  The  writer  has  recently 
completed  a  simple  monoplane  design 
that  has  made  successful  flights  and 
that  is  not  so  complicated  but  what 
any  amateur  mechanic  can  build  it 
without  much  trouble.  If  the  enthusi- 
ast does  not  have  shop  facilities  suffi- 
ciently complete  to  build  the  engine  or 
tank,  these  may  be  secured  from  mak- 
ers of  model  supplies,  so  the  simpler 
work,  such  as  wing  construction  and 
assembling  the  parts  can  be  done  by 
anyone  possessing  even  a  limited  tool 
equipment. 

While  the  machine  illustrated  is  a 
monoplane,  there  is  no  reason  why  the 
experimenter  cannot  build  other  types 
of  multiplanes,  using  the  same  power 
plant  and  air  tank.  Inasmuch  as  wing 
construction  has  been  described  in  arti- 
cles previously  published  in  Everyday 
Engineering  Magazine  detailing  va- 
rious rubber  motor-propelled  types, 
only  the  main  points  of  construction 
will  be  considered  in  this  article. 

Details  of  Motor 

The  motor  is  of  the  three-cylinder 
rotary  type,  f^-in.  bore  and  f^-in. 
stroke.   The  cylinders  are  turned  from 


a  solid  piece  of  steel  and  have  a  small 
flange  at  the  bottom  so  they  may  be 
bolted  to  the  crankcase.  The  crank- 
case  is  entirely  of  aluminum.  Pistons 
are  of  aluminum  and  are  lapped  into 
the  cylinders  to  insure  a  perfect  fit. 
Connecting  rods  are  of  bronze.  It  is 
not  easy  for  the  average  reader  to  build 
these  motors  and  will  cost  less  in  the 
end  to  purchase  same  from  a  model 


For  some  time  past,  our  mail  has  in- 
dicated that  there  was  more  than  the 
usual  amount  of  interest  in  model  air- 
planes driven  by  compressed  air  mo- 
tors. The  model  plane  and  engines 
described  on  this  and  following  pages 
should  be  of  particular  interest  to  the 
more  advanced  airplane  model  enthusi- 
asts who  have  graduated  from  the 
rubber  motor  driven  types  of  con- 
struction.— The  Editor. 


supply  house  specializing  on  such 
product,  though  instructions  detailed 
enough  for  building  several  types  are 
given  in  this  issue  of  Everyday  Engi- 
neering Magazine. 

Main  Planes  and  Landing  Gear 

The  ribs  of  the  main  planes  are  the 
solid  web  type.  They  may  be  made  of 
1/16-in.  spruce  or  of  Balsa  and  are 


assembled  on  the  wing  spars  and  held 
in  place  by  gluing.  Twelve  ribs  are 
used  in  each  wing.  The  curved  wing 
tips  are  made  of  reed.  The  front  spar 
is  ys-in.  by  %-in.  section,  rear  spar 
'/&-in.  by  3/16-in.  section,  spruce.  The 
entering  and  trailing  edges  are  J^-in. 
reed.  Planes  are  covered  with  bamboo 
paper  to  which  three  coats  of  dope  are 
applied.  The  landing  gear  is  made  of 
two  V  type  strut  assemblies  and  is  con- 
structed of  spruce  fg-in.  by  yi-in.  sec- 
tion which  is  streamlined  to  lessen  re- 
sistance. A  ^$-in.  round  section  steel 
axle  is  used.  The  landing  gear  is  at- 
tached to  the  fuselage  by  small  alu- 
minum fittings.  The  tail  skid  is  of 
l/s-in.  reed  bound  and  glued  in  place 
and  is  similar  to  the  tail  skids  that 
were  used  for  a  time  on  the  early 
fileriot  monoplanes. 

The  pylon  for  the  bracing  wires  is 
also  of  reed,  bent  to  shape  and  attached 
to  the  longeron  members  with  a  bind- 
ing of  fine  wire.  The  bracing  wires, 
which  may  be  provided  with  light 
model  turn  buckles  if  one  desires,  are 
attached  to  light  aluminum  fittings  at- 
tached to  one  of  the  wing  ribs.  The 
flying  wires  are  attached  to  the  land- 
ing gear  struts,  the  landing  wires  are 
secured  to  the  pylon.  The  wing  spars 
terminate  into  round  aluminum  or  brass 
tubes  which  project  about  1J4  ins. 


Front,  three-quarter  rear  and  top  views  of  compressed  air  monoplane  using  a  three-cylinder  motor.   The  plan  view  shows  the  large  site  of 

this  machine  and  how  everything  is  buUt  around  the  air  tank 
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Trailing  Edge 


"'Hear  Spar  i'xl' 
Wing  Rib  Curve  -  Compressed  Air  Driven  Monoplane 


i  ffe*d  .  , 
InfermyEagei 


from  the  wing  inner  ends  and  which 
are  inserted  into  sockets  of  tubing 
brazed  or  soldered  in  the  air  tank  at 
the  proper  points.  These  tubes  go  en- 
tirely through  the  tank,  and  are  care- 
fully soldered  at  their  ends  to  mini- 
mize leakage. 

Tank  and  Fuselage 

The  tank  is  constructed  of  30  gauge 
sheet  bronze  in  strips  of  suitable  size. 
The  bronze  is  wrapped  around  a  suit- 


which  all  parts  are  fastened.  They 
are  J4-in  by  5/16-in.  at  their  greatest 
cross  section,  which  is  situated  22 
inches  from  the  nose  of  the  model,  from 
which  point  they  taper  to  3/16-in.  by 
34 -in.  at  the  ends.  The  longerons  are 
united  at  the  rear  by  gluing  and  bind- 
ing. The  tank  is  fixed  by  bronze  dis- 
tance pieces  soldered  to  it.  The  ends 
of  these  are  bent  to  the  form  of  the 
longeron  and  then  soldered  to  hold 
them  in  place.    The  general  design  of 


FIRE-PROOF  FABRIC  ON  GER- 
MAN AIRPLANE 

A PORTION  of  the  airplanes  that 
were  surrendered  to  the  Allies  at 
the  conclusion  of  the  Armistice  by  the 
German  Air  Service  have  been  received 
in  this  country  and  are  distributed  to 
the  various  flying  fields  so  that  the 
features  of  construction  could  be 
studied  and  various  experiments  could 
be  carried  out  with  different  machines. 
During  recent  tests  at  Kelly  Field, 


Propeller 
Air  Motor 


Com  pressed  Air  Tank 


Air  Valve 


Side  view  of  compressed  air  monoplane  after  wings  are  removed  to  show  how  air  tank  forms  the  basis  of  the  entire  fuselage 

able  mandrel  to  form  the  tank  body,  the  machine  is  clearly  shown  in  sf-  Texas,  it  was  found  that  the  Fokker 

lapping  the  edges  about  yi  in.    Hold  companying  illustrations  and  some  idea  airplane  was  covered  with  fire-proof 

the  material  in  place  with  small  rivets  of  its  size  can  also  be  obtained.    The  fabric.    Even  when  the  material  with 

and  solder  the  seams.    After  soldering  principal  specifications  follow:  which  the  wings  were  covered  was  ex- 

the  metal  should  be  trimmed  off  to  re-  posed  to  the  hot  flames  from  a  blow 

ceive  the  ends.    Wrap  the  tank  with  COMPRESSED  AIR-DRIVEN  torcn  the  gre  ^id  not  spread  even  after 

light  gauge  steel  piano  wire,  making  MONOPLANE  holes  had  been  burned  through  the 

the  wraps  about  J^-in.  apart  as  a  re-    Span  56  ins.  fabric,  which  required  a  great  deal  of 

inforcement.  The  wires  should  then  be  cnor(j                                9*4  ins  time-  R^^t  experiments  made  in  this 

soldered  at  several  points  to  keep  it  in  ' 7*      '  country  with  fire  prevention  materials 

position.    The  caps  or  ends  are  spun    Lengtn  over  all    .50  ins.  in(jjcate<j  ^  |>y  ^  use  0f  wmg  cov. 

of  steel  of  the  same  gauge  as  the  bronze  Propeller. .  12  ins.  diam.,  25  ins.  pitch  erings  of  fire-resisting  material  of  non- 

and  are  carefully  riveted  and  soldered    Tank  4  ins.  diam.,  length  24  ins.  inflammable  dope,  that  the  accidents 

to  the  cylinder.    Light  tie  rods  are    wheels  4  ins.  diam.  which  have  been  so  common  in  the  past 

sometimes  used,  being  placed  longitu-  stabilizer                     8  by  18  ins  due  t0  a  Plane  catching  fire  in  the  air, 

dinally  through  the  tank  to  help  in  7          "  Would  be  practically  eliminated. 

holding  the  ends.   An  ordinary  bicycle    Pressure  150  pounds 

tire  valve  is  carefully  soldered  in  one    Weight   30  ounces 

•end  and  the  throttle  and  motor  shaft  Distance  of  flight  with  150  pounds  Aviation  Committee  of  the  Aero  Club 

•    .i  j  A/\f\  f„„f  of  France  has  now  approved  the  regulations 

in  the  other  end.  pressure   400  feet  for  the  I*ufa  Bleriot  Safety  Prize.  The  prize 

Two  longerons  of  spruce  attached  to    wing  area  462.5  sq.  jns.  0f  100,000  francs  wfll  be  awarded  to  the 

and  in  connection  with  toe  tank  form    ^din  15       ing        ounce  competitor,  who  under  certain  conditions 

the  two  side  members  of  the  fuselage  6                             (T  rl  makes  the  lowest  vertical  speed  in  descend- 

which  carries  the  motor  at  the  front    Uinedral   5  degrees  ^  {rom  a  heignt  of  soo  meters  and 

■end  and  empennage  at  the  rear  and  to     Incidence  4  degrees  in  a  circle  of  SO  meters  in  diameter. 


Digitized  by 


Google 


312 


Everyday  Engineering  Magazine  for  July 


How  To  Make  A  Compressed  Air  Motor 

Details  of  an  Interesting  and  Powerful  Model  Airplane  Power  Plant  Built  With  a 

Minimum  of  Lathe  IV ork 

By  V.  Davenport 


I HAVE  always  held  that  a  descrip- 
tion of  anything  of  this  sort  should 
be  short  and  general  in  its  nature 
as  any  real  model  engineer  generally 
wants  to  follow  out  a  few  ideas  of  his 


Crankcase  Made  of  Sheet  Metal 

The  crankcase  can  perhaps  best  be 
described  by  the  use  of  a  sketch,  which 
is  given  at  Fig.  1.    A  strip  of  rather 


Views  showing  construction  of  air  motor  having  a  built-up  crankcase  and  other  novel 

features 


own,  even  in  the  construction  of  some- 
one else's  apparatus,  and  so  will  give 
no  dimensions  or  lengthy  details.  The 
photographs  with  this  article  will 
probably  explain  the  construction  bet- 
ter than  a  lengthy  description.  The 
main  idea  I  want  to  bring  out  ,is  that 
the  only  lathe  work  was  the  pistons 
and  distributing  valve.  All  the  rest 
was  hand  work  and  easily  obtainable 
material  was  used  throughout  the  en- 
gine. 

Reamed  Tubing  for  Cylinders 

The  cylinders  were  made  from  Shel- 
by seamless  steel  tubing.  They  were 
first  cut  to  slightly  over  length,  and 
then  a  wooden  block  with  a  hole  the 
same  size  as  the  outside  diameter  as 
the  tubing  was  made  so  as  to  hold  the 
tubing  in  a  vise  while  it  was  reamed. 
To  get  a  good  finish  the  tubing  was 
reamed  three  times.  First  with  a  rough- 
ing reamer,  then  with  a  standard  size 
15/16-in.  reamer.  It  was  finished  with 
a  15/16-in.  expansion  reamer,  ex- 
panded to  a  little  over  its  ordinary  size. 
The  outside  of  the  cylinders  were  pol- 
ished by  inserting  a  bolt,  about  a  half 
inch  longer  than  the  cylinders  in  the 
chuck  of  a  hand  drill  and  slipping  the 
cylinders  over  this  and  letting  the  coni- 
cal end  of  the  chuck  extend  into  the 
tubing,  a  nut  and  washer  on  the  other 
end  holding  them  in  place.  The  hand 
drill  was  placed  in  a  vise  and  strips  of 
emery  cloth  used  for  the  polishing. 


of  the  crankcase  is  taken  and  the 
groove  for  the  cylinder  and  the  hole  for 
the  bolts  laid  out  and  drilled  before 
bending  to  shape.  A  true  hexagon 
should  be  cut  from  a  block  of  wood 
to  insure  a  true  crankcase,  as  it  serves 
as  a  pattern  and  the  case  is  made  by 
bending  the  strip  of  metal  around  it. 
The  ends  of  the  strip  were  butted  to- 
gether, riveted  and  brazed. 

The  sides  or  end  plates  of  the  crank- 
case were  made  from  sheet  alumi- 
num cut  to  the  shape  of  the  crankcase 
proper.  The  flanges  were  made  by 
taking  a  piece  of  the  same  material 
and  cutting  to  the  inside  diameter  of 
the  hexagon,  then  cutting  out  the  mid- 
dle of  it  so  as  to  leave  a  ring.  This 
ring  was  then  riveted  to  the  larger  plate, 
forming  a  flange  or  shoulder.  The  con- 
struction is  shown  more  clearly  in  the 
photograph.  The  crankcase  bearings 
were  made  of  Shelby  tubing  reamed  to 
fit  the  crankshaft.  They  were  first 
brazed  onto  thin  washers  to  form  a 


View  of  crankcase  interior  of  Davenport  motor  shows  counterbalanced  crankshaft  and 
me. hod  of  grouping  connecting  rod  big  ends 


thin  steel,  1/16-in.  is  thick  enough, 
equal  to  the  width  of  crankcase  wanted 
and  in  length  equal  to  the  perimeter 


flange.  This  flange  was  then  riveted 
to  the  crankcase.  The  bearings  were 
finished  the  same  as  the  cylinders. 
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Built-up  Crankshaft 

On  account  of  the  construction  of 
the  connecting  rods  the  crankshaft  was 
made  in  two  pieces  and  bolted  together 
by  means  of  the  crankpin,  similar  in 
construction  to  that  of  a  motorcycle. 


Fig.  1 

The  crankpin  itself  is  brazed  to  the 
propeller  end  of  the  crankshaft,  mak- 
ing the  end  of  the  crankshaft  that  takes 
the  Strain  one  solid  piece. 

The  connecting  rod  bearings  and 
crankpin  bearings  were  made  from  the 
rollers  and  roller  sleeves  from  a  motor- 
cycle chain,  and  brazed  to  the  con- 
necting rods.  Afterwards  they  were 
reamed  to  fit  the  crank  and  connecting 
rod  pins.  A  jig  was  used  for  the  braz 
ing  operation  to  make  sure  that  the 
sleeves  would  be  the  same  distance 


apart.  The  connecting  rod  big  end  as- 
sembly is  very  much  the  same  as  used 
on  the  Gnome  aviation  engine,  con- 
sisting of  one  master  rod  and  five 
auxiliary  rods. 

The  cylinder  heads  were  made  the 
same  as  the  crankcase  was,  except  that 


they  were  made  of  brass.  They  were 
first  drilled,  the  grooves  cut,  and  then 
filed  to  shape.  They  can  be  made  as 
separate  pieces  or  as  one  piece  and  cut 
apart. 

The  cylinder  retaining  bolts  were 
made  of  spokes  from  an  aeroplane 
wheel,  the  reason  being  that  the  heads 
on  these  are  straight  and  not  at  right 
angles,  as  with  bicycle  spokes.  The 
crankcase  sides  are  held  by  bolts  run- 
ning clear  through.  The  rotary  valve 
is  of  the  ordinary  construction.  Tub- 


ing is  copper  and  all  joints  are  silver 
soldered.  No  doubt  but  the  reader  can 
considerably  lighten  the  weight.  The 
engine  weighed  20  ounces  as  made  and 
delivered  a  maximum  of  about  three 
horsepower  on  two  hundred  pounds  of 
air. 


MODERN  PRECISION 
MEASUREMENTS 

(Continued  from  page  302) 
the  other  reflecting  surface  is  the  top 
surface  of  the  under  glass.  If  there  is 
any  difference  in  the  thickness  of  the 
objects  being  compared  the  air  space 
between  the  two  glasses  is  again  wedge- 
shaped,  although  the  wedge  is  much 
wider.  But  the  result  is  the  same  and 
not  only  can  a  difference  in  thickness 
be  detected,  but  the  difference  deter- 
mined within  a  millionth  of  an  inch  by 
counting  the  interference  lines.  By 
using  a  standard  of  known  accuracy 
and  comparing  other  parts  to  it,  meas- 
urements can  be  rapidly  made  with  the 
apparatus.  A  different  procedure  is 
necessary  for  other  measuring  opera- 
tions, but  the  basic  principle  of  deter- 
mining distance  from  the  interference 
bands  is  used  throughout. 


Quartz  and  flint  are  the  mineralogi- 
cal  names  for  silica  or  silex.  In  other 
words,  the  names  are  applied  to  the 
minerals  found  in  nature.  Flint  is  a 
quartz  with  a  sharp,  conchoidal  frac- 
ture, but  chemically  the  same.  Silica 
is  the  chemical  name  for  quartz  and 
flint.  It  is  oxide  of  silicon.  Silex  is 
the  old  chemical  name  and  is  not  used 
in  modern  chemical  treatises.  The 
name  silica  has  replaced  it.  Therefore, 
quartz,  silex,  flint  and  silica  are  the 
same  chemically,  when  ground  into 
powder.  But  in  masses,  the  quartz  and 
flint  have  a  slightly  different  appear- 
ance. Quartz  is  the  name  applied  to  a 
general  class  of  materials  of  different 
colors  but  of  the  same  chemical  compo- 
sition. Flint  is  really  a  variety  of 
quartz,  but  this  is  not  generally  known. 


These  holes  fit  spokes  used 
'as  cylinder  hold  down  bolts 


iThese  holes  to  fit  pilot  in  boring  bar 


These  Grooves  cut  with 
•  boring  bar  shown  atFig2. 

\         Slots  for  connecting 
rods  cut  last.) 


Crank  Case  Layout  and  Development 
FIG. I 


To  fit  chuck  of  brace 
'or  drill  press 

^'""miwiinii 


Hardened  Steel  Cutters^  ^  <3L.-'' 
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Boring  Barfor  Cylinder  Grooves 
in  CrankcaseanaCylinder  Heads. 

FI6.Z 


Holes  for  Auxiliary/ 
Crank  Pin  Bolts) 

^.-Master  . 
Y    Rod  ; 
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TheseParts 
brazed 
togetheo 

Ma  in  Crank 
Pin  Bearing 
A  uxi/iary  Crank  Pins]  machine  screms. 
held  by  these  bolts 

Connecting  Rod  Details 
FIG.J 


This  Plate  re  mo  vable 
'and  countersunk  for 


— Development  of  crankcase.  Pig.  2 — Special  cutter  for  cylinder  heads  and  crank- 
case. Fig.  3 — Connecting  rod  details  showing  master  rod 


Crankcase 
Side  Plate" 


onnectingr  Rod 


,Cylinder 

^.Cylinder  Hold 
Down  Bolt 


Group  of  parts  of  Davenport  air  motor.   Note  built-up  crankcase  side  plate  and  method  of  using  wire  spoke  as  cylinder  hold-down  bolt 
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A  Six  Cylinder  Air  Motor  | , 

By  A.  Bohaboj 


THE  motor  described  is  a  six- 
cylinder  form  that  has  been  used 
successfully  on  various  types  of 
model  aircraft,  including  helicopters 
that  have  raised  themselves  and  the 
weight  of  the  motor,  though  they  do 
not  lift  the  source  of  compressed  air. 
The  illustrations  and  drawing  show  the 
details  of  construction  clearly  enough 
so  that  any  experimenter  of  average 
ability  and  owning  a  small  lathe  should 
have  no  difficulty  in  building  the  en- 
gine. 

The  cylinders  are  machined  from  a 
solid  steel  bar  and  are  }4-in.  bore  and 
stroke  and  are  machined  to  the  dimen- 
sions indicated.  The  piston  is  made 
of  cast  iron  and  also  uses  1/16-in.  sec- 
tion cast  iron  rings.  The  crankcase 
is  made  of  aluminum  and  is  machined 
from  a  hexagon  of  that  material  1^4 
ins.  across  the  flats  and  finished  15/16 
of  an  inch  wide. 

Of  course,  sufficient  stock  must  be 
allowed  for  finishing  the  sides  so  it  is 
well  to  have  the  alu- 
minum piece  at  least 
one  inch  thick.  The 
internal  dimensions 
need  not  be  held 
very  accurately,  the 
aluminum  piece  be- 
ing bored  out  so 
that  there  will  be 
ample  room  for  the 
crank  pin  and  con- 
necting  rods  to 
swing  around  as  the 
cylinders  and  crank- 
case  revolve.  The 
boss  on  top  of  the 
cylinder  is  machined 
with  a  10-32  thread 
and  a  simple  coup- 
ling nut  fitted  there- 
to. This  serves  to 
hold  the  i^-in.  steel 
tubing  that  conveys 
the  air  from  the  dis-. 
tributing  valve  ring 
to  the  top  of  the 
cylinder.  Two  end 
plates  are  provided 
for  the  crankcase, 
both  of  which  are 
made  of  steel.  These 
are  fastened  to  the 
crankcase  by  small 
screws  and  are 
turned  from  the 
solid  stock  to  the 
forms  shown. 

A  flange  is  formed 
on  the  base  of  the 
cylinder  which  is 
afterwards  cut  off 
at  the  sides  and  the 


base  is  drilled  with  two  No.  2-56 
screws  which  hold  the  cylinder  in  place 
on  the  crankcase.  A  hole  is  drilled 
with  a  No.  37  drill  through  the  boss 
on  top  of  the  cylinder  for  the  air  in- 
take and  a  series  of  holes  are  drilled 
around  the  cylinder  about  midway  of 
its  length  so  that  they  are  uncov- 
ered when  the  piston  reaches  the  end  of 
its  stroke.  These  serve  as  passages  for 
the  exhaust  compressed  air.  The  con- 
necting rods  are  light  rectangular  sec- 


Front,  rear  and  side  views 


the  Bohaboj  six-cylinder  compressed  air  motor  for 
model  airplanes 


2-56  Sere  ws ;  ,fHole 


g  Steel  Tubing 


$7  Drill 
IO-32Thread~%  ^ 

WHsf  P<M-£Cast,ron 
jFWjtJg/Exhaust  Holes 

64 


i'-Wall 


Propeller  Shaft'  * 


Design  drawing  showing  main  details  of  Bohaboj  motor.  Attention  is  directed  to  the 
simple  air  distributing  valve  and  crankshaft  construction 


tion  members  machined  out  of  sheet 
brass  of  any  desired  gauge.  As  con- 
siderable space  is  allowed  inside  the 
piston  interior,  the  rods  are  assembled 
all  in  a  line  on  the  crank  pin  and  some 
will  be  off  center  as  relates  to  the  cylin- 
der center  line. 

The  construction  of  the  crankshaft, 
which  also  serves  as  an  air  distributing 
valve,  can  be  readily  ascertained.  A 
No.  6  standard  taper  pin  is  used,  this 
being  carefully  fitted  to  the  end  plate 
which  is  reamed  with  a  standard  No.  6 
taper  reamer.  The  rear  end  plate  of 
the  engine  is  machined  from  a  piece  of 
steel  and  has  a  ring  turned  on  it  which 
is  drilled  through  with  a  series  of  holes 
that  are  intended  to  communicate  with 
the  air  supply  hole  in  the  crankshaft. 
These  holes  are  drilled  to  correspond 
to  the  center  line  of  the  cylinders  and 
are  tapped  with  a  10-32  thread  for  the 
coupling  nut. 

The  crank  pin  is  a  piece  of  stock 
threaded  at  one  end  to  fit  into  the  crank 
web.  It  is  held  firm- 
ly in  place  by  a 
small  nut  and  is 
drilled  at  the  end 
with  a  No.  60  hole  for 
a  pin  that  keeps  the 
connecting  rods  from 
working  off  of  the 
shaft.  The  web  is 
made  of  a  piece  of 
sheet  steel  and  has  a 
square  hole  filed  in 
it  to  fit  a  correspond- 
ing square  portion 
that  is  filed  at  the 
big  end  of  the  taper 
pin.  When  this 
square  projection  is 
burred  over,  the 
crank  web  is  firmly 
retained  by  the 
riveted  metal.  The 
small  end  of  the 
taper  pin  is  threaded 
to  receive  a  union 
by  which  the  main 
air  inlet  is  attached 
to  the  non-rotating 
crankshaft.  The 
valve  is  set  so  that 
air  goes  to  the  cylin- 
ders just  before  the 
piston  reaches  the 
top  of  the  cylinder. 

There  is  actually 
very  little  clearance 
between  the  piston 
top  and  the  top  of 
the  cylinder  as  the 
more  closely  fitted 
{Continued  on  page 
379) 
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Model  Steam  Engine  and  Boiler  Construction 


SMALL  OSCILLATING  CYLIN- 
DER ENGINE 

A  LTHOUGH  the  following  article 
l\  will  be  of  more  interest  to  be- 
X  jL  ginners  than  to  older  readers 
and  more  experienced  model  engineers 
I  feel  it  fills  an  existing  demand.  The 
readers  of  Everyday  Engineering  in- 
crease with  every  issue  and  many  of 
the  boys  who  have  been  in  the  services 
during  the  war  have  returned  to  their 
old  pastime  of  making  models.  So  I 
feel  justified  in  starting  from  the  very 
beginning  and  gradually  working  up 
to  the  more  complicated  engines  and 
locomotives.  I  shall  begin  with  the 
oscillating  type  of  steam  engine  as  the 
simplest  form.  Before  starting  with 
the  actual  construction  it  will  be  neces- 
sary to  say  a  few  words  as  to  the  op- 
erating principles  of  those  engines. 

Steam  Distribution 

The  steam  is  distributed  by  a  port. 
A  single  port  is  drilled  into  the  cylinder 
(see  Figs.  1  and  2),  the  outer  face  of 
which  slides  over  the  ports  in  the  steam 
block,  the  latter  being  stationary,  also 
forms  the  pivot  bearing  for  the  cylin- 
der (see  Fig.  4).  The  setting  of  the 
ports  depends  on  the  size  of  the  cylin- 
der and  the  extent  of  the  oscillation. 
The  amplitude  of  the  latter  is  regulated 
by  the  length  of  the  stroke  and  that  of 
the  piston  rod.  The  diagram  at  Fig.  3 
shows  how  to  set  out  the  ports  in  a 
single  acting  oscillating  engine.  The 
width  of  the  ports  is  not  less  than  1  /6th 
of  the  cylinder  bore.  According  to  this 
rule,, the  ports  for  a  cylinder  of  f£  in. 
diameter  are  1/16  in.  In  setting  out 
the  ports  on  the  steam  block  we  must 
take  care  that  they  are  sufficiently  far 
apart  to  allow  the  port  in  the  cylinder 
to  clear  both  when  in  mid  position,  so 
as  to  prevent  leakage  from  the  steam 
supply  to  the  exhaust  port. 

A  very  important  point  is  the  method 
of  pivoting  and  preserving  the  contact 
between  the  port  faces.  The  writer  has 
found  the  spring  contact  the  best  and 
recommends  it  as  the  only  satisfactory 
device.  In  selecting  the  spring  it  is 
necessary  to  be  very  careful  as  the  ten- 
sion of  the  latter  must  be  sufficient  to 
overcome  the  opposing  steam  pressure, 
which  is  tending  to  force  the  port  faces 
apart.  This  force  is  equal  to  the  pres- 
sure of  the  steam  multiplied  by  the 
area  of  the  port.  On  the  other  hand 
the  tension  of  the  spring  must  not  be 
too  great,  as  the  resulting  friction  will 
seriously  reduce  the  efficiency  and  speed 
of  the  engine. 


By  W.  A.  Helm 
PART  I 

Keeping  the  above  facts  in  mind,  let 
us  now  get  to  the  actual  construction 
of  a  single  acting  oscillating  engine  of 
Yi  in.  bore  and  in.  stroke.  We  be- 
gin with  the  cylinder,  the  dimensions 
and  components  of  which  you  find  in 
Figs.  1,  2  and  5.  For  the  benefit  of 
the  readers  who  may  prefer  to  build 
up  their  own  cylinder  in  preference  to 
purchasing  the  castings  in  the  rough 
or  half  finished,  full  size  details  of  the 
various  parts  are  given  in  Fig.  S. 

How  Cylinder  Is  Made 

The  cylinder  barrel  can  be  made 
from  a  piece  of  solid  drawn  brass  tub- 
ing with  a  bore  of  }i  in.  inside  diam- 
eter. By  passing  a  fj$  in.  parallel 
reamer  through  the  piece  of  tubing  the 
bore  can  be  trued  up  to  the  required 
diameter.  Having  done  this,  file  the 
ends  of  the  tube  square  until  it  is  ex- 
actly 1  21/32  in.  long.  Then  bell 
mouth  the  lower  end  so  that  there  is 
no  difficulty  in  placing  the  piston  into 
position  after  it  has  been  packed. 

The  top  cap  can  be  made  out  of  a 
solid  piece  of  brass  and  permanently 
soldered  on,  together  with  a  block  3/16 
in.  thick  drilled  and  tapped  for  the 
pivot  pin.  A  1/16  in.  hole  should  be 
drilled  through  the  interior  of  the  cylin- 
der, and  the  block  should  be  recessed 
so  that  only  the  port  face  and  the  strip 
below  the  pivot  pin  make  contact  with 
the  steam  block.  To  show  up  the  parts 
which  form  the  bearing  surfaces  I  have 
shaded  the  rubbing  portions.  The  bot- 
tom cap  of  the  cylinder  may  be  made 
to  fit  tightly,  or  may  be  secured  by  a 
drop  of  solder.  It  should  be  provided 
with  two  or  three  vent  holes.  The  pis- 
ton shown  is  a  long  one  with  two 
grooves  for  packing  or  piston  rings.  It 
is  screwed  to  a  in.  diameter  piston 
rod.  The  crankpin  end  is  of  simple 
construction  but  care  should  be  taken 
to  fit  the  crankpin  snugly  into  the  pis- 
ton rod. 

Simple  Built-up  Crankshaft 

The  steam  block  and  bed  plate  are 
made  out  of  one  casting  as  shown  in 
Figs.  4  and  6.  Fig.  4  shows  how  the 
cylinder  is  secured  to  the  steam  block. 
The  drawing  speaks  for  itself  and  it 
is  not  necessary  for  me  to  describe  how 
to  finish  it  The  crankshaft  is  very 
simple.  A  piece  of  3/32  in.  diameter 
mild  steel  rod  will  be  required.  This 
should  be  lj£  in.  long,  after  the  ends 
have  been  filed  square.  Place  this  in 
the  bearing  space  which  has  been 


drilled  and  afterward  carefully 
smoothened  with  a  reamer.  The  reamer 
used  is  a  3/32  in.  expansion  type. 
Then  attach  the  flywheel  on  one  side 
and  the  crankpin  on  the  opposite  side 
as  indicated.  So  much  for  the  con- 
struction of  the  engine  proper. 

HOW  TO  MAKE  THE  BOILER 

A  steam  engine  cannot  run  without 
a  boiler  to  provide  steam,  so  I  have 
decided  to  describe  a  suitable  boiler  for 
each  engine.  The  boiler  described  is 
of  the  stationary  type  and  is  perhaps 
the  most  efficient  to  drive  a  small  oscil- 
lating engine,  as  the  latter  is  seldom 
worked  at  a  greater  pressure  than 
twenty  or  thirty  lbs.  I  might  suggest 
here  to  the  prospective  builder  to  take 
great  care  in  building  the  boiler,  as  it 
is  also  of  ideal  construction  to  keep  on 
hand  for  trying  new  engines  as  built 

To  make  this  boiler  take  a  piece  of 
solid  drawn  copper  tubing  3  ins.  in 
diameter  and  9J4  ins.  long  (see  Fig.  1 
of  the  plate  giving  the  boiler  details), 
the  thickness  of  the  wall  being  about 
3 /64th  in.  The  end  plates  may  be 
made  out  of  a  casting  (see  Fig.  2),  or 
out  of  sheet  brass  turned  or  filed  cir- 
cular to  make  a  tight  fit  inside  the  tube. 
If  the  latter  method  is  employed  cut 
two  strips  of  copper  l/\  in.  by  1/16  in. 
and  about  9%  ins.  long  and  fit  them 
accurately  into  the  barrel  of  the  boiler 
about  Y%  in.  from  each  end,  then  rivet 
fast.  Put  the  end  plates  in  against 
those  rings  and  flange  the  projecting 
rim  of  the  tube,  by  lightly  tapping  with 
a  hammer  (see  Fig.  3),  the  ends  of 
the  tube  having  been  previously  an- 
nealed. The  first  method  of  using  a 
casting  has  the  advantage  of  being  by 
far  the  easiest  way,  and  so  I  recom- 
mend this  method  as  especially  adapted 
to  those  who  have  not  had  any  great 
experience  in  building  model  boilers, 
as  the  castings  can  be  purchased  at  a 
very  small  cost. 

Before  putting  the  end  plates  in 
place,  drill  two  holes  through  the  top 
of  the  boiler  to  hold  the  brass  bosses 
for  the  boiler  fittings  (see  Fig.  4  of 
boiler  plans).  The  latter  shows  the 
dimensions  of  the  boss.  The  same  size 
is  employed  for  both  the  safety  valve 
and  the  steam  pipe.  Before  soldering 
the  end  plates  and  bosses  into  place  it 
is  necessary  to  scrape  and  clean  the 
surfaces  coming  in  contact  so  that  the 
silver  solder  will  be  sure  to  am  all 
around  the  joint.  Through  the  front 
plate  of  the  boiler  drill  two  hdles  for 
the  water  gauge.    Through  the  front 
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and  rear  plate  centers,  drill  a  3/16  in. 
hole  in  each  for  stay  bolts. 

After  having  completed  the  work  on 
the  boiler  tube  and  the  bosses,  the  end 
plates  are  soldered  into  place.  We  take 
the  fittings  in  hand.  They  consist  of 
a  safety  valve,  filler  plug,  water  gauge 
and  steam  pipe,  the  latter  being 
equipped  with  a  union  cock  to  turn  off 
the  steam.  As  the  efficiency  of  a  model 
boiler  is  somewhat  dependent  upon  its 
fittings  it  is  good  business  to  pay  close 
attention  to  the  making  of  them. 

We  start  with  the  safety  valve.  The 
circular  base  of  the  latter  also  forms 
the  filler  plug.  It  is  turned  out  of  a 
solid  brass  bar  of  1  in.  diameter  to  the 
dimensions  given  in  Fig.  5.  The  cross 
bar  is  also  turned  out  of  a  solid  piece 
of  brass.  The  pillars  and  plunger  are 
turned  out  of  a  mild  steel  rod.  The 
valve  itself  is  turned  out  of  steel,  tem- 
pered and  carefully  ground  in.  Care 
should  be  taken,  when  turning  the 
valve,  that  the  point  of  contact  between 
the  plunger  and  valve  is  below  the  seat- 
ing  surface  of  the  latter. 

The  next  fitting  in  importance  is  the 
water  gauge  as  indicated  in  Fig.  6.  It 
is  a  plain  gauge  without  cocks  and  can 
be  easily  turned  out  of  a  ^  in.  diam- 
eter hexagonal  brass  rod.  The  nipple 
into  the  boiler  is  silver  soldered  into 
the  rod.  The  top  fitting  is  open  and 
has  a  cap  for  the  insertion  of  the  glass. 
The  maker  should  be  very  careful  in 
lining  the  top  and  bottom  fitting  up  to 
the  center  of  the  glass,  before  inserting 
the  latter. 

These  instructions  should  be  suffi- 
cient to  keep  the  reader  busy  over  to 
the  next  article,  when  I  shall  finish 
the  description  of  the  boiler  and  shall 
advance  to  the  next  step  in  model  steam 
engine  construction. 


:o  heat  the  iron  and  that  it  cools  rap- 
idly when  it  is  removed  from  the  source 
of  heat  and  used  in  soldering.  Of 
course,  this  can  be  eliminated  to  some 
extent  by  using  two  irons,  one  being 
heated  while  the  other  is  used.  Elec- 
trically heated  soldering  coppers  are 
marketed  and  have  many  advantages 
for  different  varieties  of  work  such  as 
carried  on  by  various  manufacturing 
firms.  In  some  cases,  the  gas  heated 
copper  bit  such  as  illustrated  may  be 


the  various  parts  comprising  the  as- 
sembly. The  gas  is  conveyed  to  the 
device  by  flexible,  metal  gas  tubing. 
Even  if  illuminating  gas  is  not  avail- 
able, hydro-carbon  gas  may  be  used  if 
the  burner  design  is  modified  somewhat 
so  that  the  orifice  through  which  the 
gas  issues  is  controlled  by  a  screw 
valve.  In  this  case,  if  this  modifica- 
tion is  made,  the  flexible  gas  tube  may 
be  connected  to  a  suitable  container 
in  which  the  gasoline  is  under  air 
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HOW  NAMES  ORIGINATE 

MANY  persons  are  puzzled  to  un- 
derstand what  the  terms  of  "four- 
penny,"  "sixpenny"  and  "tenpenny" 
mean  as  applied  to  nails.  "Fourpenny" 
means  four  pounds  to  the  thousand 
nails,  or  "sixpenny"  means  six  pounds 
to  the  thousand  nails,  and  so  on.  It  is 
an  old  English  term,  and  meant  at  first 
"ten  pound"  nails  (the  thousands  being 
understood),  but  the  old  English 
clipped  it  to  "tenpun"  and  from  that  it 
degenerated  until  "penny"  was  sub- 
stituted for  "pounds."  A  "monkey 
wrench"  is  not  so  named  because  it  is  a 
handy  thing  to  monkey  with,  or  for  any 
kindred  reason.  "Monkey"  is  not  its 
name  at  all,  but  "Moncky."  Charles 
Moncky,  the  inventor  of  it,  sold  his 
patent  for  $2,000  and  invested  the 
money  in  a  house  in  Brooklyn. 


GAS  HEATING  SOLDERING 
COPPER 

ONE  of  the  deficiencies  of  the  ord.- 
nary  form  of  soldering  iron  or  cop- 
per is  that  considerable  time  is  taken  up 


Details  of  gas-heated  soldering  copper 


used  advantageously.  The  soldering 
copper  is  carried  by  a  simple  forked 
member  that  screws  on  to  the  end  of  a 
piece  of  pipe  which  in  turn  is  attached 
to  an  adjustable  fitting  that  forms  part 
of  the  Bunsen  burner.  In  fact,  this 
fitting  has  an  air  control  for  the  burner. 
The  pipe  passing  through  the  handle 
has  its  end  blocked  and  is  drilled  so 
as  to  allow  only  the  proper  quantity  of 
gas  to  pass  through.  The  air  adjuster 
carries  a  nipple  that  forms  the  burner 
and  the  flame  issuing  from  its  end, 
which  is  the  usual  hot,  blue,  Bunsen 
flame  impinges  against  the  copper  and 
in  a  hole  formed  in  its  interior  so  that 
this  is  kept  heated  at  all  times  that  the 
burner  is  lighted.  The  adjustable  bit 
support  makes  it  possible  to  place  it 
in  various  positions  for  different  classes 
of  work. 

The  construction  of  the  device  is 
clearly  shown  in  a  sectional  view  as  are 


pressure  and  the  device  will  function 
on  the  same  principle  as  a  brazing 
torch.  Modifications  of  this  design  will 
readily  suggest  themselves  to  the  ex- 
perimental engineer. 


BELL  METAL 


THE  best  bell  metal  is  composed  of 
78  parts  of  copper  and  22  of  tin. 
The  use  of  silver  in  the  manufacture  of 
bells  is  purely  imaginary.  The  idea 
grew  out  of  a  practice  at  the  casting  of 
church-bells  when  pieces  of  silver  were 
supposed  to  be  mixed  with  the  bell 
metal.  The  foundrymen  had  other  uses 
for  the  pieces  of  silver  and  contrived 
means  for  the  silver  pieces  to  fall 
through  the  grate  bars  into  the  ashpit 
Nearly  all  bell  makers  have  their  own 
methods  for  determining  the  tone  of  a 
bell  from  a  certain  size. 
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Switches  and  Cut-Outs 

Overload  and  Underload;  Electfo- Magnetic, 
Centrifugal  and  Film  Circuit  Breakers 

By  Prof.  T.  O'Conor  Sloane 


CUT-OUTS  and  switches  may  be 
entirely  hand  or  mechanically 
operated,  or  the  action  of  the 
electromagnet  or  other  electric  device 
may  be  utilized  in  their  operation. 
There  are  a  number  of  constructions  of 
switch,  in  which  centrifugal  force  is  the 
controlling  factor.  When  one  of  this 
type  is  applied  to  a  motor,  the  latter 
will  not  start  when  merely  connected  to 
the  circuit;  the  centrifugal  switch  must 
be  closed  and  kept  so  by  centrifugal  ac- 
tion. Often  the  starting  in  such  a  case 
is  done  by  hand,  the  rapid  turning  of 
the  motor  armature  closing  the  switch. 


the  switch  handle  or  bar  reaches  its 
final  position,  it  is  held  there  by  the 
electromagnet,  from  which  a  spring 


Fig.  1.   Starting  box 

The  cut-outs,  which  will  be  first  de- 
scribed use  electromagnetic  action  for 
their  operation.  The  starting  box 
whose  appearance  is  familiar  to  all  is 
an  example  of  this  type.  It  is  used  on 
direct  current  circuits  for  starting  mo- 
tors. If  the  full  potential  of  a  circuit 
were  connected  to  a  stationary  motor 
with  no  resistance  intervening,  the 
armature  would  pass  so  strong  a  cur- 
rent in  the  absence  of  all  counter-elec- 
tromotive force,  that  it  would  be  heated 
and  perhaps  permanently  injured.  Re- 
ferring to  the  cuts,  Fig.  1  and  2,  it  will 
be  seen  how  this  cause  of  accident  or 
damage  is  avoided.  The  switch  handle 
passes  over  a  series  of  studs  one  by  one. 
As  it  touches  the  first  one,  a  number  of 
resistances  in  series,  one  for  each  stud 
are  interposed  between  the  active  lead 
and  the  motor.  The  armature  begins  to 
rotate  under  the  effect  of  a  reduced  cur- 
rent. As  the  switch  bar  passes  to  the 
next  stud  it  cuts  out  one  resistance 
coil,  and  the  armature  now  in  motion 
receives  more  potential.  This  goes  on 
as  the  switch  is  moved  until  all  the 
coils  are  cut  out,  and  the  armature  pro- 
tects itself  by  counter  electromotive 
force  due  to  its  own  rotation.  When 


Fig.  2.   Starting  box  connections 

tends  to  separate  it  and  to  pull  it  back 
to  its  original  inactive  position,  cutting 
off  the  current  completely.  Suppose 
that  by  any  accident  or  incident  the 
current  is  cut  off;  the  electromagnet 
ceases  to  act,  the  switch  bar  flies  back, 
and  if  the  current  is  turned  on  at  any 
other  point,  the  motor  circuit  remains 
open  and  the  motor  does  not  start.  It 
has  to  be  started  just  as  before,  with  the 
successive  reduction  of  resistance,  so  as 
to  protect  the  armature  from  burning 
out. 

This  is  an  example  of  a  no-load  or 
protective  cut-out.  If  the  motor  circuit 
stayed  closed,  and  the  circuit  was 
opened  and  closed,  the  closing  would 
bring  the  full  potential  to  bear  on  the 
armature  and  perhaps  would  bum  it 
out  It  is  obvious,  that,  while  this  de- 
vice is  primarily  or  usually  a  no-load 
circuit  breaker,  the  magnet  and  spring 
could  be  so  adjusted  as  to  make  it  an 
underload  instrument,  one  which  would 
open  the  circuit  if  it  fell  below  a  cer- 
tain potential. 


Fig .  3.  Knife  switch 

This  is  also,  as  illustrated,  an  ex- 
ample of  a  flat  bar  switch.  The  knife- 
bar  switch  is  the  more  approved  con- 
struction for  heavy  currents,  and  to 
make  the  sequence  complete  a  simple 
two-pole  knife-switch  is  shown  in  the 
cut,  Fig.  3.  The  construction  is  famil- 
iar to  all;  the  only  point  to  be  made  is, 


that,  except  in  particular  circumstances, 
the  switch  should  open  downwards. 
Then  as  far  as  gravity  is  concerned  it 
tends  to  stay  open,  and  to  that  extent 
there  is  no  danger  of  an  accidental 
closing.  If  placed  in  the  other  position, 
the  handle  might  fall  and  close  the 
switch  when  not  desired.  The  position 
is  a  safeguard  against  accidental  clos- 
ing. 

The  next  cut,  Fig.  4,  shows  an  under- 
load knife-switch  cut-out.  When  the 
handle,  H,  is  pushed  up  the  circuit  is 
closed  and  current  passes.  At  M  is  an 
electromagnet  The  bell-crank  lever  on 
the  handle,  H,  is  pulled  back  by  the 
operator  when  the  switch  is  to  be  closed. 


Fig.  4.    Underload  cut-out 

As  the  handle  is  pushed  up,  the  pro- 
jecting end  of  this  lever  pushes  the 
pivoted  bar,  R,  into  the  position  shown 
by  the  dotted  lines.  At  the  end,  R, 
there  is  an  armature,  which  is  attracted 
by  the  magnet,  M.  The  catch,  a,  en- 
gages in  this  position  of  R,  with  the 
corresponding  catch  on  H,  also  indi- 
cated by  a.  The  current  is  now  pass- 
ing. But  if  the  current  ceases  or  grows 
weak,  the  magnet  will  not  have  power 
enough  to  hold  R,  which  is  drawn  away 
by  a  spring,  omitted  in  the  cut.  The 
bar,  R,  will  fly  back  the  catch,  a,a,  will 
be  released,  the  bar,  H,  will  fall  back 
and  the  current  will  be  completely  cut 
off  and  the  circuit  will  be  broken.  The 
minimum  load  required  to  keep  the  cir- 
cuit open  is  determined  by  the  relative 
strength  of  spring  and  magnet. 

There  are  double  contacts  in  this 
switch.  B,  B,  are  carbon  contacts  and 
A  is  a  metallic  one.  The  carbon  con- 
tacts are  the  last  to  open  and  the  first 
to  close.  This  protects  the  metal  con- 
tacts from  injurious  sparking  and  arc- 
ing, although  the  metal  contacts  are  the 
real  working  contacts. 
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The  overload  cut-out  is  designed  to 
open  a  circuit  when  too  strong  a  current 
is  beginning  to  pass.  It  protects  appa- 
ratus directly  from  burning  out  One 
form  is  shown  in  Fig.  5.  This  is  a 
knife-bar  switch,  with  an  auxilliary 
carbon  contact  above  the  metal  one.  In 
the  position  shown  in  full  lines  the 
carbon  contacts  at  the  top  of  the  swing- 
ing bar  are  seen  in  contact  with  each 
other.  Below  them  the  metal  contacts 
are  in  engagement.   If  the  handle,  seen 


Fig.  S.  Overload  circuit  breaker 

projecting  to  the  right,  is  pushed  up- 
wards the  switch-bar  will  be  thrown 
into  the  position  shown  in  dotted  lines 
and  both  carbon  and  metal  contacts 
will  be  opened.  This  can  be  done  by 
hand,  but  to  introduce  the  feature  of 


4f 


Fig.  6.  /.  T.  E.  overload  cut-out 

automatic  overload  opening,  an  elec- 
tromagnet is  placed  back  of  the  handle 
bar  as  shown,  and  below  it  is  a  pivoted 
armature  If  too  strong  a  current 
passes,  the  armature  will  be  drawn  up, 
it  will  strike  the  handle  and  drive  it 
up  so  as  to  break  the  contacts. 


Another  form  is  shown  in  Fig.  6. 
The  pivoted  handle  in  its.vertical  posi- 
tion as  shown  closes  the  switch  against 
the  pressure  of  a  fepring,  which  presses 
against  a  bar,  which  in  its  turn  presses 
against  the  switch-bar  at  its  upper  end. 
A  low  resistance  solenoid  coil  is  shown, 
cut  away  in  the  drawing  to  show  the 
plunger  within  it  The  entire  current 
goes  through  this  coil.  The  switch-bar 
is  held  in  position  against  the  pressure 
of  the  spring,  just  spoken  of,  by  a  catch, 
just  above  the  solenoid.  When  too 
much  current  starts  to  pass,  the  solenoid 
draws  up  its  plunger  armature,  driving 
up  the  rod  seen  on  top  of  the  plunger, 
and  releasing  the  catch.  The  horizon- 
tal plunger  actuated  by  the  spring  just 
spoken  of  pushes  the  switch-bar  back 
and  the  contact  is  broken. 

There  is  another  type  of  switch  de- 
pending for  its  action  on  centrifugal 
force.  Several  examples  are  given 
below. 


Contact 


Mercury- 


.Drum 


Pivot, 


Contact 
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Weight- 


-Contacts 


'Spring 


Flgt.  7  and  8.  Centrifugal  switches 

The  next  cut,  Fig.  7,  shows  a  switch 
in  which  mercury  thrown  out  from  the 
center  by  centrifugal  force  forms  a  sort 
of  ring  around  the  inner  perimeter  of  a 
drum.  There  is  a  contact  plate  on  each 
side  of  the  drum  and  the  mercury  when 
the  motor  is  in  action  makes  an  elec- 
trical connection  between  the  two.  The 
case,  A,  of  the  drum  is  of  insulating 
material. 

In  the  next  cut  Fig.  8,  a  curved 
arm  is  pivoted  at  the  point  as  shown  ; 
near  the  pivot  are  the  contacts  also 
clearly  indicated.  The  distant  end  of 
the  switch-bar  is  weighted  and  is  held 
by  a  spring  in  such  a  position  as  to  keep 
the  contacts  separated  when  the  motor  is 
not  in  action.  The  switch  in  question 
is  carried  an  the  end  of  the  motor  shaft 
or  in  other  position  where  it  will  ro- 
tate when  the  motor  does.  It  will  be 
understood  that  the  actuating  current 
of  the  motor  passes  through  the  switch. 
When  therefore  the  current  is  turned 
on,  none  can  pass  because  the  switch  is 
open.  But  if  closed  for  an  instant  by 
hand  or  otherwise  the  motor  will  start 
into  action  and  the  weighted  end  of 
the  switch-bar  will  swing  outwards 
under  the  effect  of  centrifugal  force, 
the  contact  points  will  come  together 
and  the  motor  will  go  on  indefinitely. 
If  it  is  a  small  motor  all  that  is  neces- 
sary to  stop  it  is  to  check  its  rotation 
by  hand;  the  switch  will  be  opened  by 
the  spring  and  the  current  will  be  cut 
off. 

The  film  cut-out,  Fig.  9,  is  simply 


a  pair  of  contacts  held  apart  by  a  piece 
of  thin  paper.  It  is  to  be  used  in 
parallel  with  a  lamp  in  a  series  circuit 
If  the  lamp  filament  should  break  down 
it  would  put  out  all  the  lamps  on  the 


Fig.  9.    Film  cut-out 

circuit  But  if  such  an  accident  did 
occur  there  would  be  a  sudden  rise  of 
potential,  enough  to  make  a  spark, 
which  would  pierce  the  film  and  restore 
the  connection.  Of  course  the  resist- 
ance of  the  lamp  would  be  lost,  but 
the  series  of  lamps  would  be  relighted 
instantly  as  the  film  would  be  per- 
forated. 


WHAT  IS  DRY  ROT? 

THE  term  "dry  rot,"  the  Forest 
Products  Laboratory  finds,  is  ap- 
plied by  many  persons  to  any  decay 
which  is  found  in  wood  in  a  compara- 
tively dry  situation.  Thus  loosely  used 
the  term  actually  includes  all  decay  in 
wood,  since  wood  kept  sufficiently  wet 
cannot  decay.  In  the  more  limited 
sense  in  which  pathologists  use  the 
term,  "dry  rot"  applies  only  to  the 
work  of  a  certain  house  fungus  called 
MeruUus  lachrymans.  This  fungus 
gains  its  distinction  from  the  fact  that 
it  is  frequently  found  growing  in  tim- 
bers without  any  apparent  moisture 
supply;  in  reality  it  does  not  grow  with- 
out moisture  and  is  as  powerless  as  any 
other  fungus  to  infect  thoroughly  dry 
wood.  Given  moist  wood  in  which  to 
germinate,  it  is  able  to  make  its  way  a 
surprisingly  long  distance  in  dry  tim- 
bers, drawing  the  water  it  needs  from 
the  moist  wood  through  a  conduit 
system  of  slender,  minutely  -  porous 
strands. 

Wood  in  the  typical  advanced  stage 
of  dry  rot  is  shrunken,  yellow  to  brown 
in  color,  and  filled  with  radial  and 
longitudinal  shrinkage  cracks,  roughly 
forming  cubes.  In  many  instances 
these  cracks  are  filled  with  a  white 
felty  mass,  the  interwoven  strands  of 
the  fungus.  The  decayed  wood  is  so 
brittle  and  friable  that  it  can  easily 
be  crushed  into  powder.  The  dry  rot 
fungus  is  active  in  nearly  every  region 
of  this  country,  in  Canada,  and  in 
Europe.  It  is  very  destructive  to  fac- 
tory and  house  timbers  and  to  logs  in 
storage.  Coniferous  or  soft  woods  are 
more  commonly  infected  by  it  than 
hardwoods. 


Digitized  by 


Google 


320 


Everyday  Engineering  Magazine  for  July 


Miniature  Railroad  System 


WHEN  a  man  who  has  been  active 
in  business  decides  to  retire  and 
enjoy  the  peaceful  routine  of  farm  life, 
it  is  often  necessary  for  him  to  interest 
himself  in  other  things  besides  farm 
work  in  order  to  keep  busy  enough  to 
satisfy  his  longing  for  action.  A  former 
New  York  broker,  Mr.  W.  Cecil  Gage, 
found  that  he  had  considerable  time  on 
his  hands  so  he  spent  this  spare  time 
in  building  a  miniature  railroad,  views 
of  which  are  presented  herewith.  The 
materials  for  its  construction  were  ob- 
tained by  demolishing  an  unused  hen- 
house, 250  feet  long,  which  provided 
enough  wood  to  not  only  build  the  rail- 
road rolling  stock,  but  also  the  track. 
Practically  everything  about  this  road 
is  built  of  wood,  the  rails  being  made 
of  2"  x  4"  timbers,  and  even  the  loco- 
motive being  built  largely  of  this  ma- 
terial. Special  passenger  cars  and 
freight  cars  have  been  built  entirely  of 
wood  and  the  miniature  railroad  oper- 
ates much  the  same  as  its  larger  proto- 
type. The  locomotive  is  driven  by  a 
four-horsepower  gas  engine  which 
drives  a  counter  shaft  supported  by 
regular  shafting  hangers,  and  this  in 
turn  transmits  power  to  the  traction 
wheels  by  means  of  a  drive  chain  of  the 
conventional  pattern. 


Plenty  of  room  is  provided  in  the 
engine  room  for  the  engineer,  and  the 
passenger  cars  will  carry  two  people 
with  ease  and  comfort.  The  interesting 
point  about  this  railroad  is  that  it  was 
built  entirely  by  a  man  who  normally 


a  hobby  and  a  source  of  pleasure  and 
recreation. 

The  construction  of  the  entire  sys- 
tem called  for  considerably  more  skill 
than  possessed  by  the  average  man  and 
the  installation  of  the  engine  and  ef- 


The  double-deck  passenger  car  seats  two  people 


was  engaged  in  a  business  that  did  not 
give  him  any  opportunity  to  develop 
latent  mechanical  talent.  He  also 
claims  that  many  men  who  are  working 
in  the  professions  and  in  merchandizing 
find  in  mechanical  handiwork  at  once 


fective  utilization  of  its  power  in  the 
compact  and  realistic-looking  locomo- 
tive evidently  required  more  than  an 
elementary  knowledge  of  mechanical 
principles.  The  false  boiler  top  of  the 
locomotive  covers  the  power  plant. 


The  view  below  ! 
shows  the  locomo- 
tive power  plant 
which  .is  a  single 
horizontal  cylinder 
hopper  cooled  gaso- 
line engine  driving 
a  countershaft,  this 
in  turn  driving  an 
axle  by  a  chain 


The  locomotive 
attached  to  a  freight 
car  full  of  produce 
is  shown  at  left.  The 
engineer,  as  seen  be- 
low, seems  to  be  a 
fair  load  for  the 
tender  and  can 
{  reach  the  controls 
{  in   the   cab  easily 
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SHOP  PRACTICE 


HIIiraifiHflf  HMlUHf  lltlUIIIUtnillllHtitllfllUlllHtHHii 


AIR   PRESSURE    DEVICE  FOR 
THE  TRANSFER  OF  OIL 

THE  illustration  shows  a  handy 
means  of  removing  oil  or  other 
liquids  from  barrels  or  other  closed  con- 
tainers for  transmission  to  permanent 
shop  tanks  or  elsewhere.  It  is  essen- 
tially a  home-made  device  of  the  class 
so  numerous  in  railroad  shops  where  a 
supply  of  air  at  suitable  pressure  is 


era 


Air  pretture  drvic*  for  oil  tram/er 


PROTECTING  MOLTEN  METAL 
FROM  OXIDATION 

A DIFFICULTY  in  melting  alloys 
and  some  metals  is  the  oxidation 
of  the  metal,  whereby  serious  loss  of 
material  occurs.  To  meet  this  difficulty 
the  Technische  Blatt  says  it  is  a  com- 
mon practice  to  fill  the  container  with 
a  neutral  gas  so  as  to  effect  the  fusion 
in  a  neutral  atmosphere.  But  the  usual 
arrangements  allow  the  neutral  gas  to 
escape,  its  place  being  taken  by  air 
from  the  surrounding  atmosphere.  As 
a  consequence,  some  oxidation  still  oc- 
curs. An  invention,  patented  in  Ger- 
many, remedies  this  effect  The  con- 
tainer In  which  the  metal  is  melted  is 
constructed  to  be  closed  air-tight,  and 
put  in  communication  with  a  com- 
pressed air-cylinder  filled  with  nitro- 
gen. The  gas,  under  a  pressure  of  60  to 
70  atmospheres,  may  be  led  into  the 
container  through  a  reducing  valve. 


Details  of  air  pressure  device  for  transferring 
oil  from  barrel  to  storage  tanks 

always  available,  and  the  dimensioned 
drawing  is  reproduced  from  the  Rail- 
way Mechanical  Engineer.  It  com- 
prises a  long,  finely  threaded  taper 
plug,  with  diameters  ranging  from  1J4 
to  2yi  in.,  which  may  be  screwed  into 
any  ordinary  bunghole,  or,  if  more 
convenient,  into  a  hole  in  the  barrel 
head.  The  oil  delivery  pipe  which  is 
long  enough  to  reach  the  bottom  of  the 
barrel  slides  in  a  stuffing  box  which 
makes  a  practically  air  tight  joint. 
When  a  barrel  is  to  be  emptied  the  plug 
is  screwed  into  the  bunghole,  a  small 
air  hose  is  connected  to  the  pipe  at  the 
side  and  connection  is  also  made  from 
the  delivery  pipe  to  the  point  where  the 
oil  or  other  liquid  is  to  be  deposited. 
A  slight  opening  of  the  air  valve  ad- 
mits pressure  above  the  body  of  liquid 
and  it  is  driven  up  the  delivery  pipe 
with  any  permissible  rapidity. 


PRACTICAL  OIL  DRILL 

A MASSACHUSETTS  firm  has 
brought  out  the  oil  drill  illustrated 
which  is  intended  to  remedy  some  of 
the  troubles  which  have  been  noted  by 
using  those  forms  of  oil  drills  in  which 
the  oil  conductors  are  soldered  to  the 
drill.  The  old-style  drill  with  an  in- 
serted tube  sometimes  gives  trouble 


lines. 

„  Oil  Groove 
or  Passage 

-Drill  Rod 

xr Cuffing 
x  "-Face 


End  View  of  Drill 


How  a  practical  oil  drill  is  made 

through  the  loosening  of  the  tube  or 
this  may  bend  and  break.  The  oil 
conductor  may  also  be  bent  and  the 
flow  interrupted.  The  new  oil  drill  is 
made  by  forming  an  oil  channel  in  the 
drill  itself,  by  milling  a  groove  in  the 
body  of  the  drill  and  dovetailing  a  piece 
of  rod  into  the  upper  portion  of  this 
groove.  When  the  process  is  complete 
the  piece  of  drill  rod  can  never  come 
loose  and  for  all  practical  purposes  a 
solid  oil  drill  is  produced  that  is  said  to 
be  free  from  trouble. 


ADAPTER  FOR  SURFACE  GAUGE 

A SURFACE  gauge  is  a  handy  tool 
around  a  lathe  and  similar  ma- 
chinery, but  it  is  not  always  an  easy 
matter  to  clamp  this  securely  to  the 
carriage  or  tool.  The  accompanying 
illustration  shows  an  adapter  that 
should  be  very  useful. 

The  adapter  is  made  the  same  size  as 
the  regular  surface  gauge  except  that 
a  collar  is  turned  or  brazed  on  its 
lower  end.   This  collar  may  be  easily 
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Adapter  for  surface  gauge 

formed  by  heating  the  lower  end  of  the 
rod  to  the  proper  temperature  and  by 
upsetting  it  to  form  an  enlargement 
which  can  afterward  be  machined 
down  to  required  size.  A  special  hollow 
nut  that  fits  in  the  hole  drilled  into  the 
tool  slide  and  which  is  placed  at  any 
convenient  part  is  a  good  fit  on  the  sur- 
face gauge  standard  and  when  it  is 
screwed  into  place  the  collar  will  be 
held  firmly  against  the  bottom  of  the 
hole.  In  using  a  surface  gauge  this  is 
removed  and  the  clamp  and  pointer  are 
moved  on  the  adapter  to  any  desired 
point 

Various  modifications  for  this  de- 
vice will  suggest  themselves.  The  lower 
end  of  the  adapter  column  may  be 
threaded  or  it  may  be  a  simple  piece 
of  straight  stock  that  will  clamp  by  a 
split,  tapered  nut,  which  closes  in 
against  the  rod  when  it  is  screwed  down 
into  the  hole. 


HARDENING  SMALL  CARBON 
STEEL  TOOLS 

SPECIAL  care  must  be  taken  in  the 
tempering  of  small  tools  of  carbon 
steel.  A  small  gas  furnace,  inclosed 
with  a  chamber  for  the  heating  of  the 
tools,  is  desirable  but  a  coal  or  coke 
fire  properly  banked  is  satisfactory. 
The  fire  must  be  burned  down  to  a  bed 


Digitized  by 


Google 


322 


Everyday  Engineering  Magazine  for  July 


of  live  coals,  and  it  is  best  to  insert 
a  section  of  tubing  into  the  fire  to  pro- 
tect the  tools  from  the  direct  blast.  The 
quenching  heat  may  be  determined  ac- 
curately by  instruments,  but  where 
these  are  not  available,  the  use  of  a 
magnet  is  suggested.  When  the  magnet 
no  longer  has  an  attraction  for  the  steel 
being  heated  at  the  part  in  the  fire,  the 
proper  point  for  quenching  may  be  de- 
termined by  permitting  the  steel  to  re- 
main in  the  fire  a  few  minutes  longer. 
The  point  at  which  the  magnet  ceases 
to  attract  is  about  1,425°  F.,  and  the 
best  heat  for  tempering  is  10°  above 
that  temperature. 

Tools  cracked  and  damaged  in  the 
hardening  process  frequently  result 
from  the  failure  to  relieve  the  strain  on 
the  steel  after  quenching,  and  the 
moment  that  it  has  cooled  sufficiently 
to  harden.  While  still  grasping  the 
tool  in  the  cooling  bath,  the  instant 
that  the  tremor  from  the  sudden  plunge 
stops,  the  piece  should  be  withdrawn 
quickly,  and  permitted  to  cool  in  the 
open  air.  The  steel  will  still  be  too 
hot  to  hold  in  the  hand.  This  is  only 
necessary,  of  course,  when  the  steel  is 
not  to  be  drawn  to  temper  on  the  origi- 
nal heating. — American  Blacksmith. 


SPECIAL  TOOL  HOLDER 

THE  special  tool  holder  shown  is  of 
English  design  and  possesses  many 
features  which  enable  one  to  describe  it 
as  both  a  handy  and  substantial  tool. 
As  the  illustration  shows,  it  takes 
3/16th  in.  cutters  of  square  section; 
the  holder  shank  being  y2  in.  x  7/16th 
in.,  and  5  inches  overall.  The  cutter  is 
}i  in.  above  the  level  of  the  top  slide; 
and  the  drop  head,  fitting  flush  and 
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Special  lathe  tool  holder 

square  to  the  edge  of  the  slide  rest, 
takes  the  "thrust"  of  the  cut,  preventing 
all  vibration  of  the  cutter.  The  head 
is  also  "off  set,"  which  enables  a  cut 
to  be  taken  close  up  to  the  chuck  or 
face-plate.   A  side  or  facing  cutter  can 


also  be  used  in  the  holder.  The  long 
bearing  surface  of  the  clamp  permits 
the  cutter  to  be  held  at  an  angle  for 
recessing.  It  is  only  made  in  one  size 
and  is  being  marketed,  with  one  high- 
speed cutter  and  spanner  wrench  to  fit 
the  clamp  nut.  Extra  cutters  of  high- 
speed steel  ground  to  various  shapes 
may  be  easily  inserted  in  the  holder 
and  can  be  made  by  the  workman  with- 
out any  trouble  from  the  special  high- 
speed tool  bits  that  can  be  secured 
from  dealers  in  machinery  supplies. 


USING  A  CROSS-CUT  SAW  AS  A 
TRY-SQUARE 

A USEFUL  kink  for  the  handy  man 
is  shown  in  the  illustration,  as  it 
demonstrates  how  a  saw  can  be  used  to 
draw  a  line  perfectly  square  across  a 
board.  The  saw  is  held  vertical  with 
its  back  resting  on  the  board  and  is 


Using  saw  as  try-square 

turned  one  way  or  the  other  until  the 
reflection  of  the  edge  in  the  bright  blade 
is  exactly  in  a  line  with  the  edge  of  the 
board  in  front  of  the  saw  blade.  The 
saw  now  is  exactly  square  with  the  edge 
and  a  pencil  or  scriber  can  be  used  to 
mark  the  place  for  the  cut.  If  the  saw 
is  rusted  it  will  not  work  so  nicely  be-, 
cause  the  reflection  will  be  dimmed. 


a  pair  of  dividers,  or  by  folding  a  piece 
of  paper. 

Should  it  be  necessary  to  transmit 
44  h.  p.  by  means  of  a  belt  traveling  at 
a  speed  of  5000  ft.  per  minute,  the 
width  of  single  belt  required  may  be 
found  by  measuring  the  distance  be- 
tween 44  h.  p.  and  5000  and  then  meas- 
uring an  equal  distance  to  the  left  of 
the  44  h.  p.  point.  In  this  case  it  will 
be  found  that  a  7-in.  belt  is  sufficient. 
In  a  similar  way  the  belt  speed  can  be 
determined  where  the  belt  width  and 
horsepower  are  known.'  This  chart  is 
based  on  the  well  known  rule  of  thumb: 
A  single  leather  belt,  1  in.  wide,  run- 
ning at  a  speed  of  800  feet  per  minute 
will  transmit  one  horsepower. — Ma- 
chinery.   

QUICK  SETTING  MACHINE 
VISE 

THE  vise  we  illustrate  is  an  Eng- 
lish one.  The  movable  jaw  of  the 
vise  is  the  inner  one,  the  reverse  of  the 
usual  practice.  The  vise-screw  end 
enters  the  hole  in  the  movable  jaw.  A 
plate  is  riveted  to  the  back  of  the  jaw 
which,  when  dropped,  covers  the  hole. 
To  force  the  movable  jaw  forward,  this 
plate  must  be  dropped.  To  open  the 
vise,  all  that  is  necessary  is  to  turn  the 
screw  back  a  quarter  of  a  turn.  The 
plate  is  then  swung  upwards,  exposing 
the  hole  and  the  jaw  can  be  pushed 
back  by  hand.  When  the  work  is  re- 
placed between  the  jaws,  the  movable 
jaw  is  pushed  forward  until  it  is  in 


CHART    FOR    POWER  TRANS- 
MITTED BY  LEATHER  BELTS 

THE  accompanying  chart  may  be 
used  to  determine  the  width  of  a 
single  leather  belt  necessary  to  transmit 
any  ordinary  amount  of  power,  the 
horsepower  that  will  be  transmitted  by 
a  single  belt  running  at  a  given  speed, 
or  the  speed  at  which  a  belt  may  run 
in  order  to  transmit  a  given  power.  For 
example,  to  determine  the  power  that 
will  be  transmitted  by  a  single  belt  7 
inches  wide  running  at  a  speed  of  5000 
ft.  per  minute,  locate  the  point  7  and 
5000  in  the  lower  graduated  line  and 
then  find  the  point  midway  between 
them.  This  point  will  be  found  at  44 
h.  p.  on  the  upper  graduated  line.  The 
dividing  may  be  done  with  a  rule,  or 


Fixed  Jaw. 


Hmqed 
Plate 


Quick  setting  machine  vise 

contact  with  the  work.  The  plate  is 
dropped  down  and  a  quarter  turn  of  the 
screw  locks  the  work  fast.  It  is  evident 
that,  where  a  number  of  pieces  of  the 
same  size  are  to  be  worked  in  the  vise, 
there  will  be  a  great  saving  of  time  in 
its  use.   

It  is  often  an  object  to  have  a  source  of 
illumination  truly  reproducing  daylight  for 
comparing  colors  and  perhaps  for  other  pur- 
poses. Considerable  attention  has  been  ex- 
cited by  the  Shemingham  daylight  reflector, 
which  is  simply  a  reflector  covered  with  little 
squares  of  different  colored  papers,  which  are 
so  selected  as  to  give  a  true  daylight  effect. 


HORSEPOWER  & 
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Napier's  Rods  and  their  Use 

By  Prof.  T.  O'Conor  Sloane 


JOHN  NAPIER  of  Merchiston, 
Scotland,  bom  1550,  died  1617,  is 
distinguished  for  all  time  as  the 

inventor  of  logarithms.  This  is  a  capi- 
tal claim  to  distinction  for  it  is  hard  to 
say  how  trigonometry  calculations  could 
be  performed  in  any  reasonable  time 
and  without  the  aid  of  absolutely  un- 
wieldy tables,  were  it  not  for  the  con- 
ciseness of  logarithmic  methods.  For 
years  the  discovery  of  a  method  of  de- 
termining the  longitude  at  sea  was  an 
unsolved  problem,  and  was  in  the  class 
with  perpetual  motion  and  the  squaring 
of  the  circle.  The  mechanical  solution 
came  from  the  production  of  the  chro- 
nometer. But  to  use  the  chronometer 
a  calculation  in  spherical  trigonometry 
has  to  be  made  for  every  observation. 
Two  or  more  such  observations  are 
taken  in  a  normal  day  at  sea;  the  navi- 
gator has  to  solve  a  spherical  triangle 
morning  and  afternoon  and  often  at 
other  times,  in  the  evening  when  twi- 
light enables  him  to  see  the  stars  and 
to  distinguish  the  horizon.  In  the 
routine  of  navigating  a  ship  Napier's 
great  invention,  logarithms,  are  in  con- 
stant use  to  bring  the  ship  across  the 
ocean  and  into  port. 

We  illustrate  one  of  his  inventions, 
on  which  he  set  great  store,  although 
now  it  is  nearly  forgotten,  Napier's 
Rods  or  Bones.  They  are  designed 
to  facilitate  multiplication.  They  are 
strips  of  bone,  ivory,  wood  or  even 
heavy  cardboard.  They  may  be  from 
a  quarter  to  half  an  inch  wide,  and 
about  ten  times  as  long  as  wide.  Each 
one  takes  care  of  one  of  the  multiplica- 
tions of  the  multiplication  table;  two 
times  up  to  twice  nine,  three  times  up 
to  three  times  nine  and  so  for  the  rest. 
As  shown  in  the  cut,  each  rod  is  divided 
into  squares,  and  a  diagonal  line  is 
drawn  from  corner  to  corner  of  each 
square,  from  the  upper  right-hand  to 
the  lower  left-hand  corner.  At  the  top 
of  each  rod  is  placed  the  number  by 
which  the  nine  units  are  multiplied  on 
that  particular  rod.  Then  in  the  upper 
divided  square  and  below  the  diagonal 
line  is  placed  the  unit  multiplied. 

This  is  taken  as  "one  times"  the 
number  at  the  head  of  the  rod.  In  the 
next  lower  square  is  placed  "two  times" 
the  same  number  and  then  "three 
times"  and  so  down  the  rod  in  the  suc- 
cessive squares.  When  numbers  are 
reached  which  contains  tens,  such  as 
24,  36  and  the  others  of  two  digits,  the 
unit  figure  is  placed  below  the  diagonal 
and  the  tens  figure  above  it.  As  many 
of  such  rods  as  needed  are  to  be  made, 
in  general  terms  the  more  the  better. 
Then  there  must  be  a  master  rod,  which 
contains  in  its  nine  squares,  the  upper 
one  being  empty,  the  nine  digits  in 


their  regular  order.  A  very  convenient 
accessory  is  a  board  or  tablet  of  wood 
"or  heavy  pasteboard.  A  strip  of  the 
thickness  of  the  rods  is  glued  along  its 
bottom,  and  another  one  at  right  angles 
to  this  at  the  left  side  and  on  the  strip 


0 


3 


How  square  rods  were  numbered 


at  the  side  is  glued  the  master  strip, 
with  the  bottom  of  its  lowest  square 
exactly  even  with  the  top  of  the  bot- 
tom strip. 

To  use  the  rods  such  are  selected 
as  are  headed  by  the  numbers  of  the 
multiplicand.  They  are  put  on  the 
board  as  shown  in  the  cut  in  proper 
order.  Suppose  they  are  to  be  multi- 
plied by  7.  The  horizontal  row  of 
squares  on  a  line  with  the  seven  square 
of  the  master  rod  contains  the  products 
of  the  digits  of  the  multiplicand  by  7. 
Suppose  the  number  to  be  multiplied, 
the  multiplicand  is  37564.  For  the  right 
hand  figure  of  the  product  put  down 
the  unit  figure  of  the  square  of  the  rod 
headed  by  4,  which  square  is  opposite 
the  number  7  of  the  master  rod.  This 
figure  is  8.  For  the  next  figure  add 
the  tens  figure  of  the  same  square, 
which  figure  is  2,  placed  above  the 
diagonal  as  explained,  to  the  unit  fig- 
ure of  the  square  on  the  immediate  left, 
which  figure  is  2,  the  unit  figure  of  42. 
This  square  is  on  the  next  rod,  the  one 
headed  by  6.  Adding  these  figures 
gives  4,  the  second  figure  of  the  prod- 
uct, which  is  4.  In  this  way  we  fol- 
low along  the  horizontal  row,  adding 
tens  of  the  right-hand  squares  to  units 
of  the  left-hand  adjoining  squares. 
4  added  to  5  gives  9,  the  next  figure 
of  the  product.  Sometimes  there  is  one 
to  carry.  Thus  in  the  particular  multi- 
plication we  are  supposed  to  be  doing, 
after  the  addition  of  4  to  5  comes  the 
(Continued  on  page  360) 


Arrangement  of  Napier's  rods  on  a  supporting  frame  for  doing  multiplication 
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EVERYDAY  MOTORIST 


MOTOR  TRUCK  FOR  RAILS 

THE  increasing  interest  of  railroad 
heads  in  the  use  of  motor  trucks 
to  facilitate  freight  and  passenger 
transportation  on  short  hauls  is  evi- 
denced in  the  recent  addition  of  motor 
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and  baggage  weighing  5  tons.  When 
not  pulling  a  trailer  the  round  trip  of 
32  miles  is  made  on  6  gallons  of  gaso- 
line. At  one  point  on  its  route  the 
truck  climbs  a  seven  per  cent  grade 
with  full  load.   It  is  operated  continu- 


itotor  truck  fitted  with  flanged 

lines  by  several  roads.  Prominent 
among  these  is  the  Palatine,  Lake  Zu- 
rich and  Wauconda  Railroad,  which  is 
using  a  3-ton  truck,  equipped  with 
flanged  wheels  and  passenger  body  on 
its  16-mile  track  from  Wauconda  to 
Palatine,  Illinois.  The  truck,  which 
has  a  capacity  to  care  for  30  passengers, 
also  hauls  a  trailer  loaded  with  freight 


wheels  for  short  railroad  lines 

ously  from  morning  until  night. 

Whether  or  not  the  railroads,  with 
their  return  to  private  ownership  will 
universally  adopt  the  motor  truck  as  an 
aid  to  their  freight  and  passenger  hauls 
is  a  question  that  is  at  present  upper- 
most in  the  minds  of  truck  manufac- 
turers. It  is  the  opinion  of  some  that 
with  a -resumption  of  the  old  time  com- 
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petition  the  railroads  will  add  motor 
trucks  to  their  transportation  system  in 
an  effort  to  get  all  possible  business, 
rather  than  see  it  go  into  outside  hands. 
The  motor  truck  of  the  type  illustrated 
would  seem  to  be  specially  well  adapted 
to  short  lines  that  cannot  be  operated 
profitably  with  steam  or  electric  power. 

NEW  GERMAN  ELECTRIC 
AUTOMOBILE 

a IE  of  the  late  developments  in 
Germany  is  the  small  automobile 
which  is  illustrated  herewith  and  which 
has  been  developed  to  meet  a  need  for 
urban  transportation  that  exists  on  the 
part  of  a  large  portion  of  the  public 
Which  cannot  afford  to  pay  the  very 
high  prices  now  asked  for  automobiles 
of  conventional  construction.  This  car 
is  credited  to  Rudolph  Slaby,  son  of  the 
well-known  Professor  and  wireless  tele- 
graph expert  of  Germany.  The  machin- 
ery in  the  car  is  extremely  simple,  as  is 
the  case  with  all  electric  vehicles.  A 
person  with  little  or  no  instruction  can 
operate  it  because  the  current  is  sup- 
plied from  batteries  and  is  regulated  by 
a  simple  controller  and  transmitted  to 
the  electric  driving  motor  by  simple 
wiring.  It  is  claimed  that  the  batteries 
supply  current  for  four  hours  opera- 
tion without  recharging.  The  maxi- 
mum speed  of  the  car  is  17  miles  per 
hour  and  the  vehicle  is  so  small  that  a 
garage  not  much  larger  than  a  dog 
house  will  accommodate  it. 

Because  of  the  absence  of  the  usual 
intricate  propelling  and  speed  changing 
machinery  of  the  ordinary  light  car, 


m 


The  illustration  at  the  left  shows  a  small  electric  automobile  of  German  design  suited  for  one  person.  Attention  is  directed  to  the  steel 
spring  and  leather  tire  substitute  for  the  usual  pneumatic  form  shown  at  the  left.    The  small  she  of  the  garage  needed  is  clearly 

shown  at  the  right 
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there  is  ample  room  for  an  adult  in  the 
small  vehicle  body.  Steering  is  by  a 
simple  tiller  carried  at  one  side  of  the 
driver's  seat,  a  method  that  was  used  in 
this  country  for  many  years  in  connec- 
tion with  electric  vehicle  control,  and 
that  is  still  found  on  a  few  types. 

MOWING  LAWNS  BY  POWER 

MUCH  of  the  mechanical  progress 
in  industry  has  been  due  to  the 
limited  capacity  of  the  human  being  for 
work  and  also  the  fact  that  the  average 
person  does  not  enjoy  exhausting  him- 
self in  doing  work  that  can  just  as  well 
be  done  by  machinery.    This  has  re- 


sulted in  the  development  of  various 
interesting  forms  of  labor-saving  ma- 
chinery in  our  shops  and  factories.  It 
is  only  in  recent  years  that  machinery 
has  been  applied  generally  to  outdoor 
work,  especially  in  doing  relatively 
light  work.  The  accompanying  illus- 
tration shows  a  new  garden  tractor 
which  is  used  for  many  odd  jobs  about 
the  small  farm  and  can  be  employed  for 
cultivating  and  other  garden  work.  The 
addition  of  the  lawn  mower  mechanism 
to  the  garden  tractor  makes  it  suitable 
for  mowing  lawns  with  much  less 
physical  exertion  on  the  part  of  the 
operator  than  the  usual  method  and  also 
makes  it  possible  to  do  considerably 
more  work  in  a  given  time  than  can  be 
done  with  either  hand  operated  or 
horse-drawn  lawn  mowers. 

The  other  power  mower  shown  is  the 
invention  of  Admiral  Sir  Percy  Scott, 
a  well-known  British  seaman,  and  is 
very  simple  in  design  and  construction. 
Power  is  furnished  in  this  case  by  a 
small  air-cooled  engine,  similar  in  con- 
struction to  the  types  used  on  motor- 
cycles. In  deference  to  the  vogue  of 
the  "Motor  Scooter"  which  is  being 
widely  used  in  England,  the  new  ma- 
chine has  been  called  "The  Lawn 
Mower  Scooter."  While  conventional 
types  of  power  driven  lawn  mowers 
may  be  obtained  in  this  country  at  low 
cost,  those  of  our  readers  who  are  in- 
terested in  making  their  own  mechan- 
ical appliances  can  get  ideas  of  value 
from  the  two  types  of  power  lawn  mow- 
ers illustrated. 


STEEL  DISK  WHEELS  POPULAR 

THERE  is  a  growing  tendency  on 
the  part  of  motorists  to  favor  the 
pressed  steel  disk  wheel  and  increasing 
numbers  of  fine  cars  are  being  equipped 
with  traction  and  support  members  of 
this  type.  The  wheel  used  for  passen- 
ger cars  is  a  single  disk  type,  being 
dished  for  strength.  In  most  designs 
the  thickness  of  the  metal  is  greater  at 
the  center  than  at  the  rim,  thus  pro- 
portioning the  section  to  the  strain  com- 
ing upon  it  A  cast-steel  master  hub  is 
fastened  to  the  axle,  and  the  steel  disk 
is  attached  to  this  by  four  easily  re- 


PRODUCER  GAS  FOR  MOTOR 
VEHICLES 

A BRITISH  committee  in  a  report 
on  the  use  of  gas  as  an  automo- 
tive fuel  enumerates  three  possible  sys- 
tems of  making  gas  from  plant  carried 
on  the  vehicle  itself,  and,  in  the  case  of 
one  of  these,  drawings  are  given  of  the 
arrangements.  Such  plants,  it  is  stated, 
can  be  made  to  work  automatically, 
after  the  necessary  attention  of  lighting 
up.  Their  fuel  cost,  with  coke  at  $9  a 
ton  or  anthracite  at  $11  a  ton,  is  equiv- 
alent to  gasoline  at  8.6  cents  per  U.  S. 
gallon.  One  hundredweight  of  coke  or 
anthracite  will,  on  the  average,  do  the 
same  work  on  the  road  as  5  or  6  gallons 
of  gasoline,  ai  d  the  weight  of  genera- 
tor and  accesst>.:._  for  a  30-b.  hp.  en- 
gine is  about  220  lbs. 

The  risk  of  escape  of  unbumed  car- 
bon monoxide  gas  from  a  suction  gas 
producer  on  a  motor  vehicle  is  not  such 
as  to  call  for  special  precautions,  ex- 
cept when  the  vehicle  is  at  rest  witEin 
a  closed  structure  with  the  fire  still 
burning  in  the  producer.  The  water 
feed  to  a  portable  suction  gas  producer 
can  be  so  adjusted  as  to  increa.-e  the 
calorific  value  of  the  issuing  gases  by 
as  much  as  50  per  cent  on  a  mn-ump- 
tion  of  water,  falling  as  low  as  25  per 


Admiral  Sir  Percy  Scott,  a  retired  British  seaman,  has  invented  a  simple  lawn 
mower  and  roller  propelled  by  a  motorcycle  engine 


movable  nuts  which  screw  on  studs  in 
the  permanent  hub  flange.  The  disk 
wheel  is  as  easily  removed  as  any  other 
type  and  is  stronger  and  more  easily 
washed  than  the  conventional  wood  or 
wire  spoked  forms. 


During  warm  weather,  be  sure  to 
watch  the  lubrication  and  cooling  sys- 
tems. Keep  fan  belt  tight,  radiator 
filled  with  water  and  be  sure  to  use 
the  proper  grade  of  oil. 


cent  by  weight  of  the  simultaneous 
combustion  of  coke  or  anthracite.  In 
an  ordinary  motor  vehicle  engine,  un- 
altered structurally  as  regards  the  com- 
pression space,  the  power-yield,  on  the 
basis  of  100  for  gasoline,  may  on  the 
average  be  taken  as  91  for  town  gas  of 
450  B.t.u.  gross  per  cubic  foot,  97  for 
suction-producer  gas  (partly  hydroge- 
nated  with  water  gas)  of  210  B.t.u.  and 
82  for  suction-producer  gas  of  140 
B.t.u.  heating  value. 
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How  to  Test  Engines  for  Horsepower 


By  Adrian  Van  Muffling,  M.S.A.E. 


IT  is  often  desirable,  or  even  neces- 
sary, to  know  exactly  how  many 
horsepower  a  certain  motor  develops, 
as  in  the  case  of  automobile  or  marine 
motors  that  have  been  "fixed  up"  with 
a  view  to  increase  the  power  output  for 
some  reason  or  other.  The  usual  (and 
easiest)  way  is  to  send  the  motor  to 
some  established  testing  station  or  to  a 
concern  which  is  known  to  have  the 
necessary  outfit  for  the  purpose.  This 
method  is  very  expensive.  Unless  the 
power  is  unusually  large,  however,  such 
tests  can  be  quite  accurately  performed 
by  anyone  who  is  able  to  rig  up  a  suit- 
able stand,  and  who  commands  the  most 
elementary  notions  of  mechanics.  The 


Simple  Prony  brake 

purpose  of  this  article  is  to  show  how 
such  tests  can  be  performed  with  com- 
parative ease  and  little  expense. 

As  nearly  everyone  knows,  a  horse- 
power is  defined  as  being  equivalent  to 
33,000  foot.pounds  per  minute — that  is 
to  say,  the  work  done  in  lifting  a  33,- 
000  pound  weight  one  foot  (or  33 
pounds  1000  feet,  or  330  pounds  100 
feet,  etc.)  in  one  minute.  The  problem 
of  finding  the  horsepower  of  a  given 
unit  then  resolves  itself  to  this:  Find 
out  how  many  pounds  it  will  lift  and 
how  many  feet  per  minute.  Multiply- 
ing the  two  values  together  will  give  us 
the  number  of  foot  pounds  (Ft.  Lbs.). 
Dividing  the  result  by  33,000  will  give 
us  the  H.P.  There  are  three  ways  of 
finding  the  foot  pounds  developed. 

Prony  Brake  Test  Simple 

The  first  is  the  familiar  "Prony 
brake  test."  The  motor  is  firmly 
mounted  upon  a  stand,  which  should 
preferably  be  bolted  on  to  the  floor,  or 
at  least  be  heavily  weighted  to  avoid 
tipping  over.  If  the  motor  is  provided 
with  a  moderate  size  flywheel  this  may 
conveniently  be  used,  but  if  it  is  very 
large,  a  pulley  should  be  fitted  for  the 
brake  shoes  to  press  against. 

The  shoes  are  made  of  hard  wood, 


cut  out  on  a  band  saw  so  as  to  encircle 
at  least  9/10  of  the  circumference  of 
the  flywheel.  Two  long  bolts  are  then 
mounted  so  as  to  pass  through  the  shoes 
and  permit  tightening  up  of  the  brake 
while  the  motor  is  running  so  as  to  ap- 
ply the  load  gradually  as  the  speed  is  - 
increased.  Wing  nuts  are  excellent  for 
this  purpose. 

One  of  the  shoes  has  attached  to  it 
a  strong  arm  of  wood  or  metal,  so  placed 
that  it  will  not  bend,  and  which  is 
about  four  feet  long.  The  line  between 
the  shaft  center  and  the  point  at  which 
the  scale  is  attached  must  always  be 
horizontal,  or  nearly  so,  and  is  made 
to  exert  a  pressure  upon  a  pair  of  scales 
either  of  the  platform  type  or  an  ordi- 
nary spring  balance  suspended  from  a 
rafter.  A  revolution  counter  of  any 
suitable  form  completes  the  outfit. 

The  method  of  performing  the  actual 
test  is  as  follows:  The  motor  is  first 
started  and  allowed  to  "warm  up"  at 
moderate  speed,  with  the  shoes  com- 
pletely released.  When  everything  is 
ready  pressure  is  gradually  applied  up- 
on the  brake  by  tightening  the  wing 
nuts  while  the  throttle  is  gradually 
opened.  (A  little  practice  will  be  neces- 
sary to  avoid  "racing"  or  a  sudden 
slowing  down.)  This  must  go  on  until 
the  motor  has  attained  its  proper  speed, 
which  is  most  conveniently  found  by  us- 
ing the  counter  for  a  period  of  10  sec- 
onds at  the  time,  150  revolutions  being 
equivalent  to  900  R.P.M.,  166  to  1000 
R.P.M.,  200  to  1200  R.P.M.,  and  so  on. 
It  is  best  to  take  short  readings  to  avoid 
overheating  the  brake.  When  the  motor 
is  running  at  its  rated  speed  (say  1200 
R.P.M.)  with  throttle  wide  open,  the 
actual  test  is  made  by  measuring  the 
number  of  pounds  registered  at  the 
scale.  Having  this,  we  are  through, 
and  can  proceed  to  calculate  the  H.P. 
of  our  motor. 

What  we  must  look  for  first  is  the 
actual  distance  that  the  end  of  the  arm 
wound  have  traveled  if  it  had  been  left 
free  to  swing.  If  the  end  was  four  feet 
from  the  center  of  the  flywheel,  the  cir- 
cumference would  obviously  have  been 
2  X  4  X  3.14  =  25.12  feet. 

In  one  minute  it  would  have  covered 
1 200  times  that  distance  or 

25.12  X  1200  =  30,144  ft. 
This  is  the  distance  through  which  the 
registered  pull  acted  during  one  minute. 
Let  us  say  for  example  mat  the  scale 
was  found  to  indicate  46.  pounds.  Then 
the  number  of  foot  pounds  is  given  by 
30144  X  46  =  1,386,624  foot  pounds, 
which  divided  by  33,000  =  42.02 
horsepower. 

It  will  generally  be  found  more  con- 
venient to  write  all  the  factors  involved 


in  a  formula  as  follows: 

2  X  L  X  3.14  X  W  X  R.P.M. 

HP—  

33,000  . 

in  which  L  is  the  length  of  the  arm  in 
feet  and  W  the  weight  shown  by  the 
scale. 

During  this  test  it  will  be  found  that 
the  brake  will  heat  up  quite  consider- 
ably. As  this  heat  means  a  waste  of 
power  in  the  form  of  friction,  it  is  evi- 
dent that  the  test  by  this  method  is  not 
entirely  accurate.  It  should  be  noted, 
however,  that  as  the  power  thus 
wasted  is  generated  by  the  motor,  and 
is  not  shown  on  the  scale,  the  result  will 
indicate  a  horsepower  somewhat  lower 
than  the  one  actually  developed.  The 
error  is  thus  on  the  safe  side.  To  avoid 
undue  heating  the  brake  shoes  are  some- 
times lined  with  asbestos  cloth  or  brake 
lining.    If  the  arm  has  a  tendency  to 


Modified  Prony  brake 

"chatter,"  that  is,  vibrates  too  much  to 
permit  an  accurate  reading,  a  few  drops 
of  kerosene  will  generally  obviate  the 
trouble. 

Modified  Prony  Brake 

The  second  testing  method  is  a  modi- 
fication of  the  prony  brake,  and  is  some- 
times more  convenient,  especially  when 
the  flywheel  is  large.  It  requires  two 
pairs  of  scales  and  a  long  leather  belt 
which  passes  around  the  flywheel,  and 
is  attached  by  each  end  to  the  scale. 
These  are  suspended  from  a  roof  rafter 
so  as  to  allow  the  tension  to  be  adjusted 
by  means  of  wing  nuts  as  before.  Be- 
fore the  test  is  made  the  latter  are  drawn 
up  until  the  tension  of  both  legs  of  the 
belt  is  equal,  say  50  pounds.  The  motor 
is  started  according  to  the  procedure 
outlined  above.  It  is  obvious  that  the 
friction  along  the  belt  will  increase  the 
pull  on  one  side  while  relaxing  it  on  the 
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other.  The  total  force  is  then  indicated 
by  the  difference  between  the  pulls  on 
the  two  scales.  This  will  be  W  in  the 
formula,  which  can  be  applied  just  as 
before,  excepting  of  course  that  the  ra- 
dius of  the  pulley  now  represents  the 
arm,  and  consequently  die  value  of 
L  =  Diameter  of  the  pulley. 

It  may  be  found  that  the  belt  shows  a 
tendency  to  slip  off  during  the  test. 
This  can  be  obviated  by  interposing  a 
number  of  small  wooden  blocks  cut  to  a 
shallow  U  shape  between  the  pulley  and 
the  belt,  and  screwed  or  riveted  to  the 
latter,  the  pulley  being  made  to  run  in 
the  channel  of  the  U  formed  by  the 
blocks. 


be.  But  as  the  strength  and  dimensions 
of  the  club  should  be  calculated,  and 
as  its  use  involves  considerable  danger 
(they  have  been  known  to  fly  apart  and 
kill  some  innocent  bystander) ,  it  is  per- 
haps best  to  use  a  brake  similar  in  con- 
struction to  that  described  above,  but 
now,  of  course,  firmly  bolted  to  the 
stand. 

The  test  is  performed  in  exactly  the 
same  manner  as  in  the  case  of  the  prony 
brake,  and  the  same  formula  can  be  ap- 
plied, L  being  the  length  of  the  arm 
measure  from  the  center  of  suspension 
of  the  cradle.  If  the  arm  is  placed  on 
the  side  of  the  cradle,  which  tends  to  go 
downward,  the  best  way  to  measure  the 


Reaction  method  o]  testing  horsepower 


Torque  Reaction  Test 

A  better  method  by  far,  which  re- 
quires a  somewhat  higher  initial  outlay 
but  gives  much  more  accurate  results 
on  account  of  eliminating  all  friction 
losses  is  known  as  the  rocking  cradle, 
or  "torque  reaction"  test.   It  is  based 
upon  the  fact  that  the  reaction  or 
"torque"  of  a  motor  is  exactly  equal  to 
the  motive  force,  and  hence  we  get  the 
same  result  whether  we  measure  the 
turning  force  of  the  flywheel  or  the 
force  which  tend  to  rotate  the  motor 
around  the  shaft  in  the  opposite  direc- 
tion. In  order  to  be  able  to  do  this  we 
must  mount  the  motor  in  a  cradle  (of 
strong  wood  or  iron),  which  is  sus- 
pended into  a  framework  so  that  it  will 
rock  along  a  line  corresponding  to  the 
crankshaft  of  the  motor.    It  will  take 
a  little  ingenuity  to  suspend  the  motor 
in  just  that  way,  and  it  is  most  easily 
done  by  large  ball  bearings,  which  can 
freely  pass  over  the  crankshaft  at  both 
ends.    When  this  cannot  be  done  the 
suspension  should  be  just  below  the 
crankshaft  and  as  close  to  that  as  pos- 
sible.  This  cradle  is  equipped  with  an 
arm  attached  to  a  pair  of  scales  as  be- 
fore, with  which  the  torque  can  be  meas- 
ured. 

Next,  the  motor  must  be  provided 
with  a  resistance,  which  may  consist  of 
a  strong  wooden  club  made  up  of  lami- 
nations glued  together  and  very  care- 
fully balanced  and  attached  to  the 
crankshaft  as  an  aerial  propeller  would 


torque  will  be  to  suspend  a  known 
weight  from  its  end,  which  can  be  in- 
creased or  decreased  until  the  arm  re- 
mains perfectly  horizontal,  with  the 
motor  running  at  the  required  speed  and 
under  load.  When  many  tests  are  to 
be  made  on  different  motors  a  simple 
calculation  will  enable  one  to  calibrate 
the  length  of  the  arm  so  that  the  horse- 
power can  be  read  off  directly  by  the 
number  of  pounds  necessary  to  balance 
the  cradle. 


EXTRUDED  METAL 

METAL  wire  and  rod  made  by  the 
extrusion  process  is  coming  more 
and  more  into  common  use,  so  that  a 
little  information  about  what  the  proc- 
ess is  should  be  welcome.  Wire  and 
rod  have  been  made  for  many  years 
by  the  drawing  process,  in  which  the 
metal  is  pulled  through  dies,  gradually 
reducing  its  diameter  or  shape.  Volume 
of  production  by  this  process  was  lim- 
ited, first  by  the  fact  that  attempts  to 
reduce  the  diameter  of  the  wire  too 
much  at  one  draught  resulted  ia  pull- 
ing the  metal  apart;  and  second,  by 
the  fact  that  the  frequent  annealings 
necessary  to  soften  the  wire  consumed 
time. 

By  the  extrusion  process,  the  metal 
is  pushed  through  the  die  while  quite 
hot.  Thus  are  overcome  at  once  the 
two  limiting  conditions  mentioned  in 
wire  drawing;  the  wire  cannot  break 


because  you  don't  pull  on  it,  and  it  does 
not  get  hard  because  it  retains  its  soft- 
ening temperature  during  the  extrud- 
ing. 

For  lead  extrusion  the  necessary  out- 
fit consists  of  a  multiple  plunger  pump, 
a  hydraulic  accumulator  for  storing 
water  under  high  pressure,  and  a  hy- 
draulic press  with  attachments.  Brief- 
ly, these  attachments  consist  of  a  heavy 
steel  cylinder  with  a  die-holding  ar- 
rangement mounted  on  one  end,  the 
other  end  being  adapted  as  to  inside 
diameter,  so  as  to  form  a  close  fit  to 
the  plunger  or  ram  of  the  hydraulic 
press.    In  extruding  lead  wire  a  large 
piece  of  lead  is  put  into  this  cylinder 
and  the  press  started.   Lead  wire  will 
flow  continuously  from  the  hole  in  the 
die  until  the  ram  reaches  the  end  of 
its  stroke.   Naturally,  some  lead  is  left 
at  the  bottom  of  the  cylinder,  but  the 
ram  is  withdrawn,  another  piece  of 
lead  put  into  the  cylinder,  and  the  ram 
started  in  again.    Here  is  the  interest- 
ing thing.   During  these  two  strokes  of 
the  ram  there  occurs  no  break  in  the 
lead  wire;  it  is  impossible  to  tell  where 
the  metal  in  the  first  piece  of  lead  stops 
and  that  in  the  second  piece  begins. 

In  producing  lead  pipe  a  long  arbor 
is  used,  the  point  of  which  enters  the 
die  in  such  a  way  as  to  make  the  orifice 
through  which  the  lead  must  flow  ring- 
shaped,  or  to  be  exact,  shaped  like  a 
cross-section  of  the  pipe. 

Recognizing  the  possibilities  of  such 
a  process,  it  was  not  long  before  ex- 
periments were  tried,  with  the  end  in 
view  of  making  brass  rod,  and  wire  by 
the  extrusion  process.    Difficulties  at 
once  arose.    It  was  found  that  to  get 
any  results  at  all  the  metal  must  be 
quite  hot  during  the  extruding;  it  was 
found  that  hydraulic  machinery  of 
great  power  was  necessary;  it  was 
found  that  the  dies  suitable  for  lead 
extrusion  would  not  stand  up  under 
the  heat.    However,  these  difficulties 
have  been  overcome  and  there  are  now 
a  number  of  firms  who  sell  extruded 
brass  rod.    One  of  the  good  features 
of  this  process  is  the  practicability  of 
extruding    the    brass    through  odd- 
shaped  dies,  to  give  a  certain  cross- 
section,  very  expensive  to  get  by  ordi- 
nary methods. 

In  discussing  this  process,  it  is  in- 
teresting to  note  how  interdependent  all 
processes  are  on  something  else.  With- 
out the  gas  engine  we  would  not  have 
the  automobile  or  the  aeroplane;  with- 
out the  railroads  we  could  not  have  big 
cities;  without  the  powerful  hydraulic 
press  we  could  not  extrude  brass. — 
Scoville  Bulletin. 


The  growth  of  trees  has  been  registered  by 
encircling  the  tree  with  an  expansible  ring, 
whose  expansion  operates  an  index,  which 
records  the  movements  on  a  revolving  cylin- 
der, thus  making  a  graphic  chart.  The  move- 
ment is  multiplied  by  suitable  gearing  so  rela- 
tively slight  changes  are  magnified  and  made 
evident. 
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Largest  American  Airplane 

Some  Interesting  Details  of  a  Large  Three-Motored  Design  for  Commercial  W ork 


THE  L.  W.  F.  Owl  is  announced  by 
its  makers  as  being  the  largest 
freighter  in  America  and  one  of  the 
largest  yet  built  It  was  originally  de- 
signed for  the  aerial  mail  service.  It 
has  a  wing  spread  of  105  ft.,  being  of 
biplane  construction  and  an  overall 
length  of  nearly  54  ft  The  design  is 
of  the  twin  fuselage  and  center  nacelle 
type.  Three  400  hp.  Liberty  engines 
are  used  for  power,  one  being  mounted 
in  each  of  the  noses  of  the  fuselages 
and  nacelle.  The  machine  loaded  was 
designed  to  weigh  ten  tons  and  has  a . 
mail  carrying  capacity  of  3000  lbs.  on 
long  distance  flights  or  double  that 
amount  on  shorter  trips. 

The  crew  and  controls  are  located 
in  the  central  nacelle  while  the  two 
fuselages,  constructed  of  laminated 
wood,  carrying  part  of  the  fuel  supply 
and  the  freight.  Four  persons  com- 
prise the  crew,  these  being  two  pilots,  a 
radio  operator  and  a  mechanic.  At  the 
maximum  speed  of  110  m.p.h.,  it  is 
able  to  remain  in  the  air  for  10  hrs.  or 
sixteen  hours  at  a  lower  speed.  Climb- 
ing ability  with  full  load  is  claimed  if 
only  two  of  its  engines  are  operative 
and  it  is  designed  to  land  at  a  speed 


of  56  m.p.h.,  which  is  reasonable. 

Among  the  distinctive  features  of  the 
machine  are  the  monocoque  fuselage 
and  nacelle,  the  intercommunicating 
phones,  the  fuel  and  the  fire  extinguish- 
er systems.  The  wing  construction  is 
of  the  usual  truss  type  and  consists  of 
three  upper  and  three  lower  panels  of 
11  ft  chord  and  equal  spans  with  a 
gap  of  11  ft  Each  wing  is  equipped 
with  balanced  interchangeable  ailerons. 
Ribs  are  built  up  first  and  then  slipped 
over  the  beams,  which  are  built  up  of 
four  pieces,  forming  a  hollow  box  sec- 
tion. The  top  and  bottom  of  the  box 
spar  are  of  spruce  and  the  sides  of 
birch.  The  internal  wire  bracing  is 
double,  of  No.  8  solid  piano  wire  and 
3/16-in.  hard  cable.  All  external 
wire  fittings  are  applied  directly  to  the 
beams  and  project  through  the  covering. 

The  fuselages  and  nacelle  are  sup- 
ported between  the  upper  and  lower 
planes  on  tubular  struts  thoroughly 
streamlined.  Each  engine  drives  a 
tractor  propeller.  The  main  load  and 
crew  are  carried  in  the  nacelle  while 
each  fuselage  carries  its  complete  motor 
plant  and  has  a  small  auxiliary  com- 
partment for  extra  cargo.   Each  power 


plant  is  complete  within  its  respective 
fuselage  or  nacelle  and  consists  of  a 
12 -cylinder  Liberty  engine  equipped 
with  Splitdorf  ignition,  electric  starters 
and  compression  release.  The  radi- 
ators are  above  the  motors,  directly  in 
the  blast  of  the  propeller  and  equipped 
with  individual  shutter  controls. 

The  tail  is  of  the  biplane  type,  at- 
tached to  the  rear  end  of  the  two 
fuselages.  It  consists  of  two  double 
cambered  horizontal  stabilizer  planes 
superimposed,  with  elevators  attached 
and  a  fin  on  the  top  of  each  fuselage 
followed  by  a  balanced  rudder.  A 
third  balanced  rudder  is  installed  mid- 
way between  the  two.  The  landing 
gear  is  of  the  six-wheel,  two-axle  type, 
with  the  outer  two  wheels  side  by  side 
directly  under  the  center  of  each  fusel- 
age and  the  other  two  wheels  spaced 
equally  between.  The  landing  gear 
which  is  extremely  well  built  is  so 
placed  that  when  landing  the  center  of 
gravity  falls  sufficiently  far  back  of 
the  wheels  to  prevent  any  tendency  to 
nose  over.  The  great  weight  of  the 
machine  calls  for  shock  absorbers  of 
very  large  capacity,  these  being  carried 
in  streamline  housings. 


The  L.  W.  F.  Owl 
is  a  double  fuselage 
type  biplane  power- 
ed with  three  Liber- 
ty 12-cylmder  en- 
gines driving  tractor 
screws.  It  was  in- 
tended for  freight- 
carrying  purposes, 
but  has  been  taken 
over  by  the  Army 
authorities  for  mili- 
tary use 
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THE  UNIFLOW  STEAM  ENGINE 

THIS  type  of  engine  was  described 
in  a  recent  paper  by  Mr.  Henry 
Billing,  before  the  Manchester  Associa- 
tion of  Engineers,  in  England.  It  is  a 
single  cylinder  engine,  the  steam  actu- 
ating which,  when  it  does  move,  moves 
in  die  same  direction  and  in  its  ex- 
pansion back  of  the  piston  may  be 
taken  as  moving  also  in  the  same 
direction.  The  piston  of  this  engine 
in  total  length  is  about  10  per  cent  less 
than  the  length  of  stroke  and  the  cyl- 
inder itself  is  a  little  over  double  the 
stroke  in  length.  Each  end  of  the  cyl- 
inder is  provided  with  an  inlet  valve, 
which  must  be  of  rapid  opening  and 
closing  action.  Around  the  center  of  the 
cylinder,  with  its  walls  forming  an  ex- 
ternal ring,  is  a  steam  conduit  com- 
municating with  the  exhaust  This 


The  Uniflow  engine  condenses  less 
steam  inside  the  cylinder  than  does  a 
compound  engine,  because  the  tempera- 
ture of  the  walls  of  the  cylinder  is  kept 
hot.  The  exhaust  ports  are  open  only 
a  fraction  of  the  time  given  in  a  com- 
pound engine,  and  it  is  precisely  this 
loss  by  internal  condensation  which  has 
been  a  source  of  bad  economy  in  steam 
engine  practice.  The  engine  has  more 
or  less  definite  limitations.  Thorough 
condensation  is  needed  so  there  must  be 
plenty  of  condensing  water  and  the  di- 
rection of  rotation  must  be  continuous. 
The  author  of  the  paper  says  that  for 
reversing  engines,  such  as  those  used 
on  steam  windlasses,  other  types  of  en- 
gines are  usually  to  be  preferred.  He 
states  that  he  is  at  work  on  a  very  large 
engine,  one  of  60  inches  diameter  of 
cylinder  and  of  six  feet  stroke. 


1 


•Cylinder 


'Piston        ,'Piston  Rod 


•Vntoke 


-'Intake 


Construction  of  Uniflow  steam  engine  cylinder 


conduit  communicates  with  the  interior 
of  the  cylinder  by  steam  ports. 

As  the  piston  travels  back  and  forth 
it  uncovers  these  ports  at  the  end  of 
each  stroke  and  they  remain  open  for 
about  one-tenth  of  the  stroke.  This 
feature  is  clear  from  the  diagram  of  the 
cylinder  and  piston.  There  the  arrow 
shows  the  course  of  the  steam  on  the  left 
end  passing  out  into  the  exhaust.  Re- 
ferring still  to  the  cut  it  will  be  seen 
that  as  the  piston  begins  its  return 
stroke  the  ports  will  be  closed  and  no 
more  steam  can  escape  from  that  side 
of  the  piston.  The  piston  now  completes 
its  stroke.  The  inlet  valve  on  the  left 
side  stays  closed  while  that  on  the  right 
closes  before  the  completion  of  the 
piston  stroke,  not  only  to  give  expan- 
sion but  to  close  the  steam  inlet  before 
the  central  ports  are  opened.  As  the 
piston  completes  its  stroke  it  uncovers 
the  central  exhaust  ports  this  time  on 
its  right  end  and  the  greater  part  of 
the  steam  which  has  actuated  it  rushes 
out  through  the  exhaust 

In  each  stroke"  a  certain  amount  of 
steam  remains  in  the  idle  end  of  the 
cylinder  and  this  is  compressed  by  the 
piston  forced  against  it.  The  action  of 
the  exhaust  port  is  quite  comparable  to 
that  of  the  auxiliary  outlet  port  some- 
times used  in  internal  combustion  en- 
gines of  the  four-cycle  type. 


GAS  MASKS  IN  PULP  AND 
PAPER  MILLS 

GAS  masks  of  a  nose-breathing  type 
with  canisters  containing  special 
chemicals  are  used  in  the  digester  house 
of  the  Forest  Products  Laboratory  to 
give  protection  against  sulphur  dioxide. 
These  masks  enable  the  operator  to 
make  repairs  under  conditions  other- 
wise unbearable  and  soon  pay  for 
themselves  in  time  saved.  Masks  of 
this  type  are  reported  by  the  Bureau  of 
Mines  to  hold  up  against  a  5  per  cent 
concentration  of  sulphur  dioxide  for 
about  IS  minutes.  When  it  is  realized 
that  5  parts  of  sulphur  dioxide  to  one 
million  parts  of  air  can  readily  be  de- 
tected, and  that  at  a  concentration  of 
150  parts  of  sulphur  dioxide  to  one 
million  parts  of  air  the  air  becomes 
unbreathable,  some  idea  can  be  gained 
of  the  life  of  a  canister  even  under  ad- 
verse mill  conditions.  In  addition  to 
their  use  in  the  sulphite  mill,  these 
masks  are  of  great  assistance  in  the 
bleach  room,  where  they  are  worn  con- 
tinuously during  the  mixing  of  the 
breach  liquor.  Aside  from  monetary 
considerations,  the  increased  comfort 
and  safety  of  the  workmen  is  sufficient 
argument  in  favor  of  the  addition  of 
gas  masks  to  the  regular  mill  equip- 
ment of  up-to-date  plants. 


PICKLING  AND  CLEANING 
CASTINGS 

rlON  castings  that  require  machining 
must  have  the  scale  and  sand  re- 
moved. The  common  practice  for  do- 
ing this  is  to  subject  the  castings  to 
what  is  known  as  a  "Pickling  Bath." 
Iron  castings  are  usually  pickled  with 
sulphuric  acid  and  hydrofluoric  acid, 
the  former  being  commonly  used.  The 
pickling  solution  is  usually  made  up  of 
1  part  sulphuric  acid  to  10  parts  of 
water.  When  the  scale  is  loose  the 
castings  should  be  washed  in  hot  water 
and  if  the  castings  are  small  it  is  well 
to  immerse  them  in  a  soda  solution  for 
a  short  time,  to  thoroughly  neutralize 
any  acid.  Hydrofluoric  acid  is  usually 
sold  in  three  grades.  The  first  contains 
30%,  the  second  48%,  and  the  third 
52%  acid,  the  balance  of  the  solution 
being  water.  The  30%  solution  is 
what  is  usually  employed  for  pickling 
castings  and  1  gallon  should  be  mixed 
with  20  to  25  gallons  of  water.  Hydro- 
fluoric acid  does  not  act  upon  iron  ap- 
preciably but  it  does  dissolve  black 
oxide  of  iron  and  sand  and  dissolves 
them.  The  castings  pickled  in  sul- 
phuric acid  solution  have  a  dull  or 
black  surface.  Those  pickled  in  hydro- 
fluoric acid  have  a  whiter  and  silvery 
appearance.  The  castings  pickled  with 
hydrofluoric  acid  have  a  much  smooth- 
er surface  and  for  that  reason  whenever 
parts  are  to  be  polished  or  nickel  plated, 
the  hydrofluoric  acid  is  used.  The  hy- 
drofluoric acid  bath  is  always  used  cold 
but  must  be  kept  up  above  the  freezing 
point.  The  workman  should  always 
use  rubber  gloves  when  handling  hydro- 
fluoric acid,  and  if  any  is  dropped  or 
splashed  on  the  skin,  it  should  be 
washed  off  promptly  with  water  and  di- 
luted ammonia. 

Brass  castings  may  be  cleaned  by 
mixing  3  parts  of  sulphuric  acid  and  2 
parts  of  nitric  acid  by  weight  and  add 
to  1  quart  of  the  mixture  about  a  hand- 
ful of  common  table  salt.  While  this 
mixture  is  frequently  used  without  be- 
ing diluted  with  water,  it  must  be 
handled  with  care,  as  it  will  attack  the 
human  skin.  This  pickling  solution 
must  be  kept  in  an  earthen-ware  crock. 
Hydrofluoric  acid  must  be  kept  in  a 
lead  carboy  but  diluted  acid  may  be 
kept  in  wooden  tubs  or  vats.  Hydro- 
fluoric acid  must  not  be  kept  in  glass 
bottles,  because  it  will  eat  glass,  but  in 
rubber  bottles. 


The  peeling  of  lacquer  is  usually 
caused  by  the  imperfect  cleaning  of  the 
metal  surface  before  lacquering,  al- 
though it  may  be  caused  by  the  use  of  a 
lacquer  not  adapted  for  the  purpose. 
Lacquers  containing  "gums,"  in  addi- 
tion to  the  regular  pyroxylin  base,  hold 
more  tenaciously,  although  not  as  tough 
as  a  straight  pyroxylin  lacquer. 
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ELECTRICAL  PROGRESS  DIGEST 


METERING  DIRECT  CURRENT 
An  interesting  system  of  metering 
heavy  direct  current  involves  the  use 
of  soft  iron  cores  surrounding  the  elec- 
tric conductor.  Each  core  is  a  ring  or 
rectangle  and  they  are  operated  in 
pairs;  on  each  one  of  the  cores  wire 
coils  are  wound  which  connect  to  an  al- 
ternating current  ammeter.  An  alter- 
nating current  is  passed  through  these 


A.CConntction 
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(Conductor  carrying 
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Metering  heavy  direct  current 

coils  and  through  the  ammeter.  If  no 
current  is  passing  in  the  main  electric 
conductor,  the  coils  choke  back  prac- 
tically all  the  alternating  current.  If 
current  is  passed  through  the  main  line, 
which  threads  the  coils,  the  cores  be- 
come magnetized,  passing  lines  of  force, 
and  the  choking  effect  of  the  cores  and 
coils  on  the  subsidiary  alternating  cur- 
rent is  decreased.  Therefore,  as  more 
and  more  current  passes  through  the 
main  line  more  current  in  exact  propor- 
tion thereto  is  recorded  or  registered  by 
the  ammeter  on  the  alternating  current 
line.  The  alternating  current  is  very 
small,  of  course,  compared  to  the  main 
current  so  that  a  small  instrument  can 
be  used  to  measure  a  current  of  great 
intensity. 


HAVANA    CENTRAL  STATION 
TO  DOUBLE  POWER-PLANT 
CAPACITY 

a\  account  of  a  rapid  growth  of  load 
and  the  possibility  of  a  still  fur- 
ther growth  in  the  next  few  years,  the 
Havana  (Cuba)  Electric  Railway 
Light  &  Power  Company  has  just  or- 
dered two  25,000  kw.  Westinghouse 
steam  turbine-generators  to  double  the 
plant  rating.  At  present  there  are,  in 
this  plant,  three  12,500  kw.  generators 
supplying  a  combined  railway  and  pow- 
er load.  In  the  original  installation, 
space  had  been  provided  for  only  one 


additional  unit,  but  now  that  the  load 
has  become  so  great  it  was  thought 
necessary  to  increase  the  capacity  still 
more.  Consequently  the  two  25,000 
kw.  units  were  ordered,  one  to  be  in- 
stalled in  the  space  available,  and  the 
other  to  replace  one  of  the  12,500  kw. 
units.  By  this  means  it  is  unnecessary 
to  extend  the  power  plant  buildings. 
However,  the  12,500  kw.  unit  is  in  per- 
fect operating  condition  and  will  prob- 
ably be  utilized  elsewhere. 

The  first  unit  will  be  installed  and 
will  be  in  operation  in  1921  and  the 
second  one  will  be  on  the  line  in  1922. 
The  units  are  to  be  designed  to  operate 
at  185  lbs.  pressure,  150  deg.  super- 
heat and  28  in.  vacuum  In  addition, 
arrangements  have  been  made  to  oper- 
ate this  equipment  at  higher  pressure 
and  superheats  if  desired  at  a  later 
time.  To  go  with  these  turbine-gen- 
erators, Westinghouse-Le  Blanc  56,- 
000  sq.  ft.  surface  condensers  and  Le 
Blanc  air  and  circulating  water  pumps 
have  also  been  ordered.  Each  con- 
denser will  have  two  circulating  pumps 
and  divided  water  boxes  so  that  one- 
half  of  the  -condenser  may  be  cleaned 
while  the  other  half  is  in  operation. 
This  station,  which  is  the  largest  in 
Cuba,  is  modem  in  every  respect  and 
has  an  operating  economy  which  is 
comparable  with  some  of  the  best  plants 
in  the  United  States.  The  average 
fuel  consumption  is  less  than  2  lbs.  of 
coal  per  kw.  hr.  notwithstanding  that 
the  plant  has  a  low  load  factor.  This 
economy  is  due  to  the  excellent  opera- 
tion and  maintenance  afforded  by  the 
management  and  operating  engineers  of 
the  plant. 

WATER  POWER  IN  ITALY 

ITALY'S  lack  of  coal  is  often  cited 
as  a  handicap  to  the  industries  of 
the  country,  but,  in  view  of  the  water- 
power  available  for  producing  elec- 
tricity, coal  may  largely  be  dispensed 
with.  The  Fiat  motor  works,  which 
are  said  to  be  the  largest  in  Europe, 
employ  no  coal  whatsoever  for  driving 
machinery,  being  supplied  with  elec- 
tricity generated  by  water-power  in  the 
Alps.  Even  the  steel  works  and  forges 
are  operated  entirely  by  electricity.  The 
hydro-electric  generating  plant  is  situ- 
ated on  the  Cenischia  River,  and  by 
large  extensions  to  the  plant,  and  by 
increasing  the  size  of  the  natural  lake 
on  the  top  of  Mont  Cenis,  it  is  esti- 
mated that  a  current  of  200,000,000 
kilowatts  will  shortly  be  available. 


MULTIPLE  CONNECTION 
SWITCH 

THE  switch  illustrated  in  our  cut  is 
designed  to  prevent  more  than  a 
certain  amount  of  current  being  taken 
from  a  connection.  A  series  of  plugs 
are  provided,  each  of  which  has  its  fuse, 
which  blows  out  with  an  excess  of  cur- 
rent. The  set  of  plugs  and  fuses  are 
to  be  enclosed  in  a  locked  box.  The 


Multiple  connection  switch 


person  using  the  system  can  only  take 
as  much  current  as  the  particular  fuse 
appertaining  to  the  plug  will  pass  with- 
out blowing.  Should  more  current  be 
required,  the  proper  person  must  be 
notified,  who  will  unlock  the  box  and 
effect  the  desired  connection.  The  in- 
ventor considers  it  adapted  especially 
to  such  service  as  that  of  a  hotel  room. 


AN  11, 000- VOLT  SUBMARINE 
CABLE 

FROM  the  Teknish  Ukeblad,  we 
learn  that  a  Swedish  firm  has  sup- 
plied two  high-tension  cables  for  the 
Skars  power  station  near  Kristiansund, 
in  Norway.  Each  cable  is  nearly  two 
miles  long  and  weighs  52  tons.  It  has 
a  sectional  area  of  copper  wire  of  350 
square  millimeters  in  three  separate 
conductors.  These  are  insulated  with 
impregnated  paper  and  compressed  to 
form  a  cylindrical  cable,  wound  with 
impregnated  paper  and  surrounded 
with  a  3/32-in.  thick  lead  tube.  This  is 
further  strengthened  with  impregnated 
jute,  galvanized  steel 'wire,  and  a  final 
coat  of  impregnated  jute.  The  diam- 
eter of  the  finished  cable  is  2y3 
inches.  This  cable  was  tested  in  the 
factory  with  a  pressure  of  40,000  volts, 
and  when  placed  in  position  it  will 
again  be  tested  to  a  pressure  of  25,- 
000  volts. 
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VACUUM  REGULATION  OF 
X-RAY  TUBES 

A VACUUM  tube  subjected  to  con- 
stant or  long  prolonged  discharges, 
as  in  X-ray  practise,  acquires  a  higher 
vacuum  with  time;  it  is  said  to  become 
"hard";  this  increases  its  penetrative 
power  but  reduces  its  actinic  power,  it 
does  not  work  well  in  photographing 
objects,  and  is  inferior  from  the  stand- 
point of  radiography.  Now  good  radio- 
graphic power  is  what  is  demanded  in 
modern  X-ray  work,  so  means  have  to 
be  provided  to  add  gas  to  a  hard  tube 
when  it  becomes  unsatisfactory  in  pho- 
tographic power  and  quality. 

In  Fig.  1  is  shown  the  Bauer  valve, 
by  which  the  operator  can  admit  gas. 
The  bent  tube  seen  in  the  interior  of 
the  larger  tube  contains  mercury;  in  the 
small  outlet  tube  attached  to  its  left- 
hand  limb  at  the  center  is  a  plug  of 
porous  substance,  which  may  be  car- 
bon. Air  can  make  its  way  through  it 
but  mercury  cannot.  To  admit  air  so 
as  to  diminish  the  vacuum,  air  is 
pumped  in  by  hand  through  the  jet  or 
nipple  seen  at  the  top  of  the  larger  tube; 
this  depresses  the  mercury  in  the  left- 
hand  limb  of  the  manometer  tube,  for 
this  is  what  the  inner  tube  really  is; 
the  porous  plug  is  exposed  and  air 
slowly  enters  into  the  X-ray  tube,  which 
is  connected  to  the  lateral  nipple  of  the 
large  tube.  When  enough  has  entered 
the  pressure  is  released  and  the  mer- 
cury rises  and  once  more  covers  the 
plug  and  the  air  is  cut  off. 

In  Fig.  2  is  shown  an  automatic  valve 
for  doing  the  same  thing  and  on  the 
same  lines.  In  it  the  mercury  in  the 
manometer  tube  is  acted  on  by  pressure 
of  the  gas  or  air  in  the  bulb,  A.  At  E 
is.  the  porous  plug;  if  the  air  in  the 
bulb  is  heated  the  mercury  sinks  from 
C  to  D  or  thereabouts,  the  plug  is  ex- 
posed and  the  air  slowly  enters  through 
the  nipple,  B,  into  the  X-ray  tube.  If 
the  heat  in  A  is  reduced  the  mercury 
rises  and  shuts  off  the  plug  so  that  no 
more  can  enter.  Fig.  3  shows  the  con- 
nections in  the  case  of  a  Coolidge  tube. 
The  valve  is  in  parallel  with  the  tube: 
as  the  tube  grows  hard  its  resistance  in- 
creases, more  current  goes  through  the 
bulb,  A,  and  the  gas  is  heated.  As  the 
tube  gets  softer  its  resistance  .dimin- 
ishes, less  current  goes  through  A  and 
the  gas  in  the  bulb  cools,  the  mercury 
rises  again  and  shuts  off  the  plug.  This 
valve  is  the  subject  of  a  recent  British 
patent. 

On  the  west  coast  of  Norway,  a  re- 
gion familiar  to  North  Cape  tourists, 
efforts  are  being  made  to  introduce  wire- 
less telephone  lines.  Norway  has  long 
depended  on  its  telephone  system  for 
this  region,  where  there  is  no  railway 
communication  whatever,  and  where 
much  of  her  population  is  distributed. 


Domestic  electric  heaters  for  boiling 
water  and  similar  functions  have  had 
their  efficiency  examined.  The  radiant 
hot  plate  heater  is  about  40%  ef- 
ficient and  the  enclosed  hot  plate  sys- 
tem is  slightly  inferior  to  this,  but  for 
high  efficiency  the  self-contained  kettle 
with  its  own  resistance  coil  shows  dou- 
ble the  efficiency  or  more  of  the  best  of 
the  others.  As  high  as  95%  efficiency 
has  been  credited  to  it. 


Fig.3. 


A  NEW  ELECTRIC  VEHICLE 

SOME  time  ago  Dr.  Charles  P. 
Steinmetz,  whose  name  is  so  well 
known,  announced  the  consummation  of 
his  many  years  of  study  and  experi- 
mentation in  electric  vehicles  in  the 
form  of  a  light-weight  electric  truck. 
The  new  vehicle  is  distinguished  from 
the  conventional  types  by  the  method  of 
motor  control,  which  gives  compound 
characteristics  to  the  motor  by  a  storage 
cell  floating  on  the  field  circuit.  The 
result  of  this  control  is  claimed  to  be 
speed  maintenance,  quick  starting, 
power  saving  in  the  field  at  large  cur- 
rents and  the  feature  of  regeneration 
both  on  down  grades  and  on  stopping. 
The  field  and  armature  of  the  motor 
revolve  in  opposite  directions,  each 
driving  one  of  the  car  wheels.  In  this 
way  motor  weight  is  saved,  the  differ- 
ential is  eliminated  and  the  truck  is  as 
a  result  simpler  and  more  compact. 


Vacuum  regulation  of  X-Roy  tubes 

ELECTRIC  SHEARS 

ELECTRIC  shears  are  on  the  market 
driven  by  a  motor  which  rotates  at 
the  rate  of  9,000  revolutions  per  min- 
ute. One  of  the  blades  is  stationary  and 
the  other  vibrates  at  9,000  oscillations 


In  England  one  of  the  London  Com- 
panies has  put  upon  the  market  a  porta- 
ble electric  rivet  heater.  It  works  on 
the  principle  of  the  electric  welder  with 
its  transformer.  The  rivets  to  be  heat- 
ed are  placed  between  spring-adjusted 
jaws  completing  a  secondary  circuit. 
Two  minor  features  are  that  the  heat 
is  produced  primarily  in  the  central  axis 
of  the  rivets  and  the  point  of  the  rivet 
which  is  the  part  to  be  expanded'  re- 
ceives the  greatest  heat  because  the  re- 
sistance is  greatest  there  and  because 
the  greater  mass  of  metal  in  the  head 
keeps  that  from  getting  so  hot.  The  ef- 
fect of  this  is  to  put  the  heat  where  it 
belongs  at  the  end  of  the  rivet,  to  keep 
the  head  cool  and  to  prevent  scaling  of 
the  surface.  A  $4  m-  "vet  can  he 
heated  in  20  seconds  or  less  to  higher 


New  Sperry  electric  shears 


to  the  minute.  Its  amplitude  of  motion 
is  only  one-sixteenth  of  an  inch,  which 
is  a  great  element  of  safety  for  the  op- 
erator. It  will  cut  the  finest  or  the 
coarsest  fabric,  and  on  account  of  the 
small  amplitude  of  motion,  it  cannot 
cut  the  operator's  hand  or  finger.  Cloth 
to  be  cut  must  be  pushed  down  toward 
the  hinge  of  the  shears. 


temperature  than  is  desirable.  In  nor- 
mal operation  a  23  kilowatt  machine 
will  appreciate  such  rivets  up  to  rivet- 
ing heat  in  10  seconds  and  a  British 
thermal  unit  will  heat  19  such  rivets. 
At  English  rates  this  figures  out  10c 
a  hundred  rivets.  The  primary  circuit 
is  broken  when  the  rivet  is  removed 
from  the  jaws. 
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Special  Appliances  for  Expediting  Automobile 

Repair  Processes 

A  Description  of  Some  of  the  Tools  and  Devices  Developed  to  Aid  the  Automobile 
Repairman  by  Reducing  Time  and  Labor  Required  to  Do  W ork  Efficiently 

By  Victor  W.  Page,  M.  S.  A.  E. 


THE  production  of  enormous  quan- 
tities of  popular  priced  automobiles 
has  created  a  new  industry  and  that  is 
the  production  of  special  tools,  jigs  and 
fixtures  for  making  repair  work  easier 
on  such  makes  of  cars  as  are  sold  in 
quantities.  In  the  early  days  the  re- 
pairman was  forced  to  make  his  own 
special  fixtures  because  none  were  ob- 
tainable on  the  market  and  it  was  not 
often  a  profitable  thing  to  do  because 
it  was  seldom  that  enough  automobiles 
of  one  make  would  be  received  for  re- 
pairs to  warrant  the  expenditure  of 
money  and  labor.  Now  conditions  are 
changed  and  so  many  cars  of  certain 
popular  makes  such  as  the  Ford  and 
the  Overland  are  used  in  even  small 
communities  that  almost  any  service 
station  is  justified  in  stocking  certain 
fixtures. 

Even  the  smallest  shop  should  in- 
clude valve  head  and  valve  seat  ream- 
ers, valve  grinding  tools,  bushing  ex- 
tractors, gear  pullers  and  other  devices 
of  that  kind.  Shops  of  greater  preten- 
sions can  now  obtain  engine  supporting 
stands,  special  cylinder  boring  tools, 
rebabbitting  jigs,  piston  chucks  and 
vises,  connecting  rods,  aligning  and  re- 
babbitting  fixtures  and  numerous  others 
that  reduce  labor  and  repair  costs  and 
yet  that  can  be  procured  at  much  lower 
cost  than  they  could  make  the  devices 


in  their  own  shops  because  they  are  the 
product  of  manufacturers  specializing 
on  such  tools  and  appliances. 

The  Ekern  motor  stand  illustrated 
herewith  is  one  of  the  handiest  devices 


Special  lathe  chuck  for  turning  piston  ring 
grooves 

of  its  kind  for  use  in  shops  and  garages 
doing  Ford  car  work.  The  Ford  motor, 
when  taken  from  a  car,  can  be  fastened 
to  the  stand  by  the  two  cap  screws 
which  screw  into  the  side  of  die  motor 
where  the  water  inlet  connection  is  fast- 
ened. The  stand  is  so  constructed  that 


the  part  screwed  to  the  motor  will  re- 
volve in  the  clamp  on  the  stand  and  can 
be  locked  by  tightening  the  lock-screw, 
which  will  hold  the  motor  in  any  posi- 
tion or  angle  desired  to  suit  workman. 
It^is  provided  with  two  large  trays 
22"x24  for  convenience,  where  the 
workman  can  place  his  took,  motor  and 
axle  parts.  The  stand  is  mounted  on 
three  4-inch  diameter  wheels.  The  rear 
castor  wheel  is  so  constructed  that  by 
pulling  the  plunger  lock  the  castor  will 
swing  up  off  of  the  floor  and  the  stand 
will  then  rest  firmly  on  its  legs.  By 
kicking  the  castor  lever  down  the  stand 
will  go  back  on  its  wheels  and  lock  au- 
tomatically. 

The  work  bench  is  also  equipped 
with  a  machinist's  vise,  which  has  a  3- 
inch  jaw  with  a  4-inch  opening  which 
will  handle  any  work  required  in  over- 
hauling a  Ford  motor  or  axle,  also  other 
kinds  of  work  that  will  suggest  itself  to 
the  repairman.  The  work  bench,  and 
engine  stand  is  36  inches  high  and 
takes  27x42  inches  floor  space,  it 
weighs  but  120  pounds  and  can  be 
moved  from  one  part  of  the  shop  to 
the  other  or  used  on  the  road  as  part 
of  the  equipment  of  an  emergency  re- 
pair car. 

Useftil  Spanner  Wrenches 
There  are  various  points  in  an  auto- 
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^Special  wrenches  that  are  easily  made  by  the  automobile  repairman  make  it  possible  to  remove  stubborn  bolts  and  nuts  with  ease 


mobile  or  gasoline  engine  that  cannot  be 
reached  handily  with  the  usual  form  of 
adjustable  spanner  wrenches.  One  of 
these  points  is  the  packing  nut  on  the 
water  pump  which  is  generally  hard 
to  reach  and  which  is  so  large  as  to 
require  a  special  wrench.  The  simple 
wrench  shown  at  A  in  the  accompany- 
ing illustration  may  be  made  by  any 
one  handy  with  tools  by  cutting  a  piece 
of  l/8th  inch  thick  sheet  steel  to  the 
desired  shape,  then  carefully  fitting  the 
jaws  so  that  they  will  be  the  exact  size 
of  the  nut  on  the  stuffing  box,  by  filing. 
After  the  wrench  is  completed  the  jaws 
should  be  case  hardened.  The  handle 
is  made  by  riveting  two  pieces  of  fiber 
to  the  bent  portion  or  off-set  of  the 
wrench. 

When  a  number  of  nuts  are  to  be  re- 
moved from  a  point  where  the  bolt 
heads  must  be  held  from  turning,  as 
those  holding  the  lower  portion  of  the 
engine  crank  case  to  the  upper  part  of 
it  or  keeping  a  differential  housing  to- 
gether the  speed  wrench  shown  at  D  is 
a  very  useful  fitting  that  can  be  made 
by  any  repair-man  and  will  save  its 
small  cost  on  a  single  job.  It  will 
readily  assemble  or  disassemble,  any 
flanged  parts  held  together  by  a  series  of 
bolts  because  it  holds  the  head  of  the 
bolt  from  turning  while  the  nut  is  un- 
screwed or  replaced.  A  socket  wrench  is 
brazed  or  welded  to  the  shank  of  a 
cheap  bit  stock  or  a  simple  bar  of  steel 
may  be  bent  to  perform  the  same  func- 
tions, and  a  handle  placed  on  the  end  as 
a  hand  grip.  The  wrench  that  holds  the 
bolt  head  from  turning  is  welded  to  the 
end  of  a  forged  bar  shaped  something 
like  a  hack  saw  frame  and  having  a 
bearing  at  the  end  opposite  the  head  of 
the  wrench  to  receive  the  extension  from 
the  bit  stock.  A  spring  is  used  between 
the  head  of  the  movable  socket  wrench 
and  the  bearing  on  the  forged  bar 
carrying  the  fixed  socket  wrench. 

This  may  be  made  as  strong  as  de- 
sired and  is  intended  to  hold  the  wrench 


firmly  in  place  on  the  nut  A  stop-pin 
may  be  placed  in  the  bit  stock  if  de- 
sired to  keep  the  movable  wrench  from 
backing  out  too  far.  When  it  is  de- 
sired to  move  the  wrench  from  one  bolt 
to  another  the  spring  is  compressed  by 
pulling  back  on  the  bit  stock  and  the 
wrench  may  be  readily  withdrawn  and 
moved  to  a  new  bolt  If  the  movable 
socket  is  made  long  enough  it  will  hold 
several  nuts  forming  a  magazine  that 
need  not  be  emptied  each  time  a  nut 
is  removed  from  its  bolt.   The  general 


Connecting  Rod 
Bending  Fork 


Special  tools  for  Hudson  cars  may  be  modi- 
fied for  work  on  other  makes 


construction  is  clearly  shown  and  the 
design  can  be  duplicated  by  one 
possessing  even  a  modicum  of  mechan- 
ical skill. 

To  fabricate  a  socket  wrench  is  not 
difficult  as  the  simple  socket  wrenches 
to  fit  square  or  hexagon  nuts  may  be 
readily  made  as  shown  in  the  accom- 
panying illustration.  With  that  method 
it  is  necessary  to  secure  a  piece  of  seam- 
less pipe  or  tubing  of  a  size  just  large 
enough  to  go  over  the  nut  For  ex- 
ample, if  a  y$  inch  square  nut  is  to  be 
removed,  the  wrench  must  be  made  from 
tubing  having  at  least  %  mcD  inside 
diameter.  The  end  of  the  tube,  when 
heated  to  a  red  heat  is  placed  over 
the  nut  and  then  hammered  down  on 
each  facet,  so  that  the  tube  end  is  ham- 
mered down  and  shaped  to  fit  the  nut  at 
the  same  time.  If  a  deeper  wrench  is 
desired,  a  piece  of  hexagon  or  square  rod 
of  the  proper  size  may  be  used  as  a 
mandrel  to  form  the  required  length  of 
socket.  Seamless  steel  tubing  is  the  best 
material  to  use  and  after  the  wrench  is 
made  it  may  be  well  to  case  harden  the 
formed  end.  The  tube  is  cut  to  any  de- 
sired length,  six  inches  being  the  aver- 
age for  ordinary  work  and  a  %  inch  or 
5/16  inch  hole  is  drilled  l/2  inch  from 
the  top  end  of  the  pipe  through  which 
a  short  piece  of  iron  or  steel  rod  of  the 
proper  size  may  be  inserted  as  a  handle. 

In  the  case  of  a  hexagon  wrench 
three  holes  are  usually  drilled  through 
the  end  to  correspond  with  the  facets 
of  the  nut,  one  being  placed  below  the 
other  in  the  handle  end  of  the  tube. 
For  a  square  wrench,  it  is  only  neces- 
sary to  drill  two  holes,  these  being  at 
right  angles  to  each  other  as  indicated. 

How  Automobile  Factories  Help 
It  is  remarkable  how  the  various 
automobile  factories  now  co-operate 
with  the  repair-man  in  giving  service 
to  the  owners  of  their  cars.  Some  of  the 
special  tools  furnished  by  the  Hudson 
Motor  Car  Co.  and  described  in  a 
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special  pamphlet  are  intended  pri- 
marily for  work  on  the  Super-Six  but 
there  is  no  reason  why  modifications  of 
these  tools  should  not  prove  valuable 
to  repairers  of  other  makes  of  cars. 
These  tools  are  shown  in  accompany- 
ing illustrations  and  a  brief  recapitula- 
tion of  their  use  follows : 

Piston-Ring  Spreader 
This  is  a  convenient  tool  used  to  in- 
stall or  take  out  piston  rings  and  its 
use  will  prevent  chance  of  breaking  the 
ring  or  burring  the  edges.  It  may  be 
used  on  any  car. 

Piston-Ring  Binder 
This  device  is  used  for  compressing 
rings  into  the  cylinder.  It  is  placed 
about  the  piston  and  rings  and  the  pis- 
ton is  pushed  into  the  cylinder.  The 
binder  remains  with  its  lower  edge  on 
the  top  edge  of  the  cylinder,  and,  of 
course,  drops  off  when  the  piston  is 
completely  inserted. 

Spicer  Universal  Companion-Flange 
'Puller 

This  puller  facilitates  the  removal  of 
companion  flanges  on  any  Spicer  uni- 
versal, which  flange  is  forced  onto  the 
gearset  mainshaft  and  rear-axle  pinion 
shaft  to  insure  a  perfect  fit. 

Valve-Tappet  Adjusting  Wrench 
The  wrench  is  designed  to  hook  the 
tappet  from  the  back.  The  design  of 
the  wrench  gives  more  strength  than  is 
found  in  the  conventional  type.  It  is 
particularly  applicable  to  the  Hudson 
because  of  the  lack  of  clearance  between 
the  valve  tappet  and  the  tappet-guide 
clamp. 

Valve-Reseating  Tool 
The  tool  illustrated  is  easy  to  operate 
and  is  valuable  in  truing  up  the  valve 
seats  after  the  motor  has  seen  con- 
siderable service. 

Piston  Alignment  Fixture 
This  device  consists  of  a  standard 
cylinder  block  cut  in  half.  To  use,  it 
is  bolted  to  the  crank  case  and  gives 
an  efficient  means  of  lining  up  the  pis- 
tons in  reassembling  a  motor. 

Connecting-Rod  Bending  Fork 
This  may  be  used  in  conjunction 
with  the  piston  alignment  fixture  for 
lining  up  pistons.  The  slot  is  slipped 
over  the  arm  of  the  connecting-rod  and 
the  leverage  is  sufficient  to  bend  the 
rod  any  desired  amount. 

Oil  Resemoir  Drain  Plug  Wrench 
This  wrench  is  made  of  ordinary 
stock  of  cold-rolled  square  steel  and  is 
used  to  remove  oil  reservoir  drain  plugs. 

Valve  Lifter 
This  lifter  is  forged  out  of  machine 
steel.    It  is  equipped  with  a  slip  ring 
so  that,  if  necessary,  the  valve  spring 
may  be  held  in  a  compressed  position. 


It  may  be  used  in  practically  any  motor 
with  valves  on  its  side. 

Cylinder-Plate  and  Generator-Screw 
Driver 

A  powerful  driver  has  many  uses  in 
any  repair  shop.  The  one  illustrated 
is  designed  particularly  for  use  on  valve 
covers  and  generator-field  coils,  but 
may  be  put  to  a  number  of  other  uses 
where  good  leverage  is  required. 

Radiator  Outlet  Hose  Clamp 

This  simple  tool  greatly  assists  in 
getting  the  hose  line  started  back  onto 
the  water  pump  when  installing  a  de- 
mountable radiator. 

Carbureter  Packing  Nut  Wrench 

Gasoline  mileage  is  often  reduced  be- 
cause of  leakage  around  the  feed  regu- 


Tools  that  make  hard  jobs  easier 


lator  of  a  carbureter.  Tightening  the 
gland  forces  the  packing  closer  around 
the  adjusting  sleeve  and  prevents  leaks. 
This  wrench  is  made  for  that  purpose. 

Gasoline-Tank  Gauge  Clamp  Wrench 

Tank  gasoline  gauges  are  often  held 
in  position  by  a  knurled  cap  which  is 
tightened  securely  in  place  at  the  fac- 
tory. Such  a  tool  as  the  one  illustrated 
is  required  to  remove  it. 

Cylinder-Head  Lifter 

In  removing  a  cylinder  head  it  is 
often  the  case  that  some  of  the  studs 
bind.  Necessary  variation  of  manufac- 
turing limits  create  this  condition.  The 
removal  of  the  head  may  be  greatly 
facilitated  by  the  use  of  lifter  such  as 
the  one  illustrated. 


Di 


Piston  Chuck 

After  an)  internal  combustion  en- 
gine has  run  for  a  period  of  six  months 
to  a  year,  depending  upon  the  amount 
of  use  it  has  received,  the  piston 
rings  will  wear  the  ring  grooves  in  the 
piston,  so  that  it  is  necessary  to  true 
the  ring  grooves,  eliminate  the  shoulders 
formed  at  their  base  and  to  fit  new 
piston  rings  to  secure  maximum  engine 
power  and  to  keep  the  engine  from 
pumping  oil.  The  ordinary  method  of 
doing  this  by  taking  the  piston  off  of 
the  connecting  rod  and  chucking  it  in 
a  lathe,  is  of  course,  a  practical  method 
but  one  that  requires  considerable  time, 
as  the  piston  must  be  removed  from 
the  rods  before  they  are  placed  in  the 
chuck  and  afterwards  re-assembled 
when  the  job  is  completed. 

The  new  piston  chuck  illustrated 
makes  it  necessary  to  remove  the  wrist 
pin  and  connecting  rod  from  the  piston, 
as  it  may  be  chucked  in  the  special 
fitting  with  these  parts  in  place. 
Another  advantage  is  that  trouble  from 
cracking  the  piston,  as  some  times  oc- 
curs when  the  ordinary  form  of  lathe 
chuck  is  used,  is  prevented.  The  con- 
struction of  this  device  and  the  method 
of  using  it  can  be  readily  ascertained 
by  referring  to  the  clear  illustration 
herewith. 

The  desirability  of  having  repair 
work  done  only  in  shops  where  time- 
saving  fixtures  are  used  must  be  appar- 
ent, as  the  experienced  motorist  realizes 
that  he  is  not  paying  for  wasted  time 
when  special  tools  are  employed  on  his 
wo«k.  It  may  take  a  certain  class  of 
repairman  several  hours  to  drive  a  gear 
from  a  shaft,  often  with  serious  conse- 
quences to  both  members.  The  real  me- 
chanic uses  a  special  gear  puller  that 
accomplishes  the  work  in  one-quarter 
the  time  and  without  danger  of  damag- 
ing the  parts. 


The  manufacture  of  brass  in  Ger- 
many was  first  introduced  in  1550  by- 
Erasmus  Ebener,  an  artist  of  Nurn- 
berg,  who  prepared  it  by  fusing  copper 
with  the  so-called  tutia  formacem,  or 
furnace  cadmia.  First  made  in  Eng- 
land in  1781  by  James  Emerson  ac- 
cording to  one  authority,  but  according 
to  another  it  is  stated  that  Queen  Eliza- 
beth granted  a  patent  to  William 
Humphrey  to  search  and  mine  for  cala- 
mine for  making  all  sorts  of  batten- 
wares,  cast  works  and  wire  of  latten,  in 
1565. 


Babbitt  metal  is  named  for  Isaac 
Babbitt,  who  was  the  first  to  use  a  soft 
metal  alloy  in  bearings.  He  patented 
the  use  of  soft  metals  in  bearings  in 
1839,  and  claimed  no  particular  mix- 
ture, but  recommended  one  of  50  parts 
of  tin,  5  parts  of  antimony,  and  1  part 
of  copper.  This  mixture  is  somewhat 
softer  than  is  now  used. 


by  Google 


Everyday  Engineering  Magazine  for  July 


335 


Burning  Pulverized  Fuel 


ONE  of  the  claims  made  for  the 
Diesel  engine  was  that  it  would 
be  run  by  dust,  the  dust  being  finely 
pulverized  fuel.  Within  the  last  few 
years  dust  explosions  in  flour  mills 
have  occurred.  The  fine  dust  and  flour 
produced  in  the  mills  mixing  with  the 
air  would  form  an  explosive  mixture, 
and  if  ignited  by  any  chance  would 
blow  the  building  to  pieces.  Pulveri- 
zation of  materials  in  technology  has 
greatly  developed  in  recent  times.  It  is 
done  on  an  enormous  scale  in  the  Port- 
land cement  industry  and  the  engineer 
no  longer  regards  the  reduction  of  an 


coal  respectively.  Many  experiments 
have  been  made  in  the  utilizing  of  the 
pulverized  coal  and  the  results  have 
been  gradually  getting  better  and  better 
and  now  it  seems  as  if  a  good  measure 
of  success  has  been  attained.  The  great 
point  is  to  have  the  coal  reduced  to  a 
dust  and  to  have  it  dry.  The  illustra- 
tion shows  its  use  in  an  upright  boiler. 

The  coal  from  the  bunker  descends 
to  a  combined  pulverizer  and  blower. 
This  reduces  most  of  the  coal  to  dust 
and  the  draft  of  air  rises  from  it  into  a 
dust  separating  chamber.  In  this 
chamber  all  the  coal  over  a  certain  size 
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BoUer  and  accessories  for  burning  pulverized  fuel 


ore  or  other  substances  to  a  fine  prod- 
uct as  difficult.  The  flotation  process 
used  for  concentrating  ores  involving 
the  use  of  a  mixture  of  oil  and  water, 
and  the  purely  mechanical  flotation 
process  for  purifying  coal  involve  the 
previous  pulverization  of  the  ores  or 


is  caught  and  falls  back  into  the  pul- 
verizer to  be  again  ground  up.  The 
dust  goes  on  with  the  blast  and  enters 
the  bottom  of  the  furnace,  where  as  it 
issues  from  the  nozzle  it  may  be  con- 
sidered as  virtually  a  Bunsen  burner 
flame.   The  flames  pass  up  between  the 


water-tubes  first,  through  an  econo- 
mizer where  much  of  the  residual  heat 
is  imparted  to  the  steam  in  the  steam 
chamber  at  the  top  of  the  boiler,  and 
the  hot  exhaust  goes  on  its  way  to  the 
stack,  passing  through  a  tubular  air 
heater  immediately  below  the  stack. 
This  hot  air  is  what  supplies  the  com- 
bined pulverizer  and  blower  with  air. 

At  the  bottom  of  the  boiler  there  is  a 
superheater  and  on  the  left  of  the  boiler 
the  steam  pipe  will  be  seen  leading  into 
the  superheater  at  its  top.  The  super- 
heated steam  leaves  the  superheater  at 
its  base  on  the  right  of  the  boiler  as 
shown  in  the  cut.  When  we  remember 
the  enormous  heaps  of  culm,  which 
hitherto  were  supposed  to  be  valueless 
but  can  be  cheaply  pulverized  and  puri- 
fied so  as  to  give  an  excellent  fuel  in 
dust  form,  the  importance  of  this  devel- 
opment will  be  recognized  by  all.  It  is 
not  only  in  boiler  practice  that  such 
fuel  has  been  used,  but  in  metallurgical 
furnaces  its  use  has  been  quite  success- 
ful and  it  marks  an  important  step  in 
advanced  engineering. 


OUTLINE  DRAWINGS  ON  GLASS 
SLIDES 

THE  stereopticon  is  now  so  largely 
used  at  technical  and  popular  lec- 
tures that  a  simple  method  of  making 
line  drawing  slides  to  exhibit  various 
forms  of  mechanism  and  present  tubu- 
lar matter  may  be  of  interest.  All  that 
are  needed  are  some  ground  glass 
squares  of  the  required  size,  these  be- 
ing ground  on  one  side  only;  a  drawing 
is  made  with  a  hard  lead  pencil  on  the 
ground  surface  and  when  the  outline  is 
finished  properly,  a  coat  of  varnish  is 
spread  over  the  ground  surface,  which 
at  once  converts  it  into  a  clear  glass 
with  a  fixed  drawing  upon  it. 


CADMIUM-LEAD  SOLDER 
Laboratory  tests,  together  with  manu- 
facturing experience,  point  to  a  com- 
position of  80  per  cent  lead,  10  per 
cent  tin  and  10  per  cent  cadmium  as 
being  practical  for  many  of  the  pur- 
poses for  which  solder  is  required. 
This  solder  has  been  tried  in  the  manu- 
facture of  tin  cans,  on  roofing  materials 
and  for  electrical  joints  with  encourag- 
ing results  in  all  cases.  A  test  has  also 
been  made  of  it  in  the  manufacture  of 
automobile  radiators  with  most  satis- 
factory results. 

The  tensile  strength  of  the  cadmium 
solder  is  about  the  same  as  that  of  40-60 
solder,  but  the  ductility  is  approxi- 
mately twice  that  of  the  ordinary  sold- 
ers. The  point  of  complete  liquation  is 
only  slightly  less  than  that  of  solders  of 
the  ordinary  composition,  while  the 
range  of  solidification  is  considerably 
greater.  Because  of  the  predominance 
of  lead  in  the  cadmium  solder,  the  price 
of  it  is  relatively  low. — Metallurgical 
and  Chemical  Engineering. 
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AVIATION  BRIEFS 


LONDON  AND  PARIS  AERIAL 
PASSENGER  SERVICE 

THE  progress  of  commercial  avia- 
tion is  more  evident  in  Europe  than 
it  is  in  America  because  the  Europeans 
were  more  familiar  with  work  done  by 
aircraft  in  the  late  war  than  we  are 
here  and  there  is  greater  interest  in 
aviation  on  the  part  of  the  public. 


number  of  large  Vickers-Vimy  air- 
planes as  illustrated,  to  start  the  ser- 
vice with.  These  planes  provide  ac- 
commodations for  eleven  passengers  in 
a  palatial  and  comfortable  cabin  and 
also  have  a  carrying  space  capable  of 
carrying  a  half  ton  of  baggage  or  other 
express  matter.  The  details  of  the  air- 
plane are  clearly  shown  and  the  in- 


Luxuriously  appointed  interior 

People  who  were  used  to  seeing 
enemy  aircraft  over  their  cities  as  was 
the  case  in  London  and  Paris,  really 
recognize  the  fact  that  this  method  of 
transportation  is  a  practical  one  and 
that  it  enables  one  to  cover  long  dis- 
tances in  much  less  time  than  any  other 
known  means.  A  well-known  concern 
of  London  has  recently  instituted  a 
new  Aerial  Passenger  Service  between 
London  and  Paris  by  purchasing  a 


of  Vickers-Vimy  airplane  cabin 

terior  of  the  cabin  and  the  way  it  is 
fitted  up  can  be  readily  ascertained 
from  the  clear  photographs. 

THE  "MOSQUITO"  AND  "SPORT" 
FARMAN  AIRPLANES 

IN  a  recent  issue  we  mentioned  briefly 
the  small  Farm  an  monoplane  called 
the  "Mosquito."  We  have  received  fur- 
ther advices  and  are  now  able  to  com- 
plete the  specification  of  the  little  plane 


and  are  also  giving  the  particulars  of 
the  other  French  sport  machine  built  by 
H.  &  M.  Farm  an  and  designated  the 
"Sport  Farman." 

Specifications  of  the  "Mosquito": 

Span,  5  meters  (15.4  feet). 

Speed,  1 10  kilometers  (68.3  miles). 

Useful  load,  130  kilograms  (286.1 
lbs.) 

Weight  (machine  empty),  240  kilo- 
grams (528.5  lbs.). 

Engine,  30  h.p.,  A.  B.  C. 

The  sport  Farman  is  a  biplane  and  is 
said  to  be  one  of  the  most  practical  and 
handiest  small  planes  ever  built  for  the 
man  who  wants  to  fly  safely,  econom- 
ically and  regularly. 

The  specifications  are: 

Span,  7  meters  (21.9  feet). 

Length,  6  meters  (18.2  feet). 

Maximum  speed,  130-140  kilometers 
an  hour  (80-87  miles). 

Motor,  Rhone  40  h.p. 

Useful  load,  200  kilograms  (440 
lbs.). 

Weight  (empty),  400  kilograms  (881 
lbs.). 

Landing  speed,  60  kilometers  (37 
miles). 

Chord,  1.5  meter  (4.8  feet). 

Total  area,  20  square  meters  (215 
sq.  ft) 

It  can  be  seen  from  the  illustrations 
herewith  that  it  is  the  product  of  engi- 
neers and  practical  flyers  who  have 
flown,  studied  aerodynamics,  and  built 
-airplanes  ever  since  the  early  days  of 
aviation.  The  "Sport  Farman"  is  as 
practical  in  its  field  and  serviceable  as 
any  motor-cycle  or  car.  The  little  bi-  • 
plane  is  primarily  a  "bus"  that  will  fly 
not  only  in  the  hands  of  a  few  experts 
but  of  anyone  who  can  fly  and  land  an 
ordinary  training  plane.  It  will,  how- 
ever,  do  many  things  the  training 


Type  of  airplane  used  in  London  and  Paris  aerial  passenger  service.  This  is  a  Vickers-Vimy  model 
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planes  cannot  do;  for  instance,  it  will 
land  in  and  get  out  of  fields  impossi- 
ble  for  any  airplane  that  lands  at  speeds 
of  over  60  kilometers  per  hour  (37 
niiles).  It  burns  much  less  gas  than  the 
average  plane;  as  the  actual  cost  of 
gasoline  to  fly  a  kilometer  is  13  cen- 
times, or  about  2  3/5  cents.  It  does  not 


for  the  wheel  landing  gear  and  the  pro- 
vision of  out-board  wing  supporting 
floats,  but  it  is  the  same  in  general  con- 
struction as  the  Curtiss  Wasp,  which 
established  altitude  records  until  these 
were  broken  by  Major  Schroeder  of 
the  Army  Air  Service.  The  former 
record  of  a  seaplane  was  126  miles 


Two  popular  Far  man  airplanes. 


The  "Sport"  model  is  shown  m  upper  view  and  the 
"Mosquito"  below  it 


COMMERCIAL  TRANSPORT  IN 
CHINA 

AN  air  mail  service  has  just  been 
A  inaugurated  between  Peking  and 
Tientsin  with  Handley-Page  biplanes 
and  in  the  initial  flight  mails  and  pas- 
sengers were  carried,  one  of  the  latter 
being  Mr.  B.  F.  Alston,  the  British 
Minister  to  China.  The  Macao  Aerial 
Transport  Co.  is  shortly  starting  a  fly-- 
ing-boat  service  between  Hong-Kong, 
Macao  and  Canton,  and  via  Swatow, 
Amoy  and  Foochow  to  Shanghai.  Cur- 
tiss H-16  type  flying-boats  fitted  with 
two  330  h.p.  naval  type  low-compres- 
sion Liberty  engines  will  be  used.  Be- 
yond the  fact  that  permission  has  to 
be  obtained  from  the  Rebel  Govern- 
ment in  Canton  the  service  seems  to  be 
in  a  fair  way  towards  success.  The 
Hong-Kong  Government  seems  to  be 
typically  conservative  in  its  views,  and 
in  one  case  it  took  three  weeks  to  get 
permission  for  one  machine  to  fly  at 
Hong-Kong,  and  then  it  had  to  be 
towed  outside  the  three-mile  limit 

The  little  Henri  Potez  biplane, 
type  VIII,  which,  was  exhibited  at  the 
last  Paris  Aero  Show  and  which  was 
remarkable  for  the  50-h.p.  Potez  air- 
cooled  engines,  set  with  the  crankshaft 
at  right  angles  to  the  line  of  flight  and 
a  four-wheeled  undercarriage,  has  been 
flown  at  Le  Bourget,  France,  by  M. 
Douchet.  Seven  flights  were  made,  the 
results  of  which  gave  every  satisfac- 
tion, the  machine,  on  landing,  pulling 
up  after  a  run  of  about  ten  meters. 

At  the  formal  meeting  of  the  Pan- 
American  Aeronautical  Congress  at  At- 


require  a  large  crew  of  trained  and 
high-salaried  mechanics.  The  owner  of 
a  "Sport  Farman"  can  line  it  up,  oper- 
ate it,  and  keep  it  in  commission  him- 
self. The  price  of  this  machine  is  13,- 
000  francs  or  about  $2,600  at  normal 
exchange. 

Many  people  have  been  awaiting  the 
small  airplane  of  low  horsepower,  which 
shall  be  economical  to  operate  and 
maintain.  These  enthusiasts  have  found 
the  call  of  the  air  irresistible;  they  will 
fly  this  year  and  henceforth,  just  as  in 
past  seasons  they  played  polo  or  tennis 
or  rode  to  hounds  or  owned  motor-boats 
and  racing  cars.  And  it  is  a  most  en- 
couraging sign  for  the  future  of  Avia- 
tion ! — E.  H.  Limonon,  Paris. 


Record-breaking  hydro-aeroplane  of  Curtiss  design  owned  by  V.  S.  Navy 


FAST  HYDRO-AEROPLANE 

THE  accompanying  illustration  is 
that  of  the  Curtiss  Wasp,  which  was 
recently  piloted  by  Roland  Rohlfs  and 
which  established  a  new  world's  record 
for  seaplanes  in  recent  Navy  trials 
held  at  Rockaway,  Long  Island,  by 
travelling  at  the  rate  of  138  miles  per 
hour  in  its  test  flights.  The  machine  is 
the  usual  triplane  construction  with  the 
exception  of  the  substitution  of  a  float 


per  hour,  so  it  will  be  apparent  that 
this  triplane  design  is  not  only  very 
efficient  but  that  it  gives  promise  of 
great  speed  because  of  the  clean-cut 
fuselage  which  is  stream-lined  to  the 
point  where  it  offers  a  minimum  of  re- 
sistance. 


During  the  period  September  2,  1919, 
to  May  IS,  1920,  the  Handley-Page 
Continental  Service  (in  conjunction 
with  Cie.  Messageries  Aeriennes)  car- 
ried 1,413  passengers,  79,317  lbs.  of 
freight  and  traveled  104,297  miles. 


lantic  City  on  May  20th,  a  statement 
made  by  Mr.  Burleson,  the  U.  S.  Post- 
master-General, was  read.  It  was 
claimed  that  the  air  mail  service  had 
proved  itself  economical  both  as  re- 
gards cost  and  time.  In  the  first  year 
of  its  working  193,000  lbs.  of  letters 
were  carried,  while  in  the  year  which 
ended  on  May  20,  538,734  lbs.  were 
carried. 

As  a  protest  against  lack  of  Govern- 
ment interest  in  domestic  airplane  pro- 
duction the  Curtiss  interests  have  closed 
their  Buffalo  plant 
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MANUAL  ARTS  and  CRAFTS 

PROJECTS  FOR  THE  SCHOOL.  HOME  OR  SHOP 
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COMBINATION  HALL  TREE 

PROJECT  No.  5  is  a  very  easily 
made  and  convenient  Hall  Tree,  a 
combination  of  hat  and  coat  rack,  um- 
brella and  cane  stand  and  electric  lamp. 
It  exemplifies  the  simplest  form  of  con- 
struction of  slats  and  blocking.  Omit- 
ting the  lamp  and  umbrella  features,  it 
is  very  useful  as  a  costumer.  It  can 
be  modified  to  suit  most  any  material 
and  has  been  built  by  the  ungraded 
class  in  our  elementary  department. 
This  form  of  construction  we  also  use 
in  smaller  models,  that  will  be  sub- 
mitted in  subsequent  issues.  It  is  very 
popular  with  the  graduating  classes  in 
the  elementary  schools.  Sewing  basket 
stands,  smoking  sets  and  tabourets  are 
made  of  this  construction. 

It  is  customary  to  proceed  in  the  or- 
der as  arranged  in  the  bill  of  materials, 
however,  this  and  the  dimensions  may 
be  varied  to  suit  one's  convenience. 
The  slats  A  are  selected  for  figure  or 
grains,  they  should  be  2  to  3  inches 
wide,  by  approximately  six  feet  in 


length.  Chestnut,  cypress,  redwood, 
white  wood  and  most  of  the  hard  woods 
make  excellent  material  for  these  pro- 
jects. Their  width  is  %  to  Y*  inch  less 
than  the  block  E. 

The  spreader  rails  B  should  be  of 
the  same  material  but  may  be  anything 
as  they  are  very  little  in  evidence. 
They  should  be  the  same  width  as  the 
slats.  They  may  be  omitted  if  a  smaller 
project  is  made  by  substituting  a  drop 
pan  shelf  D  of  sufficient  dimensions. 
They  may  be  half  lapped  as  shown  at 
B  or  one  member  may  act  as  a  cleat 
across  the  grain  of  the  shelf  D,  butt 
joining  the  component  pieces  to  the 
cleat.  The  ends  are  beveled  to  suit  the 
slats.  This  is  easily  marked  by  spread- 
ing the  slats  to  their  respective  posi- 
tions and  holding  the  spreaders  in  po- 
sition to  scribe  the  line  where  they  meet. 
It  is  fastened  in  place  by  four  V/i  inch 
No.  12  blued  round-head  wood  screws. 

The  umbrella  ring  C  may  be  made 
in  two  semi-circular  pieces,  and  then 
glued,  as  shown,  or  may  be  made  as 


shown  in  the  alternative  piece.  The 
holes  in  this  last-mentioned  part  must 
be  2  inches  or  larger  and  may  be  bored 
with  an  expansive  bit.  For  appear- 
ance sake  they  are  made  with  a  fret- 
turning  or  keyhole  saw,  larger  than 
necessary.  It  is  secured  in  position 
just  the  same  as  C. 

The  fixture  block  E  may  be  any  con- 
venient material  with  the  corners 
slightly  chamferred,  the  ends  are  cut 
pyramid  shape,  but  left  at  least  l/2  inch 
square  on  top  and  bottom  to  allow  for 
the  Ji-inch  hole  that  is  bored  with  an 
auger  bit  Carefully  locate  the  cen- 
ter on  each  end,  bore  one-half  way 
through  the  piece,  using  great  care  to 
hold  the  bit  parallel  with  all  four 
faces  then  bore  from  opposite  end.  It 
is  not  absolutely  essential  that  the  holes 
meet  accurately,  but  it  is  excellent  prac- 
tice and  it  will  insure  that  the  fixture 
will  set  plumb  if  the  Jfj-inch  pipe  nip- 
ple that  is  driven  in  the  hole  is  true. 
The  extension  wire  is  threaded  through 
this  hole  and  nipple,  then  fastened  to 
the  socket    Anyone  selling  these  fix- 
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hires  should  be  able  to  give  the  proper 
instructions  for  this  installation.  The 
wire  frame  K  is  made  of  any  convenient 
flat  1/16  x  y%  or  3/16-inch  round  wire, 
the  ends  are  clamped  between  the  block 
E  and  the  slats. 

Assemble-  A  to  E,  fasten  each  slat 
with  three  1^-inch  No.  12  blued, 
round-head  wood  screws  then  spring 
out  the  slats  to  fasten  D  in  position, 
slide  C  into  place.  This  location  is 
determined  by  the  natural  bend  of  the 
material.  The  graceful  curve  of  the 
slats  must  be  maintained  by  adjusting 
the  position  of  C  until  it  does  not 
distort  this  curve. 

The  clothes  hooks  may  be  purchased 


MISSION  STYLE  HALL  SEAT 

PROJECT  No.  6  is  a  mission  style 
settee  designed  for  the  front  hall  or 
porch.  The  rails  may  be  mortised  or 
dowelled  with  ^j-inch  dowel  pins  to 
the  posts.  If  mortised  add  2  inches 
to  the  lengths  of  D,  E,  F,  G,  H  and  J. 
If  mortises  are  used  allow  inch  to 
inch  for  each  shoulder  in  the  width 
and  %  inch  on  each  side  for  the  thick- 
ness, thus  a  tenon  for  a  Y$  x  3-inch 
rail  would  be  ^  x  2J4  inches  to  2% 
inches  wide  by  1  inch  long.  If  dowels 
are  used  their  centers  would  be  y2  inch 
— 1*4  inches  and  iy2  inches  from  the 
edge  of  a  3 -inch  rail.  A  2-inch  rail 
would  only  have  two  ^s-inch  dowels 
whose  centers  would  be       inch  from 


used,  stop  chamfers  will  add  to  the  ef- 
fect Stop  chamfers  may  also  be  used 
on  all  comers  and  if  carefully  done  al- 
ways repay  for  the  extra  amount  of 
work.  Learn  to  gauge  these  chamfers 
with  a  pencil  held  in  the  hand  using 
the  nail  of  the  second  finger  as  a  guide. 
Always  slide  the  finger  away  from  the 
body,  this  will  avoid  running  slivers 
into  the  finger  tips.  The  secret  of  stop 
chamfering  is  to  have  them  uniform, 
small  rather  than  large  (approx.  45 
degrees),  and  allow  sufficient  margin 
at  the  ends,  remembering  you  can  al- 
ways take  more  off,  if  desired,  but  all 
your  regrets  will  never  add  to  that 
which  is  taken  off  if  too  much  wood  is 
removed. 
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in  great  variety.  Brass  hooks  with 
porcelain  tips  may  be  purchased  at  15 
cents  each.  They  are  decorated  with 
considerable  engraving  and  contrast 
very  strikingly  with  a  dark-stained 
wood.  The  hooks  may  be  made  of 
ash,  oak,  maple  or  even  white  wood  if 
the  grain  is  parallel  to  the  pins;  that 
is,  the  straight  cut  would  be  60  degrees 
to  the  fibers.  They  are  fastened  by 
two  21/fe-inch  No.  10  blued,  round- 
head wood  screws,  as  indicated  at  B. 
Stain  and  varnish  as  per  directions  for 
projects  in  the  May  and  June  issues 
of  Everyday  Engineering  Magazine. 


each  edge  in  width.  In  the  rails 
marked  G  four  dowels  in  each  end 
would  suffice  for  two  tenons  2  inches 
wide,  1  inch  from  the  edge  would  be 
sufficient.  The  rails  marked  D  and  E 
may  be  omitted  if  desired,  the  rails  G 
and  J  would  suffice. 

The  slats  K  or  L  are  housed  into 
the  rails  inch  deep  at  each  end  their 
full  thickness.  The  slats  K  may  be 
made  in  two  pieces,  which  will  avoid 
the  necessity  of  fret  sawing,  the  design 
may  be  varied  to  suit  one's  fancy.  A 
method  described  in  the  previous  issue 
of  a  series  of  holes  and  saw  cuts  may  be 
used.    If  the  slats  outlined  at  L  are 


The  posts  A  are  laid  out  to  the  fig- 
ures as  shown  in  the  front  view.  The 
mortises  are  cut  to  dimensions  given  in 
the  paragraph  on  tenons.  The  mortises 
when  made  by  hand  are  always  cut 
first,  the  tenons  always  pared  to  fit  the 
mortises.  All  parts  should  be  as- 
sembled and  fitted  together  temporarily 
to  be  sure  that  everything  is  correct  be- 
fore glueing. 

Assemble  and  glue  the  K  or  L  slats 
to  the  back  rails  F  and  B  B,  then  add 
the  rear  posts  to  these  rails,  inserting 
G  and  D.  Be  sure  to  square  the  posts 
with  the  rails.  Let  this  remain  in  the 
clamps  until  the  glue  sets  from  three 
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to  twelve  hours  according  to  the  glue 
used  and  the  weather  conditions.  Now 
proceed  with  the  front,  glue  G  and  D 
rails  to  the  front  posts.  After  the 
glue  is  set  the  front  section  is  glued 
to  the  rear  section. 

The  bottom  is  then  fitted  in  and  8 
cleat.blocks  are  glued  in  the  corners  as 
indicated  at  M.  The  blocks  may  also 
be  fastened  in  with  flat  head  wood 
screws,  especially  if  the  furniture  is  to 
be  used  in  damp  climates.  The  seat 
is  then  hinged  with  three  iy2"  x  1*6" 
brass  butts  as  indicated  in  the  perspec- 
tive. A  leather  seat  may  be  added  to 
this  following  the  suggestions  for  the 
mission  chair  in  the  June  edition.  Sofa 
pillows  could  be  substituted  for  the 
leather  seat  and  would  add  a  cosy  and 
artistic  touch.  This  seat  is  hinged  to 
permit  the  interior  to  be  used  as  a 
receptacle  for  rubbers,  etc.  It  should 
be  stained  and  varnished  or  painted  to 
correspond  with  the  general  color 
scheme  of  its  surroundings. 


PHOTOGRAPH  PROJECTOR 
MADE  FROM  A  CAMERA 
By  L.  B.  Robbins 

THOSE  who  take  Kodak  pictures 
must  have  a  camera  to  do  it  with 
and  that  same  camera,  if  of  the 
focusing  type,  can  be  used  to  project 
the  prints  to  greatly  enlarged  propor- 
tions upon  a  white  screen,  exactly  as  a 
magic  lantern  operates.  The  construc- 
tion of  such  a  projector  is  simple  and 
inexpensive  and  will  afford  hours  of 
amusement  for  the  builder  and  friends 
after  vacation  is  over  and  the  negatives 
all  printed.  Mounted  or  unmounted 
prints  caji  be  used  as  well  as  postcards 
or  magazine  clippings  and  small  ob- 
jects. 

No  definite  dimensions  are  given  be- 
cause of  the  many  sizes  of  cameras 
that  are  used.  But  by  referring  to  the 
sketches,  some  idea  of  the  proportions 
of  the  projector  can  be  gained  and  one 
built  accordingly  to  fit  your  own  cam- 
era. Allowance  is  made  in  this  de- 
vice for  altering  the  distances  between 
picture  and  light  and  light  and  lens 
so  that  focusing  can  be  regulated  to 
suit  the  various  sized  pictures  used. 
The  box  must  be  considerably  larger 
than  the  camera  and  all  joints  well 
closed  to  prevent  escape  of  light  and  the 
entire  inside  painted  a  dull  black.  This 
can  be  accomplished  by  mixing  lamp- 
black, turpentine  and  dryer  to  a  thin 
consistency. 

.We  will  suppose  that  the  box  has 
been  chosen  or  built  and  you  are  ready 
to  fit  it  up  to  accommodate  the  camera. 
It  is  arranged  so  the  top  will  be  wider 
than  the  height  as  the  majority  of  views 
are  taken  the  horizontal  way  of  the 
film. 

First,  cut  a  hole  in  the  front  of  the 
box  somewhat  larger  than  the  camera 


lens  through  which  the  image  can  be 
projected.  Cut  it  circular  and  in  the 
center  of  the  end.  Now  measure  the 
length  of  the  camera  from  the  end  of  the 
drop  to  the  back  and  mark  a  distance 
about  1  in.  longer  than  that  from  the 
lens  hole  in  the  box.  This*  is  the  lo- 
cation of  the  first  of  a  series  of  wooden 
uprights  nailed  to  each  side  of  the 
box,  inside,  and  exactly  opposite  each 
other  so  to  form  runs  1  in.  wide.  Three 
or  four  cleats  each  side  will  give  suf- 
ficient number  of  runs  for  focusing  the 
camera  from  the  light.  Be  sure  the 
cleats  are  nailed  in  perpendicular  and 
in  true  relation  with  each  other  so  tha . 
the  runs  are  even  and  will  hold  th 
camera  partition  vertical  and  at  right 
angles  to  the  sides  of  the  box.  Make 
them  of  J/2  in.  thick  wood  1  in.  wide. 

The  camera  partition  is  made  of  a 
single  piece  of  soft  wood  just  a  trifle 
thinner  than  the  distance  between  the 
cleats  just  mentioned  and  the  same  out- 
side dimensions  as  the  inside  of  the 
box.  This  must  be  made  so  it  will  fit 
closely  in  the  runs  and  keep  any  light 
from  being  admitted  to  the  front  sec- 
tion of  the  box.  Remove  the  back  of 
the  camera  and  measure  the  opening 
over  which  the  film  passes  and  cut  an 
opening  the  same  size  in  the  center 
of  the  camera  partition.  Then  nail  a 
strip  of  wood  the  thickness  of  the  cam- 
era body  beneath  the  opening  to  set 
the  camera  on  and  one  upright  each 
side  of  the  opening  which  will  just  ac- 
commodate the  camera  between  them 
horizontally.  To  each  of  the  uprights 
fasten  two  spring  buttons  of  brass. 
These  will  serve  to  hold  the  camera  in 
position  close  to  the  partition  and  can 
be  released  at  will.  A  gasket  of  felt 
between  the  back  of  the  camera  and 
the  edge  of  the  opening  will  help  to 
exclude  light  at  this  joint. 

Next  comes  the  lamp  base,  made  to 
slide  between"  the  last  upright  cleat  and 
the  back  of  the  box.  This  is  made  of 
a  single  piece  of  board  somewhat  nar- 
rower than  the  aforementioned  space 
and  nearly  as  long  as  the  inside  width 
of  the  box.  A  horizontal  cleat  nailed 
to  each  side  of  the  box  will  act  as  a 
guide  to  hold  the  base  in  position. 
Place  a  light  spiral  spring  near  each 
end  of  the  base,  between  it  and  the  end 
of  box  and  a  large  screw-eye  down 
through  the  center  of  the  base  which 
will  engage  with  the  bottom  of  the  box 
when  screwed  down  far  enough.  The 
springs  will  always  tend  to  keep  the 
base  against  the  upright  cleats  but  it 
can  be  pressed  back  if  desired  and 
held  in  position  by  means  of  the  screw- 
eye  sticking  into  the  bottom  of  box. 

Mount  a  60-watt  electric  bulb  near 
each  end  of  the  base  around  which  are 
placed  curved  tin  reflectors  as  shown. 
Care  must  be  taken  to  arrange  the  re- 
flectors so  that  no  light  is  allowed  to 
shine  directly  from  the  bulbs  into  the 
opening  in  the  camera  partition.  Care 
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should  be  taken  to  direct  all  rays  pos- 
sible to  the  back  of  the  box,  which  can 
only  be  done  by  experiment  When 
the  proper  position  of  the  reflectors  is 
reached,  fasten  them  to  the  base  with 
tacks  through  several  little  lugs  cut 
in  the  bottom  edge.  Wire  the  bulbs  in 
parallel  and  connect  to  a  regulation 
lamp  cord  which  passes  out  through  a 
small  hole  in  the  back  of  the  box. 

Now  cut  a  rectangular  hole  in  the 
back  of  the  box  slightly  larger  than  the 
camera  partition  opening  and  place 
small  overlapping  battens  completely 
around  it  on  the  inside.  Fit  in  a  snug 
fitting  door  hinged  along  the  bottom. 
Small  runs  of  tin,  to  accommodate  the 
prints  and  pictures  are  tacked  vertic- 
ally to  the  inside  of  this  door  as  shown 
in  detail.  Place  a  knob  outside  the 
door  for  opening  and  closing.  Be  sure 
and  make  a  snug  fit  to  exclude  all  light 

To  allow  the  operator  to  make  ad- 
justments, arrange  the  entire  top  of 
the  box  to  swing  up.  This  can  be  done 
by  hinging  it  at  the  front  edge  and 
hooking  it  at  the  rear  when  down  in 
position.  Then  by  swinging  it  up,  the 
camera  partition  can  be  changed  into 
different  runs  as  needed  and  die  posi- 
tion of  the  lights  altered.  The  perspec- 
tive sketch  shows  how  the  projector 
looks  when  assembled.  As  before 
stated,  it  is  normally  arranged  to  pro- 
ject pictures  with  the  long  way  hori- 
zontal. To  project  one  taken  vertically, 
simply  place  it  in  position  and  tip  the 
projector  over  on  its  side. 

The  distance  for  prints  from  the 
holder  to  the  opening  in  camera  parti- 
tion is  from  3  to  5  ins.,  depending  on 
their  size.  This  can  be  altered  by  mov- 
ing the  partition  back  or  forward  in  the 
runs  and  the  distance  of  the  lights  can 
be  changed  at  die  same  time.  Then  the 
focusing  of  the  image  upon  the  screen 
is  done  with  the  rack  and  pinion  regu- 
lating the  lens  of  camera-.  Once  set 
for  one  size  of  print  it  will  not  have  to 
be  changed.  To  operate,  first  set  the 
print  in  the  slides,  shut  the  door  and 
turn  on  lights.  Then  focus  as  directed. 
If  the  lights  shine  directly  upon  print 
it  will  be  seen  in  all  detail  upon  the 
screen  greatly  enlarged.  When  door  is 
opened  to  change  prints  much  of  the 
heat  generated  by  the  lights  will  es- 
cape. Set  prints  in  holder  upside  down. 

TREATING  CONCRETE 

EXPERIMENTS  continue  with 
various  methods  for  treating  the 
surfaces  of  concrete  floors,  principally 
with  a  view  to  preventing  excessive 
dusting.  Chemical  hardeners  appear  to 
be  the  most  efficient  Such  compounds 
as  magnesium  fluosilicate,  sodium  sili- 
cate, and  zinc  sulfate,  give  fairly  satis- 
factory results.  Aluminum  sulfate 
treatment  has  given  a  floor  which,  after 
nine  months,  still  remains  in  satisfac- 
tory condition. 
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PHOTOGRAPH  PROJECTOR  MADE  FROM  CAMERA 
L.B.Robbins 


Hook- 


Opening  for 
/Projected  Image 


Camera 
\Xamera  Holder  Upright 


SwingBock. 
Door  "' 

Slide  for  Pri/rfc 
Hinge- - 

Batten 
Cleat  and  Run'  / 

1  Spring     \^  \  \  'Camera  Shelf 

Sliding\  \    v-  -  _  fa/77era  />arr/  //0/7 
Lamp  Base  \ 

-Run 
Side  Section 


Spring., 
Screw  Eye  ^ 


Sninq 
Back- 
Door 


Slides  for' 
Spring 

Batten' 

Sliding- lamp' 
Base 


/.__„  (Reflector 


Camera  Partition 


'Cleats''  ^Camera  Holder  Upright 
Top  Sec+ion 


Side  of 
Box  " 


(Cleat 


Stop) 


Tin  Slides 
"For  Prints 


Detail  of  Swing  Back  Door 

^Spring  Button. 


5  << 


Shelf  Upright 
Detail  of  Camera  Partition 


Detail  of  Spring  Button 


Spring--' 


Screw  Eye 


'•.Bottom 
of  Box 


Detail  of  Sliding  Base 


General  Perspective 


Digitized  by 


Google 


342 


Everyday  Engineering  Magazine  for  July 


^rnimiifliiiiiitiiiwiii 


IIIIIIUKII 


EVERYMT  SCIENCE  NOTES 

BY    PROF.    T.  O'CONNOR  SLOAN E 

^ptcntn  mill  BimifmiJifHiriiiiTintfiriii  fifirmnriiuirHtiiitiiiitn  rit  tTniniiJ>mnniiTiiuriirirMiiniirtnnft»Himiiii  iiirmiJinifiniiiiiiiirnifirtKmnimiiiimninuiitmiiinnrnmnniiitmtiiiiiaHiniiiuniiiininiininnit;^^ 


ROTATING  ELECTRIC  FURNACE 

THE  electric  furnace,  which  is  shown  in 
the  cut,  is  of  the  tipping  class;  the  pivot 
on  which  it  turns  in  the  tipping  process  is 
seen  at  the  front  corner  of  the  base-plate. 
At  the  rear  of  the  furnace  is  the  tipping 
mechanism  of  standard  type.  At  the  rear 
end,  M,  the  body  is  carried  by  a  pivot  in 
the  axial  line.  In  front  the  neck  of  the 
fu-nace  rests  on  a  saddle  with  rollers,  K. 
The  outlet,  D,  is  provided  with  a  cover,  F, 
to  prevent  loss  of  charge  in  the  rotating  of 
th;  fumacr.    From  time  to  time,  as  may 


Germany,  during  the  war,  had  extensive 
experience  in  substitutions.  They  formerly 
used  one-quarter  of  the  world's  copper  and  a 
large  proportion  of  the  aluminum.  As  far  as 
possible  copper  was  replaced  by  steel.  Alumi- 
num was  replaced  by  zinc  and  it  is  said  that 
motors  even  were  wound  with  it.  Iron  was 
galvanized  by  exposure  to  vaporized  zinc. 
This  produces  no  perceptible  increase  in  thick- 
ness so  that  it  can  be  used  for  screws  without 
danger  of  filling  the  thread.  Cadmium  was 
a  substitute  for  tin  in  solder.  Ferrosilicon 
was  used  for  heavy  resistance  work,  espe- 
cially in  electric  cookers  and  to  replace  nickel. 


Rotating  electric  furnace 


appear  desirable,  the  furnace  is  rotated  about 
its  axis.  This  rotation  is  effected  by  the 
helical  gear,  M,  and  N,  the  front  support, 
which  is  the  saddle  already  mentioned  on  the 
top  of  the  standard,  G,  holding  the  neck 
of  the  furnace  in  position  during  the  turn- 
ing. The  effect  of  the  turning  is  to  protect 
the  lining  to  some  extent  by  preventing  in- 
jurious localization  of  heat.  Economy  is  also 
supposed  to  be  produced  by  the  absorption 
of  the  heat  of  the  lining  by  the  charge  as  it 
comes  in  contact  with  the  hot  lining  in  all 
parts  of  the  interior.  . 


In  electric  apparatus  cotton  was  replaced  by 
paper,  and  artificial  cellulose  silk  for  the  nat- 
ural product.  Enamel  was  used  as  an  insu- 
lator. Bakelized  paper  was  used  for  mica. 
Resinous  gums  were  found  in  the  great  for- 
ests on  the  Baltic  and  elsewhere.  To  econo- 
mize in  the  use  of  India  rubber  impregnated 
paper  was  employed  and  mixtures  of  min- 
eral substances  with  sulphur  and  other  sub- 
stances took  the  place  of  hard  rubber.  The 
above,  of  course,  is  only  a  very  small  pro- 
portion of  the  substitutions. 


Volcanoes  in  the  island  of  Java  have  a  very 
destructive  form  of  eruption  called  "lahars." 
In  periods  of  inaction  the  crater  fills  with  wa- 
ter, forming  a  lake;  when  the  volcano  starts 
into  activity,  the  first  effect  is  to  heat  the 
water  to  the  boiling  point;  the  hot  water  then 
overflows  the  crater  wall,  making  crevices  in 
its  sides,  and,  carrying  mud  and  rocks  with 
it,  destroys  life  and  everything  it  encounters. 
In  one  instance  the  crater  was  a  lake  contain- 
ing some  fifty  millions  of  cubic  yards  of  wa- 
ter. The  eruption  came,  the  hot  water  cut 
an  outlet  for  itself  in  the  side  of  the  crater, 
poured  down  the  mountain  and  killed  fifty 
thousand  people,  devastating  a  region  fifteen 
by  twenty  miles  in  area. 


Chloropicrine,  one  of  the  poisonous  gases 
used  in  the  war,  is  cited  as  a  good  insecticide 
and  rat  killer.  It  is  especially  recommended 
for  use  on  ships,  on  which  the  rats  are  apt 
to  be  most  troublesome  and  difficult  to  get 
rid  of. 


The  atmosphere  has  been  found  to  follow 
one  law  near  the  surface  of  the  earth  and  an- 
other at  high  elevation.  On  the  surface  of 
the  earth  the  highest  temperature  is  found  at 
the  equator  and  the  coldest  or  lowest  tem- 
perature at  the  equator.  But  at  high  alti- 
tudes the  low  temperatures  are  over  the  equa- 
tor and  the  highest  temperatures  are  over  the 
polar  reeionR. 


The  tarry  residue  from  the  distillation  of 
petroleum  as  a  fuel  possesses  a  higher  calo- 
rific value  than  that  of  coal ;  one  part  of  the 
residue  is  equal  to  nearly  twice  its  weight  of 
the  solid  fuel.  It  presents  difficulties  in  util- 
ization as  a  fuel  as  it  is  liable  to  burn  out  the 
fire  box  of  a  boiler ;  this  trouble  is  overcome 
to  some  extent  by  the  use  of  brick  lining. 
The  fire  brick  get  hot  and  this  in  itself  is  a 
good  feature,  as  tending  to  maintain  the  com- 
bustion, while  also  protecting  the  shell  of  the 
furnace.  Enough  air  must  be  supplied  to  pre- 
vent the  formation  of  smoke  and  also  to  pre- 
vent the  deposition  of  coke  upon  the  nozzle 
of  the  burner.  There  is  also  some  liability 
to  corrosive  action  on  the  tubes  and  flues  of 
a  boiler  in  which  it  is  used. 


Italy  and  France  are  both  much  exercised 
over  the  fuel  situation;  Italy  is  electrifying 
her  railroads  and  after  eight  years'  work  on 
the  problem  will  effect  a  saving  of  one  and  a 
half  millions  of  tons  per  annum.  The  power 
stations  are  to  be  placed  along  the  slopes  of 
the  Appennines  and  will  utilize  turf  and  lig- 
nite, for  Italy  has  no  coal  mines.  In  France 
the  utilization  of  what  they  call  white,  green 
and  blue  coal  is  actively  debated.  White  coal 
is  the  water  power  derived  from  glaciers  and 
snow-clad  mountains,  as  the  water  streams 
down  the  mountain  sides,  the  name  suggest- 
ing its  origin.  Green  coal  is  the  power  from 
rivers;  extensive  installations  on  the  rivers  of 
France  are  already  planned  for  early  attack 
by  the  engineers.  Blue  coal  describes  the  util- 
ization of  tidal  power.  The  rise  of  the  tide 
in  France  is  so  great  that  it  is  particularly 
available,  and  the  utilization  of  its  rise  by  ad- 
vanced constructions  in  the  way  of  tidal  mills 
will  do  much  to  help  along  the  cause. 


The  best  course  for  aircraft  to  take  in 
strong  wind  to  reach  a  given  place  in  a  short- 
est time  has  been  investigated  by  a  German 
scientist,  who  finds  that  the  curved  course  is 
generally  the  best. 


In  the  winter  of  1915-1916  over  100  inches 
of  snow  fell  in  the  inland  regions  of  New 
England  and  only  a  little  less  on  the  coast. 
The  conclusion  has  been  reached  that  the  old- 
time  New  England  winters  of  exceptional  se- 
verity were  no  more  numerous  than  at  pres- 
ent, while  it  is  believed,  however,  that  the 
famous  winters  of  1716-1717,  1786-1787  were 
worse*  than  any  of  recent  times. 


The  sensibility  of  the  human  eye  to  the 
most  favorable  conditions  has  been  tried,  and 
it  is  found  that  the  light  of  a  candle  at  27 
kilometers  distance  is  the  extreme  limit  of  the 
optic  range.  The  calculation  is  made  that  the 
human  eye  is  effected  by  1.2S  X  10*  erg  per 
second,  which  is  one  and  one-quarter  bil- 
lionths  of  the  energy  unit. 


The  very  ingenious  suggestion  for  a  scale 
of  purity  of  chemicals  and  other  materials  has 
been  proposed  in  Germany.  One  part  of  im- 
purity in  ten  is  to  be  called  the  first  grade, 
one  particle  in  a  hundred  is  the  second  grade, 
one  particle  in  1,000  is  the  third  grade,  and 
so  on,  as  far  as  desired.  It  will  be  seen  that 
each  grade  gives  the  numerical  value  of  the 
exponent  of  the  power  of  ten  expressing  the 
impurity.  The  first  grade  is  10* ,  the  second 
grade  will  be  10*,  the  third  grade  10*,  and  the 
author  feels  that,  when  10r  or  the  one-mil- 
lionth of  impurity,  constituting  the  sixth 
grade  is  reached,  it  is  safe  to  stop. 
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VISCOSITY  METER 

THIS  instrument,  for  which  very  accurate 
results  are  claimed,  is  simplicity  itself.  A 
cup  with  a  handle  and  a  ball  fitting  the  same 
are  the  essential  elements.  Three  symmetri- 
cally placed  projections,  about  one-thousandth 
of  an  inch  high,  prevent  absolute  contact  of 
ball  and  cup.  To  use  it  the  cup  has  some  of 
the  oil  to  be  tested  placed  in  it  and  the  ball 
is  placed  in  the  cup.  There  must  be  enough 
oil  to  fill  the  channel  surrounding  the  edge 
of  the  cup  after  the  ball  is  in  place.  After 
five  or  ten  seconds'  application  of  firm  pres- 
sure by  the  hand  of  the  operator,  the  cup 
with  the  ball  in  it  is  inverted,  and  the  time 
required  for  the  ball  to  fall  out  is  taken.  The 
time  required  b  directly  proportional  to  the 
viscosity  of  the  oil.  The  action  of  the  in- 


Viscosity  meter 


strument  depends  on  the  rate  at  which  the 
oil  film  thickens,  and  the  excess  of  oil  in  the 
channel  ensures  accurate  action  of  this  factor. 
Another  way  of  using  the  instrument  is  to 
totally  immerse  the  bail  in  a  vessel  of  oil  and 
to  lower  the  cup  over  it,  taking  care  to  trap 
no  air.  After  the  same  pressing  for  five  or 
ten  seconds,  the  time  required  for  the  ball  to 
drop,  when  the  cup  is  raised,  is  taken  and 
gives  the  relative  viscosity.  For  oils  of  low 
viscosity  the  balance  arrangement  shown  in 
the  cup  is  used.  As  just  described  the  entire 
weight  of  the  ball  is  the  detaching  force,  but 
with  the  balance  this  force  can  be  adjusted 
by  weights  in  the  pan,  so  that  any  desired 
fraction  of  the  weight  may  come  into  action. 
One-tenth  or  one-twentieth  or  other  fraction 
of  the  weight  of  the  ball  may  be  brought 
into  action  to  detach  it  and  break  up  the 
film.  The  viscosity  figure  is  the  quotient  of 
the  time  in  seconds  divided  by  the  constant 
of  the  instrument  The  handle  is  insulated 
so  that  the  heat  of  the  hand  wfll  not  affect 
the  results. 


To  protect  against  mosquitos  a  French  au- 
thority recommends  cattle,  who  wfll  monop- 
olize the  bites.  Our  readers  will  remember 
that  footprints  of  cattle  in  wet  ground,  form- 
ing receptacles  for  water,  have  been  recog- 
nized as  an  element  in  breeding  mosquitos. 
The  protection  of  fish  who  will  eat  larvae  is 
recommended,  and  it  is  claimed  that  duck 
weed,  a  familiar  water  plant,  wiH  kill  the 
larvae  of  the  anopheles  mosquito. 


Currents  of  electricity  passed  through  the 
earth  from  a  generator  or  battery  have  been 
used  with  considerable  success  in  investigating 
the  geology  of  the  ground.  A  fault  has  been 
this  detected  in  strata  and  stratifications  have 
been  followed  out  quite  in  detail  and  with 
considerable  accuracy. 


In  England  the  methods  of  fixing  the  tax- 
ation of  motor-cars  has  had  a  definite  effect 
on  the  size  and  type  of  their  engines,  the 
object  being  to  get  power  without  incurring 
a  heavy  tax  as  a  penalty.  It  is  considered 
that  a  moderate  speed  engine  is  the  lightest 
on  account  of  its  low  inertia,  the  latter  vary- 
ing with  the  square  of  the  speed.  Taxing 
on  a  basis  of  the  piston  area  has  led  to  the 
adoption  of  small  bore,  long  stroke  engine 
cylinders,  resulting  in  a  heavy  engine.  The 
cars  themselves  are  heavy  and  hard  on  the 
roads.  In  former  times  the  ship  duties  used 
to  have  the  effect  of  causing  the  shape  of 
ships  to  be  governed  by  considerations  of 
avoiding  the  full  extent  of  the  tax,  and  it  is 
said,  that  very  bad  models  resulted  from 
these  efforts. 


Ambidexterity  is  discussed  in  one  of  our 
contemporaries.  Some  years  ago  the  novelist, 
Charles  Reade,  came  out  strongly  in  behalf 
of  teaching  children  to  use  both  hands  indif- 
ferently. Our  contemporary  takes  the  ground 
that  it  is  not  advisable  to  take  any  special 
pains  to  teach  it,  as  most  ambidextrous  work 
is  not  symmetrical,  one  hand  having  to  do 
quite  a  different  operation  from  the  other. 
Rowing  a  boat  is  one  exception  where  ambi- 
dexterity applies. 


In  the  latest  battle  cruisers  building  in 
England  it  is  hoped  to  get  the  weight  of  en- 
gine, boilers  and  water  contents  of  the  same 
down  to  74  pounds  per  shaft  horse-power.  In 
destroyers,  where  every  effort  is  made  to  re- 
duce the  weight,  this  figure  has  been  reduced 
in  some  instances  to  32  pounds.  It  is  the 
use  of  the  high  speed  engine  and  of  the  tur- 
bine, which,  of  course,  fa  also  a  high-speed 
motor,  that  the  weight  has  been  so  reduced. 


Some  of  our  photographic  readers  will  be 
interested  in  trying  the  following  printing 
process.  A  non-pigmented  gelatine  coated 
paper,  such  as  a  carbon  double  transfer  proc- 
ess paper,  is  used.  It  is  sensitized  by  a  solu- 
tion of  one  part  of  potassium  bichromate  in 
a  hundred  parts  of  water  with  a  little  over 
one-half  part  of  copper  sulphate  (900  c.c.  wa- 
ter; potassium  bichromate  9  grams;  copper 
sulphate  5  grams).  The  solution  is  applied 
with  a  sponge  or  brush.  It  is  quite  non-sen- 
sitive while  wet.  It  is  dried  in  the  dark  room 
and  is  printed  until  the  half  lights  show.  As 
long  as  it  is  dry,  exposure  to  light  must  be 
carefully  avoided.  It  is  washed  copiously 
until  all  the  yellow  disappears.  By  using  a 
1%  solution  of  pyrogallol  with  S  drops  of 
acetic  acid  to  the  ounce,  a  sepia  colored  de- 
velopment can  be  obtained.  Equal  parts  of 
pyragallol  and  of  pyrocate chine  in  200  parts 
of  water  with  2  parts  of  tartaric  acid  and 
about  %  of  the  volume  of  a  10%  solution  of 
alum  gives  another  color  similar  to  that  of 
everyday  photographs.  To  get  a  purple  tint 
a  1%  solution  of  metaquinone  or  metol  with 
half  the  quantity  of  gallic  acid  may  be  used. 


An  English  concern  is  introducing  rules 
graduated  in  what  they  call  octaval  notation 
for  the  fractions  of  an  inch.  An  inverted  de- 
gree mark  separates  the  octaval  notation  on 
its -right  from  the  regular  notation  in  inches 
on  its  left  The  left  hand  or  first  figure  of 
octaval  notation  indicates  eighths,  the  next 
figure  indicates  64ths,  the  next  figure  indi- 
cates S12ths  and  so  on  each  figure  indicating 
the  next  highest  power  of  eighths  as  a  depo- 
nent of  a  fraction.  Thus,  0°234  would  indi- 
cate 2/8  +  3/64  +  4/S12  of  an  inch. 


In  Australia  there  is  great  trouble  due  to 
lack  of  standardization  in  the  engineering 
world.  There  are  eight  different  specifications 
for  cement  used  by  the  railroad  and  publia 
works.  There  are  twenty  different  voltages  at 
which  electric  power  and  light  are  supplied. 
It  is  considered  that  the  starting  of  industrial 
manufacturing  concerns  in  Australia  is  im- 
peded by  this  course. 


Digitized 


GEAR  WHEEL  WITH  REPLACEABLE 
RIM 

THE  cut  shows  very  clearly  the  construc- 
tion of  this  gear  wheel  whose  rim  on 
which  the  teeth  are  carried  is  made  in  two 
parts,  each  with  a  dovetailed  rib  around  its 
inner  periphery.  This  rib  or  projection  slips 
into  a  corresponding  groove  on  the  periphery 
of  the  central  portion  of  the  wheel.  The  wheel 


Gear  wheel  with  replaceable  rim 

is  also  made  in  two  halves.  Thus  the  toothed 
sectors  can  be  slid  on  and  off,  and  are  se- 
cured by  transverse  screws.  This  construc- 
tion makes  the  replacing  of  broken  teeth  a 
simple  matter.  The  broken  or  imperfect  seg- 
ment is  taken  off  and  a  new  one  put  on, 
without  the  necessity  of  making  a  new  wheel 
or  of  sending  the  entire  wheel  off  to  the  shop 
for  repairs. 


The  rebuilding  of  the  cities  of  France  in 
the  devastated  region  is  receiving  a  great  deal 
of  attention  and  has  created  a  new  term  for 
the  study  of  methods  of  reconstruction  of 
cities,  "urbanfam."  The  determination  is  not 
to  neglect  considerations  of  aestheticism,  and 
the  right  angles  of  the  streets  of  Philadelphia 
have  been  cited  in  France,  as  something  to 
be  avoided. 

Bricks  made  from  a  mixture  of  finely 
ground  and  incinerated  clay  have  been  tried 
in  France.  The  clay  is  treated  to  a  heat  of 
925  to  1,200  deg.  C,  in  a  routing  furnace.  The 
clay  is  wet  down  to  slake  any  lime,  which 
may  be  present,  is  dried  and  mixed  with  the 
cement.  The  mixture  is  wet  down  again, 
and  made  into  bricks  in  a  press,  which  are 
allowed  to  dry  slowly. 


In  Alsace  petroleum  is  produced  to  a  not 
inconsiderable  extent.  As  far  as  the  explora- 
tions have  gone  it  is  concluded  that  fifty 
thousand  tons  a  year  can  be  produced  for  the 
next  fifty  years.  Since  1813  some  2,500  wells 
have  been  sunk.  It  comes  from  depths  of 
100  to  700  yards.  It  is  often  impounded  in 
subterranean  galleries,  and  is  pumped  there- 
from. It  leaves  the  oil-bearing  sands  with 
some  difficulty. 


A  famous  meteorological  station  in  British 
India  records  one  of  the  heaviest  annual  rain- 
falls in  the  world— 10.81  meters,  about  33  feet 
per  annum.  But  this  is  exceeded  in  the  Sand- 
wich Islands;  there  in  one  year  a  precipita- 
tion of  14.27  meters  was  recorded,  only  a 
little  less  than  fifty  feet.  The  greatest  rainfall 
in  one  day  was  81  centimeters,  about  32 
inches.  A  curious  thing  in  the  same  place  is 
that  only  ten  miles  may  separate  places  of 
abnormally  heavy  and  of  so  little  precipita- 
tion. Thus  one  station  reports  an  annual  fall 
of  over  thirty  feet  of  rain;  ten  miles  distant 
another  station  reports  about  four  and  a  half 
feet  precipitation.  In  another  instance  sta- 
tions four  miles  apart  report  annual  falls  of 
about  thirty  feet  at  one  and  less  than  five 
feet  at  the  other. 


The  British  Navy  is  the  largest  single  user 
in  the  world  of  non-ferrous  metals.  They 
have  been  having  endless  trouble  with  corro- 
sion of  the  condenser  tubes.  Of  course  in 
this  case  almost  inevitably  brass  or  copper 
comes  in  contact  with  iron  or  steel  so  as  to 
establish  a  galvanic  couple  with  the  liability 
of  rapid  corrosion  of  the  iron.' 
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TELEPHONE  AND 
TELEGRAPH  APPARATUS 


Two-Step  Audio  Frequency  Amplifier 

An  amplifier,  designed  for  maximum  simplicity  and  minimum  expense, 

for  experimental  work 
By  M.  B.  Sleeper 


THE  amplifier,  to  many  experi- 
menters, represents  a  more  diffi- 
cult problem  than  it  really  is, 
though  there  are  important  points 
which  must  not  be  overlooked.  The 
two-step  type,  described  in  this  article, 
was  built  in  Everyday's  laboratory  so 
that  experimenters  might  see  what  can 
be  done  in  the  way  of  an  efficient  in- 
strument, designed  to  fit  the  financial 
resources  and  the  shop  equipment  of 
the  average  radio  man. 

Given  the  elements  of  an  amplifier, 
the  tubes  and  sockets,  transformers, 


forth  over  the  set  there  is  sure  to  be 
trouble  from  howling  because  of  the 
feed-back  effects  which  will  occur  be- 
tween the  grid  and  plate  circuits.  On 
some  equipment,  elaborate  precautions 
are  taken  with  grounded  shields  be- 
tween the  steps,  but  no  trouble  was 
experienced  in  this  set. 

The  criticism  may  be  made  that  bias- 
ing resistances,  transformer  condensers, 
and  other  details  have  been  omitted. 
The  answer  is  simply  that  this  set 
worked  as  well  as  a  manufactured  am- 
plifier which  was  equipped  with  those 


that  the  clock-wise  direction  is  used,  in 
standard  practice,  for  increasing  what- 
ever is  controlled.  No  pointers  were 
used  as,  for  this  purpose,  they  are  not 
essential  and  only  add  to  the  work. 

On  the  rear,  as  can  be  seen  from 
Figs.  2  and  3,  are  the  instruments 
which  make  up  the  completed  ampli- 
fier. 

Telephone  Jacks 

Practically  all  amplifiers  are 
equipped  with  telephone  jacks  instead 
of  binding  posts.   They  permit  a  quick 


Fig.  1.  On  the  front  of  the  panel  are  the  rheostat  controls,  jacks  for  detector,  first  step  and  second  step  of  amplifica- 
tion, and  observation  windows  for  the  filaments 


rheostats,  and  jacks,  there  are  almost 
as  many  ways  of  arranging  them  as 
there  are  constructors.  In  the  drafting 
room,  a  designer  must  justify  every 
part  of  his  layout.  If  experimenters 
would  put  themselves  to  this  test,  mak- 
ing themselves  show  a  reason  for  each 
step  they  take  as  they  plan  an  instru- 
ment, they  would  be  surprised  in  the 
improvement  both  in  the  appearance 
and  results  of  their  apparatus.  The 
mere  fact  that  a  thing  "fits"  does  not 
justify  its  place  in  the  design. 

Particularly  in  planning  an  ampli- 
fier, the  circuit  must  be  considered  and 
given  an  equal  weight  with  the  other 
factors.    If  leads  are  run  back  and 


things,  and  cost  more  than  six  times 
as  much  as  it  did  to  make  this  one. 

General  Design 

Fig.  1  shows  the  front  of  the  panel, 
on  which  are  the  rheostats,  jacks,  and 
observation  windows.  The  upper  jack, 
of  the  double  circuit  type,  allows  the 
telephones  to  be  inserted  directly  in 
the  plate  circuit  of  the  detector.  The 
lower  jack,  at  the  left,  is  for  the  first 
step,  and  the  third,  at  the  right,  is  for 
the  second  step.  A  bakelite  panel,  5 
by  10  by  %  in.,  was  used  for  the  panel. 

Arrows  above  the  rheostat  handles 
indicate  the  direction  of  turning  for  in- 
creased resistance.    It  should  be  noted 


change  from  one  step  to  another,  and 
can  be  used  to  change  circuits  which 
would  otherwise  require  elaborate 
switches. 

The  jacks  used  for  this  set  are  of 
the  Federal  type.  The  detector  jack 
is  of  the  double  circuit  construction,  as 
shown  in  Fig.  7.  Both  the  first  and 
second  steps  are  closed  circuit  types,  al- 
though it  is  better  to  use  an  open  cir- 
cuit jack  for  the  second  step.  Then, 
though  the  filament  of  the  second  tube 
is  lighted,  no  plate  current  will  be  con- 
sumed by  that  tube  when  only  the  first 
step  is  being  used. 

Because  a  5^ -in.  panel  was  used,  a 
little  trouble  was  experienced  in  mount- 
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ing  the  jacks.  This  was  overcome  by 
making  the  holes  in  the  panel  only 
large  enough  to  take  the  threaded  por- 
tions of  the  front  nuts,  instead  of  the 
regular  way  with  the  hexagonal  parts 
flush  with  the  panel.  This  can  be  seen 
from  the  side  views,  Fig.  3. 

Rheostats 

Half  a  dozen  different  kinds  of  rheo- 
stats were  tried  and  found  unsatisfac- 
tory before  the  type  finally  adopted  was 
worked  out.  Rheostats  are  expensive 
and  most  of  them  take  up  considerable 
space  on  the  panel.  This  design,  shown 
in  Figs.  3  and  5,  is  very  simple  and 
fitted  in  nicely  with  the  other  instru- 
ments. 

First,  two  pieces  of  J^-in.  bakelite 
were  cut  to  a  size  of  1^  by  1  in.  Then 
the  head  of  an  8-32  iron  screw  was 
cut  off,  leaving  the  threaded  part  1  in. 
long.  Next,  the  bakelite  was  put  in 
a  rise,  and  the  screw  hammered  down 
on  the  four  corners  of  the  piece.  This 
made  a  series  of  regular  depressions  in 
the  bakelite,  in  which  No.  24  Advance 
wire  was  wound. 

The  mounting  posts  were  cut  from 
3/16-in.  square  brass  rod,  threaded 
with  6-32  tap  for  the  screws  through 
the  panel,  and  drilled  for  the  screws 
which  hold  the  resistance  units  to  the 
posts. 


the  rheostats.  Looking  at  them  from 
the  front,  the  resistance  windings  are 
open  at  the  right,  and  connected  to  the 
filament  circuits  at  the  left. 

Audio  Frequency  Transformers 

Federal  transformers  were  selected  for 

this  set,  because  of  their  small  size  and 


Tube  Socket  Mounting 
In  Fig.  3,  the  audion  sockets  can  be 
seen,  and  Figs.  5  and  6  show  the 
mounting  paneL  The  sockets  them- 
selves were  made  of  1  5/16-in.  lengths 
of  brass  tubing  \y%  ins.  inside  diam- 
eter. Short  lengths  of  threaded  rod, 
soldered  to  the  tubes,  were  used  to  hold 


Rear  view,  showing  the  terminals  for  outside  connections,  carried  on  a  separate 
bakelite  panel 


high  efficiency.  Still,  they  were  too 
large  to  mount  directly  on  the  panel 
without  too  much  crowding.  Accord- 
ing1)', eight  pieces,  ft  in.  long,  were 
cut  of  J4-  °y  3/16-in.  brass  tubing. 


them  down  on  the  mounting  panel. 

A  bakelite  panel  >£-in.  thick,  5  ins. 
long  and  2y2  ins.  wide,  was  cut  out 
for  the  socket  mounting.  In  this  piece 
were  drilled  the  holes  for  the  audion 


Fig.  3.  '  The  methods  of  mounting  the  transformers  and  jacks  are  shown  m  these  end  views 


The  centers  of  the  rheostat  handles 
are  just  \%  ins.  below  the  centers  of 
the  supporting  posts.  This  made  it 
possible  to  use  the  upper  transformer 
supports  as  stops  for  the  rheostat  con- 
tact arms.  The  contact  arms  are  just 
short  enough  so  that  they  clear  the 
resistance  element  supporting  posts, 
and  pass  on  to  the  unwound  pcrtions 
of  the  small  bakelite  pieces,  opening 
the  filament  circuits. 

Flexible  leads  from  the  contact  arms 
provide  connections  to  those  sides  of 


These  pieces,  put  on  8-32  machine 
screws,  act  as  spacers  to  hold  the  trans- 
formers back  from  the  panel.  This 
gives  the  necessary  room,  under  the 
transformers,  for  the  shafts  of  the  rheo- 
stat controls. 

Also,  the  binding  posts  of  the  trans- 
formers are  made  even  with  the  termi- 
nals of  the  jacks,  an  advantage  in  wir- 
ing. The  four  posts  hold  the  trans- 
former as  rigidly  as  if  it  were  directly 
on  the  panel. 


contact  pins,  socket  mounting  rods,  and 
contact  spring  screws.  Experimenters 
who  use  manufactured  audion  sockets 
can  readily  change  the  arrangement  of 
the  panel  without  departing  from  the 
general  idea. 

To  hold  the  socket  panel  to  the  main 
panel,  four  brass  angles  were  made 
from  y&-  by  1/16-in.  strip.  Four 
more  were  made  at  the  same  time  to 
hold  the  rear  connection  panel.  When 
holes  must  be  drilled  in  parts  of  this 
sort,  it  is  always  advisable  to  drill  them 
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before  bending,  to  make  the  work 
easier.  These  angles  are  held  by  the 
same  screws  which  hold  the  contact 
springs,  as  illustrated  in  Fig.  6. 

Connections  to  the  contact  springs 
were  soldered  to  the  heads  of  the  screws 
on  the  upper  side  of  the  panel.  This 
made  the  wiring  easier  than  it  would 
have  been  to  connect  at  the  bottom, 
though  it  called  for  clever  manipula- 
tion of  the  soldering  iron. 

Connection  Panel 

Another  j/fr-in.  bakelite  panel,  5  by 
2x/i  ins.,  was  used  for  the  connections. 
As  explained  before,  it  is  held  by  brass 
angles  to  the  socket  mounting  panel. 
Three  sets  of  terminals  are  provided 
for  connections  to  the  input,  or  plate 
circuit  of  the  detector,  and  the  A  and 
B  batteries. 

The  terminal  screws  are  slightly 
staggered  so  that  the  wires  will  not  in- 
terfere with  each  other.  Lacking  an 
engraving  machine,  the  letters  were 


Wiring 

One  of  the  easiest  ways  to  spoil  the 

appearance  of  an  instrument  is  to  wire 


the  wires  cut  and  bent  in  sharp  angles. 
This  process  takes  a  little  extra  time, 

but  it  is  well  spent. 


Fig.  5.   Notice  the  construction  of  the  rheostats  and  the  way  in  which  they  are  supported. 
The  posts  which  hold  the  transformers  also  act  as  stops  for  the  rheostat  contact  arms 


it  in  &  slipshod  manner.  Good  wiring 
adds  greatly  to  the  looks  of  any  ap- 
paratus.   For  this  amplifier,  No.  14 


Fig.  6.   This  view  shows  the  brass  angles  which  carry  the  tube  panel  and  rear  connection 

panel 


simply  scratched  deeply  and  filled  with 
white  lead.  Paraffin  and  zinc  oxide 
are  easier  to  handle,  but  are  apt  to 
melt  out  if  the  bakelite  is  heated  while 
the  connections  are  being  soldered. 


bare  copper  wire  was  used.  The  wire 
was  first  cut  to  12-in.  lengths,  and 
rolled  straight  between  two  boards. 
Then,  as  each  connection  was  made,  the 
distances  were  carefully  measured,  and 


A  word  of  warning : — To  judge  from 
the  work  of  some  experimenters,  the 
prevalent  idea  is  that  a  joint  must  have 
an  ounce  of  solder  to  insure  a  perfect 
connection.  As  a  matter  of  fact,  a  drop 
is  as  good  as  a  pound,  and  looks  far 
better. 

Where  it  was  necessary  to  run  two 
wires  close  together,  Empire  tubing  was 
slipped  over  the  wire.  This  was  not 
done  throughout,  however,  because  it 
was  not  necessary,  and  Empire  tubing 
is  expensive. 

Fig.  7  gives  the  amplifier  circuit. 
While  it  looks  simple,  there  are  numer- 
ous chances  to  make  mistakes.  It  is 
much  easier  to  have  the  wiring  right 
the  first  time  than  to  have  to  hunt 
trouble  and  make  changes. 

Use  of  the  Amplifier 

To  use  this  amplifier  with  an  audion 
detector,  it  is  only  necessary  to  connect 
the  plate  to  the  input  terminal  which 
is  joined  to  the  transformer  post 
marked  P  2,  and  the  positive  terminal 
of  the  detector  B  battery  to  the  P  1 
(Concluded  on  page  358) 


IMPUT 


A  ♦ 


B  + 


Fig.  7.   Diagram  of  connections  for  the  two-step  amplifier 


6  o-o  oo  o 

♦  A  B  *  OUTPUT 

Fig.  8.    Wiring  of  the  receiver,  previously  de- 
scribed, with  the  amplifier 
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The  Radio  Department 

A  Discussion  of  Current  Topics  of  Interest  to 
Manufacturers  and  Experimenters. 


"TI7HAT  are  you  doing  this  sum- 
W  mer?"  is  a  seasonable  question 
from  one  radio  experimenter  to  another. 
Perhaps  the  static  and  fading  have  dis- 
couraged you  in  favor  of  cooler  pur- 
suits than  groping  through  the  X's  for 
the  signals  which  are  just  too  faint  to 
hear.  Again,  you  may  have  found  the 
laboratory  too  warm,"  or  the  heat  of  the 
soldering  iron,  perhaps,  has  consumed 
your  ardor  for  radio  work  in  the  sum- 
mer time. 

The  manufacturers  would  like  to 
have  radio  a  less  seasonable  business. 
As  matters  stand  now,  the  sales  during 
the  months  of  June,  July  and  August 
average,  according  to  some  reports,  as 
low  as  ten  per  cent  of  the  average 
monthly  business  in  November,  De- 
cember, January  and  February. 

To  help  equalize  sales  and  produc- 
tion the  year  round,  experimenters 
should  do  all  they  can  to  buy  in  the 
summer  for  their  winter  needs.  The 
average  radio  man  does  not  realize 
what  a  load  is  put  upon  the  manu- 
facturers by  the  winter  peak. 

Considering  first  the  interests  of  the 
experimenters  themselves,  this  peak  is 
largely  responsible  for  slow  deliveries 
at  a  time  when  radio  activities  are  at 
their  height.  The  only  way  to  over- 
come this  difficulty  is  for  the  manu- 
facturers and  dealers  to  take  the  chance 
of  overstocking,  and  tying  up  large 
amounts  of  money,  hazardous  under- 
takings in  these  times. 

To  meet  the  winter  load,  materials 
and  supplies  must  be  purchased  from 
two  or  four  months  in  advance.  If  the 
manufacturers  play  safe  in  ordering, 
they  are  quite  apt  to*  find  themselves 
caught  by  January  without  materials 
and  no  prospect  of  getting  them  in  time 
to  meet  the  complaints  of  their  cus- 
tomers whose  work  is  held  up  really 
because  of  their  own  short-sightedness. 

A  few  facts  about  the  supply  market 
will  give  experimenters  an  idea  of  the 
manufacturers'  problem.  Machine 
screws  and  nuts  are  almost  impossible 
to  buy,  in  some  cases  because  material 
is  hard  to  get,  and,  again,  the  demand 
exceeds  the  supply  to  the  extent  that 
many  machine  screw  companies  refuse 
to  accept  orders.  Magnet  wire  is  even 
harder  to  buy,  particularly  that  requir- 
ing silk  insulation.  Copper,  scarce 
enough,  is  easier  to  get  than  silk,  a 
large  part  of  which  comes  from  Italy. 
Bakelite  and  wooden  cases  take  two, 
three,  or  even  four  months  to  get,  ac- 
cording to  the  nature  and  quantity  of 
the  order.  Freight  shipments  compli- 
cate matters  still  further,  and  add  one 
to  three  months  to  the  date  of  delivery. 

Summing  up  these  facts,  it  is  obvi- 


ously important  for  experimenters  to 
buy  now  if  they  want  to  have  the 
things  they  will  need  for  the  winter's 
work.  Help  the  manufacturers  and 
dealers  to  smooth  out  the  peak  load. 

THE  commercial  application  of  air- 
craft, tho  it  has  made  slow  progress, 
has  made  good  in  the  transportation  of 
mail.  In  this  connection  much  is  be- 
ing done  to  increase  the  factor  of 
safety  by  the  use  of  radio.  It  is  now 
possible  to  guide  a  machine  through  the 
fog  to  the  landing  field,  but,  at  the 
present  stage  of  development,  the  radio 
operator  in  the  airplane  cannot  de- 
termine his  position  over  the  field  with 
sufficient  accuracy  to  enable  the  pilot 
to  bring  the  machine  when  the  mist  is 
so  dense  that  the  ground  cannot  be 
seen  from  a  height  of  three  or  four 
hundred  feet. 

What  is  needed  now  is  some  sort  of  a 
radio  barrage  to  surround  the  field,  or 
some  means  by  which  the  pilot  or  radio 
operator  can  tell  when  the  machine  is 
directly  over  the  landing  field.  Know- 
ing this,  it  would  be  comparatively  safe 
for  an  airplane  to  descend  within  a 
short  distance  of  the  earth  without  risk- 
ing a  collision  with  smokestacks  or 
church  steeples. 

Mail  planes  can  now  travel  through 
fogs  which  obscure  the  earth,  being 
guided  by  the  radio  compass.  When  the 
supplementary  device  is  brought  out  by 
means  of  which  planes  can  be  brought 
down  safely,  the  mail  and  other  aerial 
service  will  be  much  more  extensively 
used. 

DID  you  ever  stop  to  think  of  the 
efficiency  of  the  telephone  receiv- 
er? Offhand,  what  would  you  imagine 
to  be  the  ratio  of  the  energy  in  the  use- 
ful sound  to  the  electrical  energy  in 
the  magnet  ? 

W.  Hahnemann  and  H.  Hecht  have 
found  that,  at  frequencies  between  500 
and  1,000  cycles,  the  efficiency  of  a 
sensitive  receiver  is  from  0.1  to  1.0 
per  cent.  There  seems  to  be  no  like- 
lihood that  anyone  will  soon  bring  out 
an  instrument  to  supplant  the  tele- 
phone receiver,  but  these  figures  cer- 
tainly show  an  opportunity  for  im- 
provement. The  sensitiveness  of  the 
ear  can  be  appreciated  when  it  is  re- 
alized that  the  sensation  of  sound  can 
be  produced  by  a  fraction  of  the  in- 
finitesimal energy  picked  up  by  the 
radio  antenna. 

THERE  will  be  several  articles  in 
the  August  issue  of  Everyday 
which  will  appeal  particularly  to  ex- 
perimenters. One  is  a  description  of  a 
new  inductance,  similar  in  form,  but 
entirely  different  in  the  method  of 


winding  from  the  ordinary  concentrated 
coils.  In  addition  there  will  be  tables 
and  other  data  concerning  the  use  and 
design  of  receiving  inductances. 

Many  unusual  features  are  incorpo- 
rated in  the  Uni-control  receiver,  built 
by  the  Wireless  Improvement  Com- 
pany, which  will  be  described  next 
month.  Detailed  photographs  and  cir- 
cuits will  be  given. 

The  article  on  loop  antennas,  prom- 
ised for  this  month,  will  be  published 
in  the  August  number.  There  arc 
many  design  features  about  loop  an- 
tennas which  are  not  understood  or  ap- 
preciated by  the  experimenters.  This 
may  account  for  their  unpopularity, 
tho,  properly  built  and  used,  they  give 
excellent  results.  These  points  will  be 
covered  in  the  coming  article. 

In  addition,  there  will  be  other  arti- 
cles on  the  construction  of  apparatus, 
both  for  sending  and  receiving. 

BOOK  REVIEWS 


The  How  and  Why  or  Radio  Apparatus. 
By  H.  W.  Secor.  160  pages.  Illustration. 
9%  in.  by  6  in.  Cloth  bound.  Published 
by  the  Experimenting  Publishing  Co., 
New  York  City. 

This  book,  made  up  largely  of  mate- 
rial which  has  been  published  in  the 
Electrical  Experimenter  Magazine,  is 
in  a  way  a  review  of  the  various  kinds 
of  instruments  employed  for  various 
purposes  in  radio  transmitting  and  re- 
ceiving. 

While  there  is  a  great  deal  of  in- 
structive material  in  this  book,  it  ap- 
pears that  perhaps  too  much  space  has 
been  given  to  apparatus  now  obsolete, 
a  failing  which  is  shared  by  the  large 
majority  of  books  of  radio  work.  While 
such  material  has  a  very  important 
place,  the  radio  experimenter  demands 
new  material,  forgetting  the  old  as  soon 
as  it  has  become  common  knowledge. 

In  the  first  five  chapters,  induction 
coils,  transformers,  transmitting  con- 
densers and  inductances,  and  spark 
gaps  are  described  and  their  operation 
explained.  The  following  five  chap 
ters  are  devoted  to  receiving  apparatus 
and  include  a  discussion  of  mechanical 
and  vacuum  tube  amplifiers. 

The  remainder  of  the  book  takes  up 
the  measurement  of  wavelength  and 
decrement,  construction  of  radio  an- 
tennas and  the  calculation  of  induct- 
ances. 

There  are,  in  this  book,  many  points 
of  interest  to  both  beginners  and  ad- 
vanced students. 

Super  Range  Receiver.  By  M.  B.  Sleeper. 
An  illustrated  pamphlet,  S'A  by  11  ins. 
Published  by  the  General  Apparatus  Co., 
New  York  City. 

This  pamphlet  gives  detailed  scale 
drawings  for  the  construction  of  an  E 
range  audion  receiver  for  6,000  to 
20,000  meters,  either  damped  or  un- 
damped waves. 

(Continued  on  page  358) 
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Radio  Equipment  for  Small  Boats 

The  Advantages  and  Use  of  Radio  Apparatus  on  Motor  Boats 
and  Yachts.    The  Direction  Finder  is  also  discussed 


THERE  are,  in  general,  two 
classes  of  men  who  own  motor 
boats  and  small  yachts — one 
class  has  the  conviction  that  nothing 
should  be  installed  unless  it  is  abso- 
lutely essential;  the  other  class  is  com- 
prised of  men  who  want  everything 
which  adds  to  convenience  or  safety. 
Both  classes  fight  shy  of  radio. 

Although  wireless  equipment,  even 
on  a  boat  which  makes  trips  of  con- 
siderable length,  may  not  come  under 
the  heading  of  necessities,  it  certainly 
belongs  among  the  devices  of  safety 
and  comfort.  The  reason  that  radio  is 
used  on  so  few  boats  and  yachts  is 
probably  because  of  the  technical  un- 
derstanding which  appears,  to  the  un- 
informed, to  be  required  for  the  opera- 
tion of  a  transmitter  and  receiver. 

The  technical  part  should  not  trouble 
any  man  who  has  enough  of  an  elec- 
trical and  mechanical  sense  to  master 
the  circuits  and  appliances  of  boat  en- 
gines. As  for  the  telegraph  code,  th° 
pleasure  and  interest  in  operating  a 
radio  set  is  a  sufficient  incentive  for 
learning  quickly  the  use  of  the  dots 
and  dashes. 

Of  course,  no  one  can  form  an  ac- 
curate opinion  regarding  the  utility  of 
a  radio  installation  on  his  particular 
craft  until  he  knows  something  about 
the  apparatus  and  its  use. 

The  boat  owner  whose  son  has  a 
radio  station  at  home  can,  by  mean? 


Fig .  4.   A  200-watt  set,  operating  on  storage 
batteries  or  ship's  mains,  from  the  Wireless 
Specialty  Company 


of  the  wireless,  keep  in  touch  with  af- 
fairs which  require  his  attention  but 
not  his  presence.  Messages  can  be 
sent  through  commercial  and  govern- 
ment stations  which  are  dotted  along 
the  coast.  These  are  augmented  by  the 
great  number  of  experimental  stations 
where  the  owners  are  always  glad  to 
receive  and  relay  messages  without 
charge.  There  are  so  many  radio  in- 
stallations now  that  a  boat  within 
transmitting  range  of  land  can  almost 
invariably  reach  one  station  or  an- 
other. 

Of  still  greater  and  more  general  ap- 
plication is  the  use  of  radio  as  a  safety 
device.  The  statements  regarding  com- 
munication with  the  land  stations  show 
the  ease  with  which  a  boat  in  distress 
can  obtain  assistance.  International 
radio  regulations  require  ship  and  com- 
mercial land  stations  to  maintain  a  re- 
ceiving watch  on  600  meters.  The  200- 
meter  experimental  wavelength  is  near 
enough  to  600  meters  that  private  sta- 
tions are  generally  in  tune  for  the  call- 
ing wave. 

Another  feature,  comparatively  new, 
is  the  direction  finding  stations  which 
are  located  at  certain  light  houses,  and 
others,  operated  by  the  Navy,  at  the 
harbors.  Near  any  of  these  points  it 
is  only  necessary  for  a  vessel  to  request 
a  bearing  report,  and,  by  triangulation 
between  two  or  more  compass  stations, 
the  ship  is  located  and  informed  of  its 


Fig.  1.  Two  Cutting  and  Washington  installations  for  small  boats.  Thi  set  at  the  left  operates  on  Yt  k.  w.,  and  that 
at  the  right,  2  k.  w.  This  type  of  equipment,  because  of  Us  simplicity,  is  well  adapted  for  use  by  inexperienced  operators 
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position.  If  a  direction  finder  is  in- 
stalled on  the  boat,  the  operator  can 
obtain  his  own  bearings  on  any  land 
station. 

Several  types  of  transmitting  and  re- 
ceiving sets  are  shown  in  the  illustra- 
tions which  accompany  this  article. 
These  are  typical  examples,  though 
there  are  many  variations  in  design, 
size  and  power. 

Fig.  1  shows  two  installations  of 
Cutting  and  Washington  equipment,  the 
one  at  the  left  on  a  Russian  submarine 
chaser,  and  at  the  right  on  the  Noma, 
a  more  spacious  craft 

The  sub  chaser  set  is  made  up  of 
the  transmitting  panel,  at  the  left,  and 
the  receiver,  at  the  right.  On  the  table 
are  the  detector  and  telegraph  key,  and 
overhead,  a  lightning  switch.  Power 
for  the  transmitter  is  supplied  by  a 
motor  generator,  not  in  view. 

A  set  of  this  type  is  suitable  for  45  to 
50  ft  boats  or  larger  craft  The  motor- 
generator,  operating  on  110  volts  d.  c, 
draws  1,500  watts  from  the  line,  and 
delivers  somewhat  more  than  500  watts, 
500  cycles  alternating  current,  to  the 
transmitter.  When  no  generating  sys- 
tem has  been  installed  already,  a  small 
engine,  coupled  directly  to  an  a.  c.  gen- 
erator, can  be  furnished. 

The  transmitting  range  of  the  Cutting 
and  Washington  l/i  k.  w.  set,  when 
used  with  the  necessarily  small  antenna 
of  a  50  ft  craft,  is  normally  between  75 
and  100  miles,  although  much  greater 
distances  can  be  covered  when  a  very 
sensitive  receiving  set  is  employed  at 
the  land  station.  On  larger  yachts, 
where  higher  and  longer  antennas  can 


be  put  up,  the  transmitting  range  is 
considerably  increased. 

There  are  several  advantages  in  this 
type  of  set.  No  transformer  is  em- 
ployed to  step  up  the  voltage.  Conse- 


quently, there  is  no  danger  of  injury 
from  high  potentials.  The  usual  open 
spark  gap  is  not  used,  but  instead,  a 
closed  type  which  is  practically  silent 
in  operation. 


Pit-  6.  Larter  boats  can  accommodate  2-k.w.  installation  such  as  this  Radio  Corporation 

►  equipment 


Pit.  2.  At  the  left,  a  radio  pelorus  or  direction  finding  loop.   Right,  a  portable  2SQ-watt  transmitter  and  receiver, 

for  motor  boats  and  yachts 
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For  longer  distance  communication, 
the  2  k.  w.  equipment,  at  the  right  of 
Fig.  1,  is  designed.  With  it  a  more 
complete  receiver  is  furnished,  capable 
of  operation  over  a  wide  range  of  wave- 
lengths.   Communication  over  several 


Another  type  of  transmitter  which 
can  be  used  for  small  craft,  although  it 
is  designed  primarily  as  an  auxiliary 
for  large  sets,  is  shown  in  Fig.  4.  The 
input  of  this  set  is  only  200  watts,  per- 
mitting it  to  be  run  from  the  ship's 


Fig.  5.   A  receiver  of  great  selectivity  and  sensitivity,  suitable  for  skip  work 


hundred  miles  can  be  carried  on  with 
a  suitably  equipped  land  station. 

Fig.  2,  at  the  right,  illustrates  a  250- 
watt  portable  transmitter  and  receiver, 
built  by  the  Wireless  Specialty  Ap- 
paratus Company.  The  overall  dimen- 
sions of  the  case,  when  closed,  are  17 
by  15  by  10  ins.,  with  a  weight  of  55 
lbs.,  making  it  an  excellent  outfit  for 
small  boats.  All  the  necessary  ap- 
paratus, with  the  exception  of  the  gen- 
erator, are  mounted  in  the  case.  The 
U.  S.  Navy  has  used  many  of  these 
sets  for  landing  parties,  where  com- 
munication back  to  the  ship  was  neces- 
sary. 

Power  can  be  supplied  from  a  motor- 
generator,  a  belted  generator,  a  com- 
bination gas  engine  and  generator,  or 
a  hand-operated  generator,  delivering 
500-cycle  a.c.  current  to  the  set.  The 
engine  driven  outfit  is  shown  in  Fig.  3. 
A  gasoline  engine  unit,  complete  in 
itself,  is  provided.  The  engine  is  of 
the  single  cylinder,  four-cycle  type, 
mounted  on  a  portable  oak  frame. 
This  unit  weighs  130  lbs.,  while  the 
portable  hand-driven  generator  weighs 
only  77  lbs. 

An  antenna  of  the  usual  type  can  be 
used  on  shipboard,  or  a  portable,  um- 
brella type  if,  for  any  reason,  the  ap- 
paratus is  to  be  carried  ashore. 

No  switch  is  needed  on  the  set  to 
change  from  transmitting  to  receiving 
as  there  is  an  automatic  control  on  the 
telegraph  key.  When  the  key  is  up,  in 
the  normal  position,  the  receiving  set  is 
connected.  Pressing  the  key  to  send, 
changes  the  circuit  to  the  transmitter. 


current  or  storage  batteries  if  desired. 

The  dimensions  over  all  are  44  by 
19  by  15  ins.  and  the  weight  210  lbs. 
All  the  controls  are  at  the  front  of  the 


receiver  represents  the  most  advanced 
design.  The  efficiency  of  the  tuning 
circuits  and  the  advantage  gained  by 
the  vacuum  tubes,  make  possible  the 
reception  of  signals  over  very  great 
distances,  depending,  of  course,  upon 
the  power  of  the  transmitter  and  the 
size  of  the  receiving  antenna. 

On  the  top  of  the  case  are  the  tele- 
phones and  a  crystal  detector  for 
emergency  use.  Wavelengths  from  150 
to  6,800  meters  can  be  received  with 
this  set. 

Only  slight  modifications  are  re- 
quired to  make  the  set  just  described 
suitable  for  loop  reception,  or  radio 
compass  work.  For  this  purpose,  a 
loop  antenna  or  radio  pelorus,  Fig.  2, 
is  employed.  A  small  compass  is  se- 
cured to  the  axis  of  the  loop,  near  the 
handle. 

To  determine  the  direction  from 
which  signals  are  being  sent,  the  pelo- 
rus is  rotated  until  the  signals  are  of 
maximum  intensity.  Then  the  com- 
pass indicates  the  direction  of  their 
origin.  Such  an  equipment  is  of  great 
advantage,  particularly  on  larger 
yachts  which  must  he  piloted  with 
great  care  in  fogs.  Some  ships  have 
gone  for  days  without  making  any  other 
observations  than  those  obtained  by  the 
radio  pelorus.  Again,  this  apparatus 
makes  it  possible  to  enter  a  harbor 
when,  otherwise,  it  would  be  necessary 
to  stand  outside  until  the  fog  lifted. 


Fig.  i.    The  Wireless  Specialty  generator  unit  can  be  used  on  boats  not  equipped  to  furnish 

current  for  a  radio  transmitter 


panel,  so  that  the  set  can  be  installed 
in  a  corner  or  other  convenient  place 
where  it  will  occupy  a  minimum  of 
useful  space. 

In  Fig.  5,  a  Wireless  Specialty  re- 
ceiving set,  equipped  with  an  audion 
and  one-step  amplifier  is  shown.  This 


A  2-k.w.  transmitter,  manufactured 
by  the  Radio  Corporation  of  America, 
is  illustrated  in  Fig.  6.  This  is  a 
commercial  type  set,  transmitting  at 
500  cycles  with  a  quench  spark  gap  or 
synchronous  rotary  spark  gap.  The 
(Continued  on  page  358) 
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Tapping  Single  Layer  Inductances 

Describing  a  Method  of  Tapping  by  Which  a  Constant  Percentage 
W avelength  Increase  Can  be  Obtained 


THE  average  experimenter  in  de- 
termining the  tapping  points  for 
a  loose  coupler  or  tuning  coil, 
generally  follows  some  rule  of  thumb, 
such  as  bringing  out  leads  every  ten 
turns  or  so.  When  this  is  done,  the 
wavelength  increases  are  larger  at  the 
start,  growing  smaller. 

For  example,  a  loose  coupler  pri- 
mary or  tuning  coil  is  wound  with  No. 
24  S.S.C.  wire  on  a  tube  5  ins.  in  diam- 
eter and  5  ins.  long,  tapped  every  IS 
turns.  The  inductance  at  each  tap  will 
be: 


Tap 
1 

2 
3 
4 
5 
6 
7 
8 


L«-.. 

60,750 
203,000 
405,000 
628,000 
901,000 
1,195,000 
1,499,000 
1,802,000 


Tap 
9 
11 
11 
12 
13 
14 
15 


Urn.. 

2,147,000 
2,481,000 
2,835,000 
.3,240,000 
3,594,000 
4,007,000 
4,354,000 


If  the  coil  is  used  with  a  capacity  of 
0.0003  mfd.,  for  example,  the  wave- 
lengths at  the  different  taps  will  be: 


Tap  Wavelength 

Tap 

Wavelength 

1           254  m. 

9 

1513  m. 

2  465 

10 

1627 

3  656 

11 

1740 

4  816 

12 

1860 

5  977 

13 

1961 

6  1126 

14 

2061 

7  1263 

15 

2158 

8  1383 

The  percentage  increase 

at  each  step 

is: 

Tap 
1 
2 
3 
4 
5 
6 
7 
8 


Increase 

•  83% 
41 
24 
19 
15 
12 
9 


Tap 
9 
10 
11 
12 
13 
14 
15 


Increase 
8% 

7 
7 
6 
5 
5 
4 


How  the  Constant  Percentage  Is 
Obtained 

The  foregoing  tables  show  clearly 
that,  when  a  coil  is  tapped  at  regular 
intervals,  the  wavelength  steps  at  the 
beginning  are  large.  However,  the  or- 
der, in  a  properly  designed  coil  is  re- 
versed. That  is,  the  wavelength  in- 
creases are  small,  growing  larger.  This 
is  accomplished  by  making  the  per- 
centage of  increase  constant. 

To  accomplish  this,  the  following 
rule  should  be  observed  in  tapping 
coils.  After  deciding  upon  the  percent- 
age of  wavelength  increase  at  each  tap, 
express  the  percentage  as  a  decimal, 
place  a  1  before  the  decimal,  square  the 
expression,  multiply  the  decimal  frac- 
tion by  0.7  keeping  the  1  and,  again 
multiply  that  result  by  the  length  of 
the  first  tap.  The  final  value  thus  ob- 
tained will  be  the  length  of  the  second 


tap,  measuring  from  the  start  of  the 
winding. 

This  probably  seems  complicated, 
but  an  example  will  clear  up  the  diffi- 
culties. Suppose  that  a  coil  3  ins.  in 
diameter  is  to  be  wound  with  No.  24 
S.S.C.  wire.  The  first  tap  should  be 
taken  off  about  %  in.  from  the  start  of 
the  winding*  Let  us  assume  that  an 
increase  in  wavelength  of  20  per  cent 
is  required  at  each  tap.  To  find  the 
distance  from  the  beginning  of  the 
winding  at  which  the  second  tap  is  to 
be  taken,  the  following  process  must 
be  carried  out: 

1.  Express  the  percentage  of  increase 
as  a  decimal. 

.20 

2.  Place  a  1  before  the  decimal. 

1.20 

3.  Square  the  expression. 

1.20  X  1.20  =  1.4400 

4.  Multiply   the   decimal   by  0.7, 
keeping  the  one. 

(.44  X  0.7  =  .308)  1.308  or  1.31 

5.  Multiply  the  result  by  the  length 
of  the  first  tap. 

%  in.  X  1.31  =  0.328  or  0.33 

How  the  Method  Works  Out 
To  show  that  the  result  of  using  this 
method  gives,  for  practical  purposes,  a 
constant    percentage    increase,  with 


of  the  subsequent  taps  can  be  figured. 
It  should  be  noted  that  the  length  of 
each  tap  is  measured,  not  from  the  pre- 
ceding tap,  but  from  the  start  of  the 
winding. 

In  the  accompanying  table,  the  wave- 
length with  antenna  capacities  of 
0.0001  and  0.001  mfd.  are  shown  to 
illustrate  that  the  percentage  of  wave- 
length increase  is  constant,  independent 
of  the  capacity.  The  percentages  actu- 
ally obtained  are  shown.  These  agree 
quite  well,  for  it  is  impossible  to  wind 
coils  to  give  the  exact  calculated  values. 

To  aid  those  who  may  not  under- 
stand the  process  of  obtaining  the  con- 
stant by  which  each  tap  is  multiplied, 
to  give  a  certain  percentage  increase,  a 
table  has  been  made  for  different  val- 
ues. If,  perhaps,  a  10  per  cent  increase 
is  required,  the  length  of  the  succeed- 
ing taps  are  found  by  multiplying  their 
predecessors  by  1.147  in  a  manner 
similar  to  that  employed  in  the  ex- 
ample. 

The  advantage  of  this  method  of 


Multipliers  for  Constant  Percentage 
Wavelength  Increase 
Per  cent     Multiplier  Per  cent 
4  1.057  15 

6  1.087  20 

8  1.116  25 

10  1.147  30 

12  1.178 


Multiplier 
1.226 
1.308 
1.394 
1.483 


Tapping  Table  for  20  Per  Cent  Wavelength  Increase 


Tap 

Length 

X  with 

Per  cent 

X  with 

Per  cent 

No. 

of  Tap 

Ins. 

Turns 

Lemt. 

0.0001 
mfd. 

Increase 

0.001 
mfd. 

Increase 

1 

0.5 

21 

70,560 

158 

501 

2 

0.65 

27 

109,400 

197 

24 

620 

23 

3 

0.85 

36 

165,800 

243 

23 

769 

24 

4 

1.11 

47 

259,500 

299 

23 

941 

22 

5 

1.44 

63 

370,400 

362 

21 

1144 

21 

6 

1.87 

79 

564,500 
794,000 

448 

21 

1418 

24 

7 

2.43 

102 

531 

19 

1681 

19 

8 

3.16 

133 

1,111,000 
1,588,000 

626 

18 

1985 

19 

9 

4.11 

173 

751 

20 

2378 

20 

10 

5.34 

224 

2,205,000 

880 

17 

2801 

18 

11 

6.94 

291 

3,034,000 

1037 

18 

3278 

18 

12 

9.12 

383 

4,098,000 

1240 

20 

3814 

17 

small  wavelength  advances  at  the  be- 
ginning of  the  cojl,  let  us  work  out  an 
example. 

Assume  a  coil  2>Yt  ins.  in  diameter, 
10  ins.  long,  wound  with  No.  24  S.S.C. 
wire  giving  42  turns  per  inch.  The 
problem  is  to  find  out  at  what  turns 
the  taps  are  to  be  taken  off.  The 
pamphlet  "Inductance  Tables",  by  M. 
B.  Sleeper,  will  be  found  very  helpful 
in  determining  the  inductance  at  each 
tap,  as  it  does  away  with  all  calcula- 
tions. 

The  first  tap  must  be  decided  arbi- 
trarily. It  should  be  small,  about  XA  in. 
Therefore,  in  the  table,  we  shall  indi- 
cate the  length  of  tap  1  as  ^  in.  Then, 
following  the  example  above,  the  length 


tapping  coils  is  that  a  much  greater 
selectivity  is  obtained  with  the  first 
part  of  the  coil,  than  when  the  in- 
creases are  incorrectly  proportioned. 
This  applies  to  straight  tuning  coils 
and  loose  couplers. 

Many  experimenters  are  under  the 
impression  that  the  primary  of  a  loose 
coupler  requires  very  close  tuning,  but 
the  adjustment  of  the  secondary  can 
be  rough.  The  opposite  is  true.  The 
resistance  of  the  antenna  and  the  earth 
make  the  decrement  of  the  primary 
high.  Therefore,  the  method  of  tap- 
ping just  described  can  be  used  for  the 
primary.  In  the  secondary  circuit,  how- 
ever, taps  and  a  variable  air  condenser 
are  required,  as  the  decrement  is  low. 


Digitized  by 


352 


Everyday  Engineering  Magazine  for  July 


A  PORTABLE  RECEIVER 

AN  excellent  receiver,  suitable  for 
XjL  those  who  want  an  inexpensive 
radio  set  and  one  which  can  be  easily 
operated,  is  shown  below.  The  set,  of 
the  single  circuit  type,  is  made  by  the 
Esbro  Company. 

When  the  cover  is  closed,  the  box 
measures  approximately  9  ins.  long,  7 
ins.  wide  and  6  ins.  high,  a  convenient 
size  for  carrying.  On  the  panel  are 
the  test  buzzer  and  push  button,  in- 
ductance switch,  and  galena  detector. 

The  detector  construction  is  quite 
interesting,  for  it  is  simple  and  at  the 
same  time  designed  for  universal  ad- 
justment. The  vertical  post  is  in  two 
parts.  A  machine  screw  is  threaded 
tightly  into  the  lower  section.  This 
part  is  counterbored  half  way,  and  a 
spring  put  over  the  screw  and  fitted 
into  the  counterbore.  The  upper  part 
is  also  threaded  and  counterbored. 
When  the  detector  is  assembled,  the 
upper  part  carrying  the  contact  rod  and 
wire,  is  threaded  onto  the  screw.  Then 
the  concealed  spring  maintains  a  ten- 
sion on  the  upper  section  sufficient  to 
hold  it  wherever  it  is  set. 

Two  binding  posts  are  provided  at 
the  front  for  a  telegraph  key  by  means 
of  which  the  test  buzzer  can  be  op- 
erated for  code  practice.  The  buzzer 
battery  is  mounted  beneath  the  panel. 
All  the  instruments  are  mounted  above 
and  below  the  panel,  according  to 
standard  practice.   By  unfastening  six 


screws,  the  set  can  be  removed  from 
the  box. 

With  an  antenna  of  0.003  mfd.,  this 
set  tunes  from  200  to  2,500  meters, 
making  it  useful  as  a  time  signal  re- 


The  panel  design  is  a  big  step  for- 
ward, brought  about  by  the  persistent 
demand  for  a  200-meter  set  with  a 
panel  mounting.  Moreover,  all  the 
best  and  newest  features  are  incorpo- 


ceiver,  as  well  as  for  amateur  and  com- 
mercial short  wave  reception. 


A  NEW  HYTONE  TRANSMITTER 

EXPERIMENTERS  will  welcome 
the  introduction  of  a  new  type  of 
k.  vf.  transmitter  equipped  with  the 
Clapp-Eastham  Hytone  Rap. 


rated  in  this  transmitter. 

The  in.  bakelite  panel  is  24  ins. 
high  and  16  ins.  long.  At  the  top  are 
the  antenna  and  ground  terminals,  set 
in  heavy  bushings,  antenna  radiation 
meter,  and  controls  for  the  oscillation 
transformer  coupling  and  primary  in- 
ductance. The  secondary  inductance 
is  varied  by  a  clip.  On  the  lower  part 
of  the  panel  is  the  Hytone  gap,  rede- 
signed for  this  set,  and  the  driving 
motor. 

Behind  the  panel  are  the  other  in- 
struments. Bakelite  strips  are  used  to 
support  the  nickel-plated  ribbon  of  the 
oscillation  transformer.  Five  turns  are 
provided  in  the  primary  and  10  in  the 
secondary.  Connections  are  made  with 
heavy  copper  braid.  Insurance  against 
condenser  trouble  is  obtained  by  the 
use  of  a  Dubilier  mica  condenser. 

The  output  of  the  transmitter  is  ap- 
proximately 5  amperes  in  a  10-ohm  an- 
tenna, giving  250  watts. 


PRESS  DISPATCHES  FROM 
NAUEN 

RADIO  press  dispatches  are  sent  out 
daily  from  the  high-powered  sta- 
tion at  Nauen,  Germany,  on  the  fol- 
lowing program: 

At  9,400  meters,  undamped  waves, 
at  2.30  P.  M.,  and  9.00  P.  M.,  Green- 
wich time.  After  each  series  on  un- 
damped waves,  the  dispatches  are  re- 
peated on  damped  waves  at  4,700 
meters  for  stations  not  equipped  to  re- 
ceive undamped  signals. 

Experimenters  should  have  no  diffi- 
culty in  copying  Nauen  if  they  have  a 
two-step  amplifier.  Many  stations 
along  the  Atlantic  coast  are  able  to 
hear  Nauen  when  they  are  using  only 
an  audion  detector. 
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Knobs  for  Radio  Equipment 

iSowi*  side  lights  on  knob  design,  with  a  very  interesting  conclusion 

By  Douglas  Rigney 


IN  prehistoric  days  there  lived  a 
cave-man.  Smaller  than  his  fel- 
lows, he  was  in  constant  terror  of 
the  heavy-handed  tactics  of  his  neigh- 
bors. One  day,  pursued  by  the  chief 
bully  of  his  village,  he  attempted  to 
climb  a  tree,  only  to  have  the  branch 
which  he  grasped  snap  off  in  his  hand. 
Preservation  is  the  first  law  of  Nature, 


motic  push  to  the  knob — and  the 
whistling  C.  W.  fades. 

It  may  be  that  the  neglect  of  me- 
chanical design  in  amateur  radio  ap- 
paratus is  due  to  the  persistent  and 
pernicious  theory  that  the  amateur  re- 
vels in  "junk",  that  he  is  supremely 
pleased  with  a  collection  of  wires  and 
coils,  held  together  by  the  grace  of 


Views  of  the  Grebe  dials,  skowmt  the  details  of  the  ntvi  design 


and  in  obedience  to  that  law  our  midget 
cave-man  attempted  to  ward  off  the 
giant,  and  in  so  doing  tapped  the  giant 
<m  the  head  with  the  branch  of  the 
tree.  What  astonishment  was  his,  to 
see  his  brawny  opponent  sink  to  the 
earth  and  lose  forthwith  all  interest  in 
the  proceedings.  Thus  came  into  be- 
ing man's  first  weapon — the  dub. 

Your  city  policeman  carries  a  club, 
but  its  relation  to  our  cave-man's 
truncheon  represents  generation  upon 
generation  of  improvement.  The  cave- 
man's weapon  was  a  log,  which  hurt 
his  hand  almost  as  much  as  it  did  his 
opponent's  head.  The  patrolman's 
billy  is  a  balanced,  smoothed  piece  of 
seasoned  ash,  which  fits  his  hand  like 
a  glove.  Nor  is  it  alone  in  weapons 
that  we  find  the  ingenuity  of  man  has 
improved  his  implements.  From  the 
common  ax-handle  to  the  finest  dental 
instrument,  tools  used  manually  are 
made  to  fit  the  hand. 

Let  us  now  glance  at  the  instruments 
used  in  the  latest  and  newest  art — 
Radio.  Behold,  what  a  horrible  col- 
lection of  misfits  are  the  knobs  which 
at  present  adorn  radio  apparatus.  Built 
after  the  general  pattern  of  a  door- 
knob, they  are  excellent  things  to  grasp. 
One  may  hold  them  with  the  grip  of 
death.  But  let  the  operator  after  hav- 
ing finally  tuned  in  a  C.  W.  station  at- 
tempt to  release  his  grip  on  the  knob! 
Alas,  his  fingers  have  not  the  fine  co- 
ordination of  a  Paderewski,  and  one 
of  them  is  sure  to  give  a  final  spas- 


Providence.  Surely  the  modern  experi- 
menter in  radio  has  outgrown  such 
superstitions.  Such,  at  least,  is  the  be- 
lief of  A.  H.  Grebe  &  Co.,  Inc.,  in 
whose  factory  has  been  developed  the 
new  type  of  knob,  illustrated  herewith. 

Moulded  of  bakelite,  these  knobs  arc 
fashioned  in  the  form  of  a  truncated 


dial  are  moulded  in  one  piece,  and  on 
the  back  of  the  latter  a  groove  is  cut, 
in  which  a  stop  is  fitted,  to  limit  the 
swing  of  the  dial.  Imagine  the  action 
of  a  cone-clutch,  with  the  fingers  and 
knob  forming  the  engaging  members, 
and  you  have  the  theory  of  the  new 
Grebe  knob. 

Consider  also  the  appearance  of  this 
knob,  as  compared  with  those  formerly 
in  use.  Just  as  the  cave-man  finally 
learned  to  smooth  the  knots  and  bark 
from  his  club,  so  this  new  design  has 
eliminated  the  bumps  and  unsightly 
warts  which  ordinarily  form  part  of 
knob  design.  A  slightly  knurled  sur- 
face is  the  only  non-slip  device  needed 
with  this  type  of  knob.  Pressure, 
easily  applied  and  relieved,  does  the 
rest.  A  glance  at  the  picture  of  the 
CR-3  receiver,  shown  with  the  new 
knobs  attached,  will  give  a  good  idea 
of  the  improved  appearance  of  appa- 
ratus using  symmetrical  dials  and 
knobs.  Observe  that  the  switch  handles 
and  binding  posts  have  been  made  to 
conform  in  design  to  the  knobs,  adding 
to  the  general  effect. 

These  knobs  are  to  be  m.ide  standard 
Grebe  equipment  in  the  near  future, 
and  if  the  testimony  of  the  few  people 
who  have  used  them  is  to  be  credited, 
they  should  prove  very  popular.  They 
are  made  for  the  modern  amateur,  who 
desires  apparatus  in  which  efficiency  of 


1  * 


The  CR-3,  fitted  with  the  new  scales  and  knobs 


cone.  One  does  not  grasp  them  with 
the  strength  of  the  fingers  so  much  as 
by  the  pressure  of  the  weight  of  the 
arm.  By  exerting  this  pressure,  a  firm 
grip  may  be  secured  and  when  it  is  de- 
sired to  release  the  knob,  the  operator 
must  merely  draw  back  his  arm,  leav- 
ing the  adjustment  exactly  as  he  de- 
sires it.    In  addition,  the  knob  and  its 


operation  and  beauty  of  design 
given  their  proper  values. 


are 


Be  sure  to  read  in  The  Radio  De- 
partment, page  347,  about  the  radio 
manufacturers,  and  their  problems. 
If  you  expect  them  to  make  your  prob- 
lems theirs,  you  must  make  their  prob- 
lems yours. 
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A  Simple  Method  of  Measuring  Inductances 

at  Low  Frequencies 

Any  Experimenter  Can  Make  His  Own  Inductance  Bridge  by 
Following  the  Instructions  Given  in  This  Article 


IN  the  work  shop  of  the  experimenter 
as  well  as  in  the  larger  labora- 
tories, it  is  often  desirable  to  have 
at  hand  a  quick  and  reliable  means  of 
measuring  small  inductances.  By  a 
simple  modification  of  the  Owen  Alter- 
nating Current  Inductance  Bridge  such 
an  instrument  becomes  available  for  the 
measurement  of  -  -inductance  values 
usually  met  with  in  radio  telegraphy. 
As  will  be  seen  later,  by  the  proper 
choice  of  the  constants  of  the  bridge, 
one  can  be  so  constructed  that  the  value 


B 


By  V.  Lynde  Freeman 

two  fixed  capacities,  Cx  and  C3,  the 
fixed  resistance  r„  the  two  variable  re- 
sistances r,  and  R,  and  the  inductance 
to  be  measured  L.  The  alternating 
electromotive  force  is  applied  to  the 
bridge  through  the  transformer  T  to  the 
points  A  and  C.  This  voltage  causes 
currents  to  flow  in  the  two  arms  of  the 
bridge  ABC  and  ADC.  In  order  that 
an  audible  signal  be  produced  in  the 
indicating  instrument,  the  frequency 
of  the  supply  current  should  be  between 
300  and  1,000  cycles  per  second. 


ance,  or  resistance  is  equal  to  the  cur- 
rent flowing  through  it  multiplied  by 
its  numerical  value,  we  can  calculate 
the  voltage  across  each  of  the  arms  of 
the  bridge  in  terms  of  its  constants  and 
the  currents  through  these  arms.  Table 
1  gives  the  values  of  the  various  cur- 
rents impedances  voltages,  etc.  in  the 
four  arms  of  the  bridge. 

Expressing  algebraically  the  con- 
dition to  give  zero  voltage  between  B 
and  D  as  mentioned  in  the  above  para- 
graph, we  have: — 


A 


Fig.  1. 


Altarna+w 

The  general  circuit  employed  jor  measuring 
inductance 


Fig.  2.   Diagram  of  the  complete  inductance  bridge 


of  inductance  of  millihenries  is  given 
by  the  value  of  resistance  in  tens  of 
ohms  necessary  to  balance  the  bridge. 

The  inductance  values  determined  by 
this  method  are  of  course  the  low  fre- 
quency values.  For  single  layer  or  two 
layer  banked  winding  coils  or  other 
coils  of  low  distributed  capacity,  the 
high  and  low  frequency  inductances  do 
not  differ  greatly. 

Before  describing  a  laboratory  type 
of  bridge  it  may  be  well  to  go  into  the 
theory  of  its  operation. 

Theory  of  Operation 

A  schematic  diagram  of  this  bridge 
is  shown  in  Fig.  1  and  consists  of  the 


When  the  resistances  R  and  r2  are 
adjusted  until  the  current  from  B  to  D 
through  the  telephone  receivers  is  zero, 
the  bridge  is  said  to  be  balanced  and 
obviously  the  current  i2  in  AB  is  equal 
to  the  current  in  BC.  Similarly,  the 
current  i2  in  AD  is  equal  to  the  cur- 
rent in  DC.  Since  the  current  through 
the  telephones  is  zero  the  voltage  BD 
is  equal  to  zero. 

In  order  that  this  condition  obtains 
the  ratio  of  voltage  across  AB  to  the 
voltage  across  BC  must  be  equal  to  the 
ratio  of  the  voltage  across  AD  to  the 
voltage  across  DC. 

Since  the  voltage  across  an  imped- 


Voltage  AB       Voltage  AD 


(1) 


Voltage  BC       Voltage  DC 

Upon  substituting  the  values  from 
Table  1  and  solving  the  equations  we 
find  that       L— rx  RC,  (4) 

r:  ri 

—  =  —  (5) 

C,  C, 

For  those  readers  who  are  interested 
in  the  way  at  which  these  results  were 
obtained  the  following  is  given : 

Substituting  the  values  of  voltage 
across  the  various  arms  from  Table  1 
in  Equation  (1)  it  becomes 
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— ) 


—         i,(  R— j  — -) 
 (2) 


— J 


.  C, 


or 


_ 
i»  (r»+j-L) 
1 

R-j  

<■>  C2 


tn  L 
1  


Clearing  fractions 

— j  J 

Since  j  =  V — 1 
and   j*—  — 1 


+ 


—  rxR  —  j- 


,C. 
..(3) 


— J- 

a>  Cx       u  C  •  Cf 

Equating  the  real  terms  to  reals  and 
the  imaginary  terms   to  imaginary, 
those  containing  j,  we  have: 
L 

-  =  r,R 

Upon  simplification  this  reduces  to 

L-r.RC,   (4) 

and    —     (5) 

C,  C, 

As  we  can  see  from  (4)  the  induct- 
ance varies  directly  with  the  resistance 
R  if  r,  and  C,  are  constant 

Since  (4)  and  (5)  are  independent 
of  frequency  the  operation  of  the  bridge 
is  more  or  less  independent  of  the  wave 
form  of  the  applied  electromotive  force. 
For  this  reason  a  buzzer  or  an  induc- 
tion coil  can  be  used  to  supply  the 
indicating  current  to  the  bridge. 
Description  or  a  Type  op  Buzzes 
for  Use  in  the  Laboratory 

Fig.  2  is  a  diagram  of  a  bridge  simi- 
lar to  the  one  described  but  modified 
to  admit  of  better  accuracy  of  opera- 


tion. The  switch  k  short  circuits  the 
resistance  r0  and  is  used  as  a  means  for 
direct  reading  in  a  sense  in  that  the 
changing  the  range  of  the  bridge  as  will 
be  described  later. 

In  order  that  the  bridge  may  be 
value  of  inductance  in  millihenries  is 
very  closely  equal  to  the  resistance  of 
R  in  terms  of  ohms,  we  must  choose  the 
constants  in  the  following  way.  This 
numerical  example  of  course  is  but  one 
of  the  possible  solutions  but  a  bridge 
based  on  these  results  has  been  made 
up  and  found  to  give  very  good  re- 
sults. 

Calculation  or  Constants 
Let  us  assume  the  following  values 
of  the  constants  with  the  switch  k 
open: 


Fig.  3. 


Winding  for  a  non-inductive 
resistance 


C,=2  microfarads=0.000002  farads 
c,  =  q 
R  =  10  ohms 

L  =  1  millihenry  —  0.001  henry 
Let  z  be  so  small  that  it  may  be 
neglected  except  as  explained  later. 

Substitution  of  these  values  in  (4) 
gives  us  at  once  the  value  of  (r0-j-r,) 
(r.+r,)  x  10  x  0.000002  =  0.001 

henry  or  1  millihenry 
from  which      (r0+r,)    =   50  ohms. 

It  may  be  convenient  to  measure  in- 
ductances of  smaller  values  so  we  may 
determine  the  value  of  this  resistance 
in  arm  BC  of  the  bridge  so  that  1  milli- 

TABLE  1 

at  =  angular  velocity  J  =  vector  operator 

f  =  frequency  of  the  supply  current 


Bridge  Arm  Current 


Impedance 


Impedance 
expressed  in  the 
vector  notation 


Voltage 
expressed  in  the 
vector  notation 


1 


AB 
BC 
AD 
DC 


,Ct 


O-j 


to  C1 


c, 


yr2  +  <-2  v 


r,  +  JO 
1 

R-J  

Co  (I) 


r,  t. 


Jr— i— ) 


u(r2  +  j«>L) 


Note — For  a  more  complete  treatment  of  the  above,  refer  to  Radio  Telegraphy 
by  J.  Mills,  Chapter  I. 


henry  as  before  is  balanced  by  100 
ohms  at  L.   In  this  case  the  value  re- 
sistance can  be  calculated  as  above. 
r1xl00x0.000002  —  0.001 
henry  or  1  millihenry 

r,  =  5  ohms 
The  switch  k  as  seen  from  the  figure 
is  arranged  so  that  when  it  is  open 
the  resistance  in  BC  is  50  ohms  and 
when  closed  the  resistance  is  5  ohms. 
This  gives  a  greater  range  for  measure- 
ments as  explained  later  on  in  this 
article. 

Source  op  Voltage 
The  alternating  or  pulsating  voltage 
for  supplying  the  bridge  may  be  ob- 
tained from  an  alternator  or  a  small 
medical  induction  coil,  the  primary  of 
which  is  connected  in  series  with  an 
interrupter.  A  commutator  having  a 
number  of  segments  and  driven  by  a 
small  motor  can  be  used  also.  The 
condenser  shown  in  Fig.  2  is  to  reduce 
the  sparking  of  the  contacts.  The 
number  of  interruptions  of  the  circuit 
per  revolution  of  the  commutator  multi- 
plied by  the  revolutions  of  the  motor 
per  second  should  be  at  least  equal  to 
five  hundred  for  good  operation. 

Other  Apparatus  Used 
Ordinary  paper  condensers  similar 
to  those  used  by  the  telephone  com- 
panies of  proper  capacity  can  be  used 
for  C,  and  C,.  If  it  is  impossible  to 
obtain  the  desired  size  of  condenser 
the  values  of  r,  and  r0  can  be  recal- 
culated as  explained  above. 

The  resistances  r„  r„  rs,  and  R 
should  be  non-inductive  and  they  can 
be  made  up  easily  from  small  insulated 
Advance  resistance  wire. 

This  wire  is  mentioned  as  its  re- 
sistance varies  only  slightly  with  tem- 
perature. Fig.  3  shows  the  manner  of 
winding  this  wire  upon  a  wooden  man- 
dril so  that  it  will  be  essentially  non- 
inductive.  The  wire  is  adjusted  to  the 
proper  length  for  the  desired  resist- 
ance before  it  is  wound  up.  Each  of 
these  units  is  dipped  in  paraffin  to 
protect  them  from  moisture.  Resist- 
ance boxes  can  be  made  up  from  .1,  1., 
10.  and  100  ohm  units  of  this  type 
and  mounted  in  boxes. 

Correction  Factors 
In  order  to  compensate  for  the  dis- 
tributed capacities  in  the  bridge  a  small 
inductance  is  connected  in  the  arm 
D  C  of  the  bridge  at  x.  The  induct- 
ance is  very  small  and  consists  of  a  few 
turns  of  wire  on  a  core  about  2  in. 
in  diameter.  Upon  closing  the  switch 
P  and  applying  the  voltage  to  the 
points  A  C  of  the  bridge,  the  two  re- 
sistances are  adjusted  until  minimum 
sound  is  heard  in  the  telephones.  The 
value  of  R  needed  for  balancing  the 
bridge  is  a  correction  factor  R0  which 
must  be  subtracted  from  subsequent 
readings  of  R  taken  on  an  inductance 
to  be  measured. 
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CLASSIFICATION  OF  RADIO 
SUBJECTS 

A.  Radio  Wave  Phenomena 

A  1.  Electromagnetic  theory 

A  2.  Radiation  and  absorption 

A  3.  Transmission  phenomena 

A  4.  Atmospherics 

A  5.  Directional  properties 

A  6.  Waves  on  wires 

B.  Antennas 

B  1.  Elevated  (condenser)  antennas 

B  2.  Ground  and  underground  an- 
tennas 

B  3.  Special  types  of  antennas 

B  4.  Coil  Aerials 

B  5.  Directive  antennas 
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B  8.  Constants  of  antennas 
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C.  Electron  tubes 

C    \.  Electron  emission 
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C  5.  Electron  tube  detectors 
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C   7.  Radiotelephony  with  electron 
tubes 

C  8.  Regulator  tubes 

C   9.  Modulators 

C  10.  Heterodyne 

C  11.  Applications  to  radio  measure- 
ments 

C  12.  General. 


Radio  Measurements 

D  1.  Wave  length 

D  2.  Capacity 

D   3.  Dielectric  Constant 

D  4.  Inductance 

D   5.  Resistance 

D   6.  Decrement 

D   7.  Phase  difference  (Power  loss) 

D   8.  Current 

D   9.  Voltage 

D  10.  Signal  intensity 

D  11.  Cathode-ray  oscillograph 

D  12.  Direction  of  waves 

D  13.  General 

Properties  of  Materials 

E   1.  Insulating  Materials 

E  2.  Electrolytes 

E   3.  Magnetic  Materials 

E  4.  Conductors 

Radio  Theory 

F   1.  Simple  radio  circuits 

F  2.  Coupled  circuits 

F  3.  Resonance 

F  4.  Damping 

F  S.  Harmonics 

F   6.  Modulation 

F  7.  Beats 

F   8.  High-frequency  resistance 

F  9.  Inductance 

F  10.  Capacity 

F  11.  Negative  resistance 

F  12.  Rectification 

F  13.  Short  Waves 


F. 


G.  Radio  Research 

G   1.  Suggested  subjects 

G   2.  Programs 

G   3.  Personnel 


H. 

Radio  Instruction 

H  1. 

Military 

H  2. 

Commercial 

H  3. 

Courses  of  study 

H  4. 

Schools 

I. 

Miscellaneous    Radio    Apparatus  and 

Methods 

I  1. 

Transmitting  sets 

I  2. 

Arcs 

I  3. 

Rerei vim?  vts 

I  4. 

Tfich  vnltflffp  ppnpraton 

i  s! 

L&ree  current  generators 

I  6. 

Inductors 
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I  8. 

Resistors 
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Snark  cans 
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Transformers 

I  11. 

Amplifiers 
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Induction  coils 

I  14. 

Detectors,  crystal 

I  IS. 

Detectors,  miscellaneous 

I  16. 

Buzzers 

I  17. 

Recording  devices 

I  18. 

Automatic  devices 

I  19. 

Telephone  receivers 

I  20. 

Interrupters 

I  21. 

Modulating  methods 

I  22. 

Frequency  changers 

I  23. 

Protective  devices 

I  24. 

Rectifiers 

I  25. 

Electric  filters 

I  26. 

Shielding  and  grounding 

I  27. 

Laboratories 

I  28. 

Manufacture 

I  29. 

Impulse  excitation 

I  30. 

Switchboards 

J. 
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Communication  and  Applications 

J  !• 

High  power 

J  2. 

Continuous  waves 

J  3. 

Radiotelephony 

I 

Aircraft 

J  S- 

Submarine 

J  6. 

Navigation 

J  7. 

Radio  beacons 

J  8. 

Commercial 

J  °- 

Private 

J  10. 

Traffic 

J  II- 

Press 

J  12. 

Stations 

J  13. 

Installation 

J  14, 

Operating 

J  is. 

Interference 

J  16. 

Railroad 

J  17. 

Forestry 

J  18. 

Mining 

T  10 
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J  20. 

Naval 

J  21. 

Amateur 

J  22. 

Time  Signals 

J  23. 

Standard  wave  transmission 

J  24. 

Photographs — Transmission  of 

J  25. 

Induction  signalling 

J  26. 

Ground  telegraphy 

J  27. 

Buzzerphone 

J  28. 

Furnaces 

I  29. 

Wired  wireless 

J  30. 

Duplex  systems 

J  31. 

Codes 

J  32. 

Secrecy  systems 

J  33. 

Wave  length  assignment 

J  34. 

Radio  control  system 

J  35. 

Tree  telegraphy 

J  36. 

Historical 

J  37. 

National  developments 

K. 

Radio 

Miscellaneous 

K  1. 

Bibliographies 

K   2.  Patents 

K  3.  Symbols 

K  4.  Terminology 

K  5.  Standardization  (rules) 

K   6.  Legislation  and  regulation 

K   7.  Engineering  precautions 

K  8.  Towers 

K  9.  Graphical  methods 

K  10.  Tables 

K  11.  Biographical 

K  12.  Non-technical 

K  13.  Societies 

K  14.  Reports  of  meetings 

K  15.  Design 

K  16.  Miscellaneous 

K  17.  Specifications 

L.  Electrical  Subjects  Related  to  Radio 

L   1.  Motor  generators 

L  2.  Switches 

L  3.  Telephony 

L  4.  Batteries,  primary 

L  5.  Batteries,  secondary 

L  6.  Battery-charging  devices 

L   7.  Thermophones 

L  8.  Generators 

L  9.  Relays 

L  10.  Transformers 

L  11.  Oscillographs 

L  12.  Galvanometers 

L  13.  Reactance  Coils 

L  14.  Ammeters 

L  15.  Voltmeters 

L  16.  Electrodynamometers 

L  17.  Piezoelectric  phenomena  * 

L  18.  Submarine  cable 

L  19.  Frequency  meters 

L  20.  Wave  form  analysis 

L  21.  Telegraphy 

L  22.  Bridges 

L  23.  Mercury  vapor  tubes 

L  24.  X-Ray  tubes 

L  25.  Miscellaneous 

M.  Miscellaneous 

M    1.   Visual  signalling 

M  2.   Airplane  mail  service 

M  3.  Lightning 

M  4.   Photoelectric  Prenomena 

M  5.   Vacuum  apparatus 

M  6.  Mathematics 

M  7.  Mechanics 

M  8.  Sound 

M  9.  Heat 

M  10.  Light 

M  11.  Chemistry 

M  12. ,  Infra-red  signalling 

M  13. '  Submarine  signalling 

Index  to  Classification 

Abacs— see  Graphical  methods  (K-9) 
Aircraft  (J-4)  see  also  Transmitting  (I-i) 

and  Receiving  Apparatus  (1-3) 
Airplane— see  Aircraft  (J-4) 
Airplane  Mail  Service  (M-2) 
Alternators,  high-frequency  (1-12) 
Amateur  (J-21) 
Ammeters  (L-14) 

Ammeters— Radio.    See  Current  Measure- 
ment (D-7) 
Amplifiers  (electron  tube)  (C-6) 
Amplifiers  (miscellaneous)  (Ml) 
Antennas  (B) 

Apparatus — miscellaneous  radio  (I) 

Applications — radio  (J) 

Applications  of  Electron  tubes  to  Radio 

Measurements  (C-ll) 
Arcs  (1-2) 

Artificial  antennas  (B-9) 
Atmospherics  (A-41 
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Audibility— see     (A-4)     Signal  Intensity 

(D-10) 

Audions— see  Electron  Tubes  (C) 
Autodyne— see  Beats  (F-7) 
Automatic  devices  (1-18) 

Balloon— see  Aircraft  (J-4) 
Battery-charging  devices  (L-6) 
Batteries,  primary  (L-4) 
Batteries,  secondary  (L-S) 
Beats  (F-7) 
Bibliographies  (K-l) 
Biographical  (K-ll) 

Braun  tube— see  Cathode-Ray  Oscillograph 

(D-ll) 
Bridges  (L-22) 
Buzzerphor.e  (J-27) 
Buzzers  (1-16) 

Capacitive  coupling— see  Coupled  Circuits 

(F-2) 

Capacity— measurement  (D-2) 
Capacity— theory  (F-10) 
Cathode-ray  oscillograph  (D-ll) 
Cathode-ray  tube— see  Cathode-Ray  Oscil- 
lograph (D-ll) 
Chemistry  (M-ll) 
Codes  (J-31) 

Cofl  Aerials  (B-4)— -see  also  Direction  Find- 
ers (B-6) 

Induction  Signalling  (J-2S) 
Co&V- properties  of — see  Inductors  (1-6) 
Commercial  radio  instruction  (H-2) 
Commercial  radio  communication  (J-8) 
Constants  of  antennas  (B-8) 
Condensers  (1-7) 
Conductors  (E-4) 

Continuous  waves  (J-2) — see  also  Electron 
Tubes  (C)  Arcs  (1-2)  Alternators  (1-12) 

Corona— see  Electrical  Subjects— Miscellane- 
ous (L-2S) 

Courses  of  study  (H-3) 

Coupled  circuits  (F-2) 

Current  measurement  (Radio)  (D-8) 

Damped  waves— see  Spark  Gaps  (1-9) 
Damping — theory  (F-4) 
Decrement  (D-6) 

Decremeters — see  Decrement  (D-6) 

Design  (K-1S) 

Detectors,  crystal  (1-14) 

Detectors — Electron  Tube  (C-S) 

Detectors,  miscellaneous  (1-15)  see  also 
Negative  Resistance  Theory  (F-ll) 

Dielectric  constant — measurement  (D-3) 

Dielectric  loss — see  Phase  Difference  (D-7) 

Direction  finders  (B-6)  see  also  Cofl  Aerials 
(B-4)  Radio  beacons  (J-6) 

Direction  finding— see  Aircraft  (J-4)  Di- 
rection Finders  (B-6)  Directional  Prop- 
erties (A-S) 

Direction  of  waves — Measurement  (D-12) 

Directional  properties  of  radio  waves  (A-S) 

Directive  antennas  (B-S) 

Dischargers — see  Spark  Gaps  (1-9) 

Duplex  systems  (J-30) 

Eclipse  phenomena — see  Transmission  Phe- 
nomena (A-3) 

Eithoven — see  Galvanometers  (L-12)  Re- 
cording devices  (1-17) 

Electrical  filters  (I-2S) 

Electrodynamometers  (L-16) 

Electrolytes  (E-2) 

Electromagnetic  theory  (A-l) 

Electron  emission  (C-l) 

Electron  relays— see  Electron  Tubes— Am- 
plifiers (C-6) 

Electron  tube  detectors  (C-S) 

Electron  tube  generators  (C-4) 

Electron  tubes  (C) 

Elevated  (condenser)  antenna  (B-l) 

Engineering  precautions  (K-7) 

Filters— electrical  (I-2S) 
Fog  Signalling — see  Radio  Beacons  (J-7) 
Forestry  (J-17) 
Frequency  changers  (1-22) 
Frequency  (Measurement) — see  Radio  Meas- 
urements— Wave  Length  (D) 
Frequency  meters  (L-19) 
Fullerphone — see  Buzzerphone  (J-27) 
Furnaces  (High-frequency)  (J-28) 


Galvanometers  (L-12) 

Gaps— see  Spark  (1-9)  Arc  (1-2) 

Generators  (L-8) 

Graphical  methods  (K-9) 

Ground  connections  (B-7) 

Ground  telegraphy  (J-26) 

Ground  and  underground  antennas  (B-2) 

Harmonic  analysis — see  Wave-form  analysis 

(L-20) 
Harmonics  (F-S) 
Heat  (M-9) 

Heterodyne  (C-10)  see  also  Beats  (F-7) 

High,- frequency  alternators  (1-12) 

High-frequency  oscillograph — see  Cathode- 
Ray  Oscillograph  (D-ll) 

High-frequency  resistance  (F-8) 

High  power  radio  communication  (J-l),  see 
also  Stations  (J-12) 

High-speed  traffic— see  Automatic  Devices 
(1-18) 

High  voltage  generators  (1-4),  see  also  Rec- 
tifiers (1-24) 
Historical  (J-36) 

Hot-Wire  instruments—see  Current  Meas- 
urement (D-7) 

Impulse  excitation  (1-29) 

Incendiary  radio— see  Engineering  Precau- 
tions (K-7) 

Inductance — Measurement  (D-4) 

Inductance— Theory  (F-9) 

Induction  coils  (1-13) 

Induction  signalling  (J-25) 

Inductive  coupling— see  Coupled  Circuits 
(F-2) 

Inductors  (1-6) 

Infra-red  signalling  (M-12) 

Installation  (J-13) 

Instruction — Radio  (H) 

Insulating  materials  (E-l),  see  also  Phase 
Difference  (D-7) 

Interference  (J- 15) 

interrupters  (1-20) 

Ionization  Phenomena  (C-2) 

Kenotrons— see  Electron  Tubes  (C) 

Laboratories  (1-27) 

Lamps— see  Electron  Tubes  (C) 

Large  current  generators  (1-5) 

Legislation  and  regulation  (K-6) 

Light  (M-10) 

Lightning  (M-3) 

Longitude  determination  by  radio — see  Time 

signals  (J-20) 
Loops— see  Coil  Aerials  (B-4)  and  Direction 

Finders  (B-6) 

Magnetic  materials  (E-3) 

Manufacture  (1-28) 

Mathematics  (M-6) 

Measurements — Radio  (D) 

Mechanics  (M-7) 

Mercury  vapor  tubes  (L-23) 

Meteorology — see  Atmospherics  (A-4) 

Methods — Miscellaneous  radio  (I) 

Military  radio  communication  (J-19) 

Military  radio  instruction  (H-l),  see  also 

Military  Radio  Communication  (J-19) 
Mining  (J-18) 

Miscellaneous — Radio  (K-16) 
Miscellaneous  electrical  subjects  (L-25) 
Modulating  methods  (1-21) 
Modulation— Theory  (F-6) 
Modulation — see  also  Radiotelephony  (J-3) 

and  (C-7) 
Modulators— Electron  tube  (C-9) 
Motor  generators  (L-l) 

National  developments — (radio)  (J-37) 
Naval  radio  communication  (J-20) 
Navigation — Radio   applications   to  (J-6), 

see  also  Submarine  Radio  (J-5) 
Negative  resistance — Theory  (F-ll) 
Nomograms — see  Graphical  Methods  (K-9) 
Non-technical  radio  (K-12) 

Operating  (J-14) 

Oscillation  transformers — see  Transformers 

(MO) 
Oscillographs  (L-U) 

Quenched  gaps — see  Spark  Gaps  (1-9) 


Di 


Patents  (K-2) 
Personnel  (G-2) 

Phase  difference  (power  loss)  (D-7) 
Photoelectric  phenomena  (M-4) 
Photographs — Transmission  of  (J-24) 
Piezoelectric  phenomena  (L-17) 
Pliotrons— see  Electron  Tubes  (C) 
Power  loss— see  Phase  Difference  (D-7) 
Power  tubes— see  Electron  Tubes— Genera- 
tors (C-4) 
Press  traffic  (J-ll) 
Private  Radio  Communication  (J-9) 
Programs  (Research)  (G-2) 
Propagation — see  Transmission  Phenomena 
(A-3) 

Properties  of  electron  tubes  (C-3) 
Properties  of  materials  (E),  see  also  Radio 

Measurements  (D) 
Protective  devices  (1-23) 

Radiation  and  reception  (A-2) 

Radiation — see  also  Transmission  Phenomena 

(A-3) 

Radio  beacons  (J-7),  see  also  Direction 

Finders  (B-6) 
Radio  control  system  (J-34) 
Radiotelephony  (J-3) 
Radiotelephony  with  electron  tubes  (C-7) 
Railroad  radio  communication  (J-16) 
Reactance  coils  (L-13) 
Received  signals— see  Signal  Intensity  (D-10) 
Receiving  sets  (1-3) 
Recording  devices  (1-17) 
Reactification  (F-12) 

Rectifiers  (1-24),  see  also  Photoelectric  Phe- 
nomena (M-4),  Electron  Tubes  (C),  De- 
tectors, Miscellaneous  (1-15) 

Regulator  tubes  (C-8) 

Relays  (L-9; 

Reports  of  meetings  (K-14) 
Research— Radio  (G) 
Resistance  measurement  (D-5) 
Resistors  (1-8) 
Resonance  (F-3) 

Resonance  transformers — see  Transformers 

(MO) 

Rotary  gaps— see  Spark  Gaps  (1-9) 

Safety— see  Engineering  Precautions  (K-7) 
Schools  (radio)  (H-4) 
Secrecy  systems— Radio  (J-32) 
Shielding  and  Grounding  (1-26) 
Short  waves  (F-13) 

Signal  Corps— see  Military  Radio  (J-19) 

Signal  intensity  measurement  (D-10) 

Simple  radio  circuits  (F-l) 

Societies— Radio  (K-13) 

Sound   (M-8),  see  also   Signal  Intensity 

Measurement  (D-10) 
Spark  gaps  (1-9) 
Special  types  of  antennas  (B-3) 
Specifications  (K-17) 
Standard  wave  transmission  (J-23) 
Standardization  (K-S) 
Static — see  Atmospherics  (A-4) 
Stations  (J-12) 

Strays— see  Atmospherics  (A-4) 
Submarine — Radio  communication  (J-S) 
Submarine  cable  (L-l 8) 
Submarine  signalling  (jS~}3) 
Suggested  subjects  for  research  (G-l) 
Switchboards  —Radio  (1-30) 
Switches  (L-2) 
Symbols— Radio  (K-3) 

Tables  (K-10) 
Telegraphy  (L-21) 
Telephone  receivers  (1-19) 
Telephony  (wire)  (L-3) 
Terminology  radio  (K-4) 
Theory— Radio  (F) 

Thermal  ammeters — see  Current  measure- 
ment (D-7) 
Thermionic  tubes — see  Electron  Tubes  (C) 
Thermocouples — see  Current  Measurements 
(D-8) 

Thermoelements — see  Current  Measurements 

(D-8) 
Thermophones  (L-7) 
Time  Signals  (J-2 2) 
Towers— Radio  (K-8) 
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Traffic  (J-10) 

Traffic  regulations— see  Legislation  (K-6) 
Transformers  (commercial)  (L-10) 
Transformers  (radio)  (1-10) 
Transmission  phenomena  (A-3) 
Transmitting  apparatus— see  Stations  (J-12) 
Transmitting  sets  (1-1),  see  also  Electron 

Tube  Generators  (C-4) 
Tree  telegraphy  (J-36) 
Triodes— see  Electron  Tubes  (C) 
Tropical  radio— see  Interference  (J-1S) 
Tubes— see  Electron  Tubes  (C) 
Tuning— see  Resonance  (F-3) 
Ultraudions — see  Electron  Tubes  (C) 
Undamped  waves— see  Continuous  Waves 

(J-2),  Electron  Tubes  (C),  Arcs  (1-2), 

Alternators  (1-12) 
Vacuum  tubes— see  Electron  Tubes  (C) 
Vacuum  apparatus  (M-5) 
Valves— see  Electron  Tubes  (C) 
Vibration  galvanometers— see  Galvanometers 

(L-12) 
Visual  signalling  (M-l) 
Voltage  measurement  (D-9) 
Voltmeters  (L-1S) 
Wave  form  analysis  (L-2«) 
Wave  length  measurement  (D-l) 
Wave  length  assignment  (J-33) 
Wave  phenomena— Radio  (A)- 
Waves  on  wires  (A-6) 
Wired  wireless  (J-29) 
X-Ray  tubes  (L-24) 

THE  foregoing  classification  and 
index,  published  through  the  cour- 
tesy of  Dr.  S.  W.  Stratton,  Director  of 
the  Bureau  of  Standards,  offers  very 
considerable  advantages  to  those  who 
keep  a  file  of  notes  and  articles,  or  a 
directory  of  publications  in  which  radio 
articles  have  appeared. 

Dr.  Stratton  has  stated  that  this  is 
not  a  final  classification,  and  has  asked 
for  suggestions  on  any  subjects  or 
methods  by  which  it  can  be  made  more 
complete.  In  its  present  form,  how- 
ever, it  serves  admirably  the  needs  of 
engineers  and  experimenters. 

There  are  two  methods  of  using  the 
classification.  One  is  to  purchase  a 
standard  Irving-Pitt  loose-leaf  binder 
which  takes  8J^-  by  11 -in.  paper. 
Heavy  cardboard  sheets,  bearing  the 
classification  letters,  will  serve  for  the 
main  divisions.  Then  clippings  can 
be  pasted  or  fastened  with  rubber  ce- 
ment to  sheets  bearing  the  subdivision 
numbers.  This  system  has  the  disad- 
vantages of  being  cumbersome,  and  re- 
quiring the  cutting  of  the  publications. 

A  better  way  is  to  keep  the  publica- 
tions intact,  and  simply  note  the  name, 
date,  and  page  on  a  card  arranged  in  a 
small  index. 


RADIO  EQUIPMENT  FOR  SMALL 
BOATS 

(Continued  from  page  350) 

former  is  mounted  at  the  front  on  the 
small  center  panel.  The  rotary  gap  is 
carried  on  the  shaft  of  the  motor  gen- 
erator. Insulated  terminals  and  the 
phase  adjusting  handle  can  be  seen  in 
the  side  view. 

Any  one  of  three  wavelengths,  300, 
450  or  600  meters,  can  be  selected  by 


the  handle  at  the  front  of  the  upper 
panel.  A  set  of  this  sort  is  generally 
used  on  such  boats  as  can  accommodate 
an  operator,  or  where  one  of  the  crew 
is  capable  of  handling  the  radio  ap- 
paratus. 


BOOK  REVIEW 


(Continued  from  page  347) 
The  set  is  of  the  standardized  panel 
type  so  designed  as  to  simplify  to  the 
greatest  extent  the  work  of  building  a 
long  wave  receiver. 

The  particular  value  of  this  pam- 
phlet lies  in  the  fact  that  specific  direc- 
tions are  given  on  the  condensers  and 
inductances  so  that  the  set  can  be  de- 
pended upon  to  operate  over  its  rated 
range  of  wavelengths  at  maximum  effi- 
ciency. With  a  set  of  this  type  and 
a  single  wire  300  ft.  long,.  European 
stations  have  been  copied  clearly  at 
New  York,  without  the  use  of  an  am- 
plifier. 


TWO  STEP  AUDIO  FREQUENCY 
AMPLIFIER 
(Continued  from  page  346) 
side  of  the  transformer.  The  detector 
B  battery  is  left  in  circuit,  as  no  pro- 
vision is  made  on  the  amplifier  to  sup- 
ply the  detector  plate  potential. 

A  quick  adjustment  of  the  amplifier 
rheostats  puts  the  set  in  operation,  after 
the  detector  has  been  adjusted.  Often- 
times the  operation  is  improved  by 
changing  tubes,  for,  though  they  are 
designed  to  have  similar  characteristics, 
vacuum  tubes  do  vary. 

This  amplifier  can  be  used  with  the 
radio  frequency  amplifier  described  in 
the  March,  1920,  issue  of  Everyday 
Engineering.  The  audio  frequency 
amplifier  is  simply  inserted  in  the  de- 
tector circuit.  With  this  combination, 
signals  which  can  be  barely  heard  with 
only  a  detector,  come  in  so  loudly  that 
the  phones  cannot  be  kept  on  the  ears. 

Fig.  8  gives  a  wiring  diagram  of  the 
amplifier  used  with  the  audion  receiver 
described  in  the  March,  1920,  issue. 
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Subtract  from  the  value  of  R  ob- 
tained to  produce  balance  the  correc- 
tion factor  Rc.  To  obtain  the  multi- 
plying factor  M  of  the  bridge  divide 
the  value  of  inductance  in  millihenrys 
by  the  result  obtained  above. 

Inductance  in  millihenrys 


A  SIMPLE  METHOD  OF  MEAS- 
URING INDUCTANCE  AT 
LOW  FREQUENCIES 
(Continued  from  page  355) 
Method  or  Procedure 

1.  Determine  the  correction  factor 
Rc  as  explained  under  corrections. 

2.  Calibration  of  the  bridge. 
Connect  a  standard  inductance  of 

known  value  across  the  terminals  UV 
and  readjust  the  resistances  R  and  r2 
until  minimum  sound  is  heard  in  the 
receivers. 


 —  —  M 

R— Rc 

This  factor  is  approximately  .1  when 
the  switch  k  is  open  and  .01  when  it 
is  closed. 

Measurement  of  an  Unknown 
Inductance 

1.  Obtain  the  value  of  the  correc- 
tion factor  R0  and  the  multiplying  con- 
stant of  the  bridge  M  as  explained 
above. 

2.  Connect  the  inductance  to  be 
measured  to  the  terminals  U  and  V  of 
the  bridge  and  readjust  R  and  r,  until 
a  balance  is  obtained. 

The  unknown  inductance  is  then  cal- 
culated in  the  following  way. 

L  in  millihenrys  =  M  (R»— R,) 
where  R„  is  the  value  of  R  for  balance 
when  L  unknown  is  connected. 

A  numerical  example  may  help  to 
illustrate  the  method.  Suppose  R,— 
2  ohms.  Let  switch  K  be  open.  Con- 
nect a  1  millihenry  coil  to  the  ter- 
minals of  the  bridge  and  suppose  the 
value  of  R  —  13  ohms.  The  multiply- 
ing constant  of  the  bridge  is  then: 
1  millihenry  1 

M  =  =  —  =  .091 

13—2  11 
Suppose  now  that  when  the  un- 
known inductance  is  connected  to  U  and 
V  and  the  resistance  R  necessary  to 
balance  the  bridge  is  75  ohms,  the  in- 
ductance can  be  calculated  as  follows: 
L=.091  (75—2) 
=  6.64  millihenry 


In  the  April  7th  issue  of  The  Aeroplane, 
under  the  heading  "On  American  Credulity" 
is  suggested  (by  an  American  paper)  the 
transmission  of  power  to  an  aeroplane  in 
flight  by  "wireless." 

Suppose  two  power-transmitting  stations 
are  10  miles  apart,  a  machine  can  only  be 
five  miles  from  the  source  of  power,  so  the 
wireless  power-wave  that  reaches  the  ma- 
chine would  have  proceeded  through  space 
five  miles,  not  direct  to  the  aeroplane  but  in 
every  direction.  That  is,  the  power-wave 
reaching  the  machine  would  be  part  of  huge 
wave  in  the  form  of  a  sphere  five  miles  in 
radius  (for  of  course  wireless  waves  travel 
through  the  earth  as  well  as  the  atmosphere) 
having  a  total  area  of  8,758,000,000  sq.  ft. 

If  we  assume  the  aerial  on  the  machine 
covers  10  sq.  ft.  the  energy  derived  by  the 

1 

receiving  apparatus  will  be  only   

875,800,000 

of  the  total  transmitted  from  the  source,  or 
only  0.000,000,000,114  per  cent.  If  the  ma- 
chine requires  a  constant  400  h.p.  the  total 
transmitted  power  will  have  to  be  350,320,- 
000,000  h.p. 

I  think  this  will  show  what  possibilities 
this  system  has  I — G.  Gordon  Denoon. 
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MAKING   WOOD    FIRE  RESIS- 
TANT WITH  PAINT 

FIRE  retardent  paints  are  the  most 
practical  mrans  so  far  discovered 
by  the  Forest  Products  Laboratory  by 
which  small  amounts  of  wood  can 
economically  be  made  fire  resistant. 
The  only  other  known  methods  of  de- 
creasing the  inflammability  of  wood  are 
to  keep  it  wet,  or  to  inject  into  it  certain 
chemicals  under  pressure.  These  meth- 
ods, though  more  effective  than  paint- 
ing, are  usually  either  impracticable  or 
too  expensive  to  be  considered. 

Ordinary  calcimine  or  whitewash 
has  proved  in  tests  to  be  as  fire  resistant 
as  any  paint  covering  tried.  It  is  cheap 
and  convenient  to  use.  Although  it 
will  not  prevent  the  burning  of  wood 
exposed  continuously  to  a  high  heat,  a 
good  coat  of  calcimine  on  wood  will  de- 
crease the  danger  of  a  blaze  spreading 
from  burning  cigarettes,  sparks,  match- 
es, and  similar  small  sources  of  fire. 
Calcimine  is,  of  course,  more  effective 
for  inside  than  for  outside  use. 

For  exterior  use  numerous  patented 
fire  retardent  paints  are  available.  An 
effective  outdoor  paint  which  has  been 
developed  at  the  Forest  Products  La- 
boratory consists  of  linseed  oil,  zinc 
borate,  and  chrome  green.  This  paint 
has  maintained  its  fire-resisting  prop- 
erties through  more  than  three  years  of 
exposure  to  the  weather. 


RUST  PROOFING 

THERE  is  a  constant  demand  for 
cheap,  simple  treatments  of  iron 
and  steel  which  will  give  uniform  coat- 
ings which  are  rust-proof.  Sherardizing 
and  galvanizing  are  well  known,  as  is 
also  the  Bower-Barff  process,  which 
produces  a  surface  composed  mainly  of 
Fe,04.  To  this  list  may  be  added  the 
recently  improved  phosphatic  coatings 
which  seem  to  be  cheaper  than  the 
other  processes  and  to  give  a  uniform- 
ity of  coating  that  is  much  in  its  favor. 

The  processing  solution  is  composed 
of  phosphoric  acid,  iron  phosphate  and 
manganese  dioxide.  The  bath  must  be 
used  under  controlled  conditions  and  is 
kept  in  constant  circulation.  The  arti- 
cles are  immersed  for  from  one  to  two 
and  a  half  hours  at  a  temperature  of 
210-212  degrees  F.  The  treatment  is 
considered  finished  when  the  evolution 
of  gas  ceases,  whereupon  the  work  is 
dried  and  dipped  in  a  paraffine  oil  mix- 
ture and  afterwards  set  upon  pans  or 
racks  to  drain.  The  materials  treated 
are  said  to  be  resistant  to  rust  and  stand 
exposure  very  satisfactorily.  The  proc- 
ess is  particularly  adapted  for  the  treat- 
ment of  tools,  motor  parts,  typewriter 
parts,  and  other  similar  pieces  which 
should  be  rustproof  and  at  the  same 
time  attractive  in  appearance. — Scien- 
tific American. 


You've  Gone  Way  Past  Me,  Jim" 


"Today  good  old  Wright  came  to  my  office.  All  day  the  boys 
bad  been  dropping  in  to  congratulate  me  on  my  promotion.  But 
with  Wright  it  was  different. 

"When  I  had  to  give  up  school  to  go  to  work  I  came  to  the  plant  seeking 
any  kind  of  a  job— I  was  just  a  young  fellow  without  much  thought  about  re- 
sponsibilities. They  put  me  on  the  payroll  and  turned  me  over  to  Wright,  an 
assistant  foreman  then  as  now.  He  took  a  kindly  interest  in  me  from  the  first. 
'Do  well  the  job  that's  given  you,  lad,'  he  said,  'and  in  time  you'll  win  out' 

"Well.  I  did  my  best  at  my  routine  work,  bat  I  toon  realized  that  It  ever  I  ni  going  to  get 
ahead  I  most  not  only  do  my  work  well,  bat  prepare  for  something  better.  So  I  wrote  to 
Seranton  and  found  I  could  get  exactly  the  course  t  needed  to  learn  our  business.  I  took  it 
up  and  began  studying  an  hour  or  two  each  evening. 


'Why,  In  Just  a  little  whUe  my  work  took  on  a  whole  new  meaning.  Wright  began  giving 
me  the  most  particular  Jobs— and  asking  my  advice.  And  there  came,  also,  an  increase  in 
pay.  Next  thing  I  knew  I  was  made  assistant  foreman  of  a  new  department  I  kept  right  on 
studying  because  I  could  see  results  and  each  day  I  wac  applying  what  I  learned.  Thi 
was  a  change  and  I  was  promoted  to  foreman 

—at  good  money,  too.  r~  ~~  —  ~~  """»■»■  sm»t  met 

"And  now 
am  superintendent. 


hen  there 


ley,  too.  I —  —  —  —  «— reae  em  met  —  —  —  —  — f 

the  nrrt  bi«  goal  t.™.ehed-i    IMTERNATIONAL  CORRESPONDENCE  SCHOOLS 

ndent.  with  an  income  that  •  ^  e086 SCRANTON,  PA. 


means  independence,  comforts  and  enjoy- 
ments at  home— all  those  things  that  make 
life  worth  living. 


"Wright  is  still  at  the  same  Job.  an  ex- 
a  pie  of  the  tragedy  of  lack  of  training. 
What  a  truth  be  spoke  when  he  said  today. 


"You've  gone  'way  past  me,  Jim— and  you 
deserve  to.'  Heads  win— every  time!" 

Yes,  it's  simply  a  question  of  training. 
Your  hands  can't  earn  the  money  you  need, 
but  your  head  can  if  you  give  it  a  chance. 

The  International  Corns  pon  dence  Schools 
have  helped  more  than  two  million  men  and 
women  to  win  promotion,  to  earn  more 
money,  to  know  the  Joy  of  getting  ahead  in 
business  and  in  life. 

Isn't  it  about  time  to  find  out  what  they 
can  do  for  you? 

You,  too,  can  have  the  position  you  want 
in  the  work  of  your  choice,  with  an  income 
that  will  make  possible  money  in  the  bank,  a 
home  of  your  own,  the  comforts  and  luxuries 
you  would  like  to  provide  your  family.  No 
matter  what  your  age,  your  occupation,  your 
education,  or  your  means— you  can  do  it ! 

All  we  ask  is  the  chance  to  prove  it— with- 
out obligation  on  your  part  or  a  penny  of  cost 
That's  fair,  lsnt  it?  Then  mark  and  mail 
this  coupon. 


Explain,  without  obUgatlng  ma.  bow  I  can  qualify  fnr 
the  position,  or  m  the  eubject,  before  which  I  mark  X. 
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You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  absolutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  We 
catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect. 

Get  a  copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material 
from  one  source  of  supply  and  save  trouble. 

Our  180  page  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  INC. 


New  York— 17  Park  Place 
Chicago — 114  So.  Wells  St. 


St.  Louie — 1106  Pine  St, 
San  Francisco — 604  Mission  St. 
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IHjf^ioNAL 

VACUUM  TUBE  DETECTOR 


or 


SINGLE  STAGE  AMPLIFIER 


Single  tube  Detector  and  Amplifier  Units  are  among  the  most 
useful  of  the  Interchangeable  panel  instruments  in  the  Interna- 
tional Experimental  Apparatus  Line. 

READY  FOR  IMMEDIATE  DELIVERY 

AUDION  DETECTOR  RTD-102-A  $15.00 

SINGLE  STAGE  AMPLIFIER  RTA- 104- A. $26.00 

F.  O.  B.  NEW  YORK  CITY 
Write  to  Department  21  for  our  new  FREE  six-page  catalogue. 

International  Radio  Telegraph  Company 

326  BROADWAY  NEW  YORK  CITY 


We're  Prompt! 

You  don't  have  to  wait  from  three  weeks  to  three 
months,  for  the  apparatus  you  order.  On  everything 
except  apparatus  specially  constructed  to  order,  you'll 
have  the  benefit  of 

Shipment  Guaranteed  Within  Twenty-Four  Hours 
Audioes  and  Amplifiers 


Audion  Control  .  .  $22 
Without  bulb  or  B 
batteries: — 

1  Step  Amplifier 
Without  Detector. $28 
With  Detector  .  .  .  $33 

2  Step  Amplifier 
Without  Detector. $45 
With  Detector  .  .  .  $50 


If  you  want  a  bright,  uw,  auaihlr  bulletin  uuu  umii  ■omeuung;  nl  ui  6o  la  stemse, 

fcJ^A^*11*^  $1 .50 

c'Ma??     The  Radio  Engineering  Co.  614 

P.  O.  B  x  859 
Richmond,  Va. 


Baltimore,  Md. 


North  Calvert 
Street 


10-Ampere 
Reco  Key 

Mounted  o  n 
Italian  marble 
base,  with 
solid  silver 
bar  contact 
points,  fin- 
ished In 
brushed  brass 
or  nickel. 
Absolutely  no 
side  play  in 
this  Key.  A 
great  big  spe- 
cial at  SfUO 
postpaid. 


PRACTICALLY  ANYTHING  A  RADIO  MAN  WANTS  IS  SOLD 
AT  THE  STORE  OF  THE 

American  Electro  Technical  Appliance  Company 

....  .,    "ERE  SOME  OF  THE  INSTRUMENTS  KEPT  IN  STOCK 

Filament  Ammeters  tar  Radio  work.  "•dJ^EW''[-8"l«J-   0-1.  0-2  Ampor...    List  Price.  $8.20 

Loom  Couplers.  $5.00.  $10.00.  $15.00.  $19.00. 

Tuning  Colli.  4.000  Meters,  $4.75:  1.250  Meters.  $3.50. 

Murdook  Variable  Condoniora.  .001  MFD.  84-75:  .0005, 

DeForsit  Varlablo  Condensers  Always  On  Hand. 
Fixed  Condensers,  .002  MFD.  70c;  .003.  90c. 
Oscillation  Transformer  <M  urdock  Type) ,  $5.00. 
Lightning   Switch.  (00  V.-I00  AMP.,  $8.94. 
Switch  Points  3/I6-X3/I6".  Threaded  Shank  with  Nut. 
3o  Ea. 

SWItoh  Points.  3/le"x3/l6"  with  Maohlne  8crow.  20c 
Per  Dor. 


DEPT. 


White  Metal  Dials.  3'.  50o. 
Binding  Posts.  9c.  10c.  I2o  and  20o. 
Paragon  Rheostats.  $1.75. 
De  Fort  it  Rheostats,  $1.00. 
All  the  Wireless  Press  Books. 

Maroonl  VT  Bulbs.  $7.00:  Socket  for  Same,  81.50. 
Murdook  VT  Socket  $1.00;  DoForest  Type,  tl.50. 
Western  Electric  Phones.  $12.00. 

Complete   Stock   of    DoForest.    Murdock   and  Grebe 

Manufacture. 
Loads  of  Other  Apparatus  on  Hand. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

EM,  23S  FULTON  STREET  NEW  YORK  CITY 


NAPIER'S  RODS  AND  THEIR  USE 
(Continued  from  page  323) 

addition  of  3  to  9.  It  can  all  be  seen 
in  the  cut.  This  gives  12.  The  2  is 
put  down  as  the  fourth  figure  of  the 
answer  and  the  1  is  carried  to  the  next 
addition,  giving  1  and  4  and  1  to  be 
added,  making  6,  the  fifth  number  of 
the  answer.  The  last  or  left-hand  num- 
ber of  the  product  is  2.  There  is  no 
addition  for  the  left  hand  number; 
often  there  is  1  to  be  added  to  it  from 
the  preceding  addition,  which  may  have 
given  1  to  carry. 

The  rods  were  sometimes  made 
square  and  the  four  sides  used  for  dif- 
ferent sets  of  multiplications.  It  was 
his  practise  with  four-sided  rods  to  put 
the  alternate  sides  in  reverse;  this  is 
shown  in  the  cut.  The  rods  were  very 
popular  in  old  times;  at  the  tercente- 
nary of  Sir  Charles  Napier,  which  was 
celebrated  in  Edinburgh  a  few  years 
ago,  a  number  of  sets  were  exhibited, 
which  had  come  down  from  former 
days.  On  square  rods  the  numbers 
were  so  selected  that  the  sum  of  the 
index  numbers  on  alternate  faces  were 
equal.  The  sequence  of  numbers  on 
the  four  faces  of  the  rods  ran  as  fol- 
lows: 9,  8,  0,  1;  7,  9,  2,  0;  6,  9, 
3,  0;  3,  4,  6,  5  and  so  on.  They  ran 
ten  to  the  set,  and  a  typical  size  was 
2yi  inches  long  and  3/16  inch  square. 

When  square  rods  with  reversed  fig- 
ures are  used,  the  top  index  figure  has 
to  be  omitted,  and  only  nine  squares 
put  on  each  rod. 


TO  MAKE  A  HOLE  IN  GLASS 

MAKE  a  circle  of  clay  or  cement 
rather  larger  than  the  intended 
hole;  pour  some  kerosene  into  the  cup 
thus  formed,  ignite  it,  place  the  plate 
upon  a  moderately  hard  support,  and 
with  a  stick  rather  smaller  than  the 
hole  required,  and  a  hammer,  strike  a 
rather  sharp  blow.  This  will  leave  a 
rough-edged  hole,  which  may  be 
smoothed  with  a  file.  Cold  water  is 
said  to  answer  even  better  than  a  blow. 


While  phosphorus  is  an  excellent  in- 
gredient in  bronzes  if  used  properly,  it 
can  likewise  become  harmful  if  not  em- 
ployed in  the  right  manner.  Too  much 
phosphorus  in  the  copper  and  tin 
bronzes  (without  zinc  in  them)  will 
cause  the  tin  to  separate  in  hard  "tin- 
spots."  When  zinc  is  present  in  the 
bronzes,  a  very  small  amount  of  phos- 
phorus only  can  be  employed.  A  large 
amount  causes  blowholes.  The  amount 
of  phosphorus  to  use  is  as  follows: 
When  no  zinc  is  present,  about  0.25 
per  cent.  When  zinc  is  present,  from 
0.01  to  0.02  per  cent. 
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AudioTron 

The  Original  Tubular  Vacuum  Detector,  Amplifier,  Oscillator 

NOW  FREE  FROM 
ALL  RESTRICTIONS 

Dealers  and  Amateurs! — 


AudioTrons,  recognized  as  the  most  sensitive  de- 
tectors ever  produced,  are  now  offered  for  amateur  and 
experimental  uses  in  radio  communication  without  any 
restrictions  whatever.  They  are  no  longer  limited  to 
audio  frequency  and  can  now  be  used  as  detectors  and 
oscillators  as  well  as  amplifiers. 

All  patent  questions  also  have  been  definitely  settled. 
AudioTron  is  the  first  and  only  amateur  vacuum  tube 
licensed  under  Fleming.  Vacuum  tube  patents  are  basic 
and  have  been  sustained  by  the  Federal  Courts. 

Be  sure  to  get  genuine  AudioTrons.  They  outclass 
any  other  form  of  detector  and  are  absolutely  free  from 
all  legal  restrictions  or  difficulties.  These  new  uses  make 
it  even  more  necessary  to  insist  on  the  genuine.  You 
can  always  tell  a  real  AudioTron  by  the  name 
stamped  plainly  on  the  glass. 

Insist  on  the  name  AudioTron  on  every  tube  you 
purchase:  Fully  guaranteed  bytheAUDIoTRON  Mfg. 
Co.       (Read  the  guaranty  below.) 


Your  last  chance  for  an 

AudioTron  ££.  Detector 


•  Manufacturing  reasons  make  it  im- 
possible to  continue  the  present 
hand  made  AudioTron. 
This  type  has  a  double  filament  of 
special  thorium  tungsten  and  the 
operating  life  is  over  2,000  hours. 
No  special  socket  is  required.  The 
electrical  and  mechanical  dimen- 
sions result  in  a  heavy  plate  current 
and  corresponding  signal  strength. 
Plate  voltage  under  40. 
The  few  thousand  that  will  still  be 
produced,  however,  will  be  of  the 
same  standard  of  excellence  that 
has  characterized  every  AcdioTbox. 
Already  recognized  as  the  most 
sensitive  detector  on  the  market, 
these  few  that  still  remain,  with  all 
restrictions  on  amateur  use  lifted, 

AUDIOTRON  MFG.  COMPANY 

(Successors  to  the  AUDIO  TRON  Sales  Co.) 
Dept.  V         Lick  Bldg.         San  Francisco,  California 


are  undoubtedly  the  greatest  op- 
portunity ever  offered  to  amateur 
radio  operators. 

See  your  dealer  at  once  or  order 
direct.  Be  sure  to  benefit  by  this 
last  opportunity  to  secure  a  hand 
made  super-sensitive  double  fila- 
ment AunioTaox  Detector,  Ampli- 
fier, Oscillator. 

$6.00  each 
No  Increase  in  price 

The  AudioTron  Exclusive  Guar- 
anty: Each  and  every  AudioTbon 
is  guaranteed  to  arrive  in  good  con- 
dition and  to  prove  fully  satisfac- 
tory. Replacement  of  unsatisfac- 
tory tubes  will  be  made  free  of 
charge. 
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NEW  RADIO  PRODUCTS 
and  PERSONAL  SERVICE 

In  endeavoring  to  give  personal 
service  to  oar  ever  growing 
clientele,  we  realize  that  new 
and  more  modern  products 
make  for  the  betterment  and 
improvement  of  radio  work 
and  to  this  end  we  offer  you  the 
latest  scientific  achievement  in 
radio 

DUO  LATERAL  WOUND  COILS 

made  in  several  different  sizes  covering  every  wavelength,  these 
coils  have  staggered  winding  and  a  lower  natural  period,  lower 
high  frequency  resistance,  very  low  distributed  capacity,  lower 
D.  C.  resistance  and  higher  self  inductance,  which  makes  it  an 
ideal  part  of  any  set  and  superior  to  all  other  coils  for  amateur 
work. 

Radio  Engineers  have  made  extensive  tests  of  these  coils  and  give 
them  their  highest  recommendations. 

ORDER  BY  CATALOG  NUMBER  AS  LISTED 


Catalog 

Work  ins  Wavdangth 

Inductance  In 

List  Price  Each 

Number 

Rang*  In  Maters 

Millihenries 

Unmounted 

28 

130  to  250 

.045 

.045 

*  .90 

35 

180  to  450 

.075 

.073 

1.00 

80 

250  to  700 

.156 

.15 

1.10 

78 

400  to  900 

.36 

M 

1JM 

100 

500  to  1400 

.66 

37 

130 

180 

600  to  2000 

1.40 

1.35 

1.40 

200 

1000  to  2500 

2M> 

2.30 

\JB0 

250 

1200  to  3500 

4.2 

4. 

1.60 

300 

1500  to  4500 

6.25 

6.1 

1M 

400 

2000  to  5000 

10.62 

10.2 

2.00 

500 

3000  to  6000 

17.6 

173 

2O0 

600 

4000  to  10000 

25.0 

22.0 

2JW 

780 

5000  to  12000 

38.0 

35-3 

2.70 

1000 

5000  to  15000 

72.8 

68.3 

2.90 

1250 

10000  to  20000 

116.6 

112  J 

3.80 

1500 

15OO0  to  25000 

171.5 

162.2 

4.00 

We  also  carry  a  large  stock  of  high  grade  electrical  apparatus,  includ- 
ing a  Tory  complete  line  of  heating;  appliances. 

You  have  our  most  courteous  invitation  to  spend  a  few  moments  in  our 
spacious  show  rooms  and  look  over  our  complete  stock.  We  will  gladly 
show  you  any  instrument  or  part  you  may  desire  to  examine.  It  will 
be  a  revelation  to  you,  besides  it  is  part  of  our  service. 

OUR  WORD  OF  HONOR  TO  YOU  IS 

OUR  GUARANTEE.     LET  US  PROVE  IT. 

Write  Dept.  F6  for  literature  and  price  liata 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

j. 


J.  DiBUai,  Secy. 

6  Warren  Street 


Stantley,  Trees. 

New  York 


SUMMER  CONSTRUCTION 

of  that  new  radio  set  should  Incorporate  new.  efficient  and  Inezpenalve  lmprovamenu.  "ARRANBEE  JACKS 
AND  PLUGS"  accomplish  men  a  purpose. 

Use  "ABBANBEE  JACKS  AND  PLUGS" 
for  cutting  In  additional  headsets:  on  re- 
eelrlnt  or  audlon  control  psnels  In  place 
of  binding  posts;  for  miniature  expert- 
mental  board  for  conveniently  variable 
vacuum  tube  or  other  circuits,  and  for 
hundreds  of  other  practical  usee. 

"ARRANBEE  JACKS  AND  PLUGS"  mean  a  new  era  In  construction  of  future  radio  Instruments, 
to  your  dealer  NOW  and  ask  him  for  Ihem.    He  will  get  them  for  you  if  you  want  them. 
Made  by  the  makers  of  the  famous  "STANDARD  VT  BATTERY." 

"ARRANBEE  JACKS  AND  PLUGS,"  nickel  plated,  $1.50  per  dozen. 

RICHTER  &  BYRNE,  Manufacturers 

198  Roebling  Street,  Brooklyn,  N.  Y. 
PACENT  ELECTRIC  CO,  Inc.,  SOLE  EASTERN  AGENTS,  ISO  NASSAU  ST., 

NEW  YORK  CITY. 


Should  you  know  of  a  worthy  young  man  desirous  of  obtaining 
a  good  technical  education  and  making  a  good  future  for  himself  refer 
him  to  our  announcement  on  page  379  of  this  number. 


SIMPLE  APPLIANCE  SAVES 
LAMPS 
By  A.  A.  Mickaud 

HUNDREDS  of  shop  managers  and 
plant  office  managers  are  apt  to 
overlook  the  largest  and  most  important 
expense  factor  entering  into  lighting 
costs  and  by  drawing  their  attention  to 
it,  they  will  eliminate  the  underlying 
cause  and  in  consequence,  lower  the 
lighting  bill  considerably.  This  applies 
to  hundreds  of  cases  where  powerful 
electric  drop-lights  are  used  in  offices  or 
shop  departments  located  directly  below 
a  machine  shop  or  other  factory  depart- 
ment, where  considerable  banging 
around,  moving  of  parts  in  process  of 
manufacture,  trucking,  or  punch  press 
action,  causes  the  floor  to  vibrate  ex- 
cessively or  jar  quickly.  The  sudden 
bang  will  invariably  break  the  filament 
or  sever  the  wire  in  the  lamp,  directly 
under  the  disturbance,  and  a  new  lamp 
must  then  take  its  place.  The  filament 
of  Tungsten  lamps  are  more  fragile 
than  those  of  ordinary  carbon  lamps, 
which  are  rapidly  being  superseded  by 
the  more  efficient  type. 


Spring  suspension  to  save  fragile  lamps 

An  office  using  40  250-volt,  200-watt 
lamps,  and  located  under  a  machine 
shop  (where  only  light  parts  were  being 
manufactured)  came  under  the  writer's 
observation,  and  it  developed  that  a 
daily  average  of  four  lamps  were  re- 
placed at  a  cost  of  $1.75  each,  or  a 
total  daily  expense  in  that  department 
alone  of  $7.00.  As  this  daily  loss  was 
continued  for  a  long  time  in  an  office 
with  only  40  lights,  located  under  a 
machine  shop  making  light  parts,  the 
reader  will  appreciate  the  great  saving 
to  a  company  having  many  large  offices 
and  shops  that  come  directly  under  de- 
partments making  heavy  parts,  and  the 
unnecessary  expense  incurred  in  some 
cases  must  amount  to  thousands  of  dol- 
lars annually.  In  fact,  inasmuch  as  the 
bad  lamps  are  usually  replaced  by  the 
electrician  or  assistant  before  or  after 
office  hours — there  being  nearly  ade- 
quate light  during  the  day  from  nearby 
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lights  not  coming  directly  under  the 
cause  of  destruction — this  unnecessary 
expense  is  not  likely  to  come  under  the 
observation  of  a  responsible  person. 
And,  again,  it  is  hardly  necessary  to 
mention  the  inconvenience  sometimes 
felt  when  there  is  no  light  at  all  at  a 
time  when  it  is  most  needed,  as  in  the 
case  of  sudden  darkness  brought  about 
by  an  impending  storm,  or  at  a  time 
when  night  work  is  required,  in  the 
offices  that  use  very  little  artificial  light 
during  the  day. 

The  accompanying  drawing  shows 
the  practical  remedy  that  was  adopted 
several  months  ago  by  the  concern  using 
only  40  large  drop  lights  in  their  offices, 
and  the  worth  while  saving  has  proved 
its  practicability,  and  at  the  present 
time  the  lights  in  the  shop  are  being 
equipped  with  these  springs. 


BRUSH  AND  GAGE  COM- 
BINATION 

A CONCERN  in  Springfield,  Mass., 
has  brought  out  the  gage  illustrated 
herewith.  The  brush  serves  to  clean 
the  dirt  from  the  hole  to  be  gaged,  and 
it  is  claimed  that,  thus  equipped,  the 
life  of  the  gage  is  lengthened  by  not 
coming  in  contact  with  a  hole  charged 
with  gritty  substances.    The  bristles 


■Brush 


B'ush 


'"Go  "Plug  -Handle 
"Nogo'P/ug"'. 


Brush  and  gate  combination 

are  of  slightly  varying  lengths  so  that 
when  the  brush  is  used  in  connection 
with  a  thread  gage  they  tend  to  clean  out 
the  thread  at  both  top  and  bottom.  As 
plug  gages  are  usually  finished  to  limits 
of  1/10,000  of  an  inch  with  highly 
polished  surfaces,  the  importance  of  in- 
serting the  gage  into  clean  holes  is  im- 
portant as  it  reduces  the  time  needed 
for  checking  and  refinishing  due  to 
wear  from  grit. 

DIE  STOCK  FOR  SMALL  DIES 

F various  classes  of  automobile  and 
electrical  work  and  also  in  machin- 
ery making,  it  is  necessary  to  thread 
small  screws  or  studs  that  cannot  be 
removed  from  the  place  in  which  they 
are  screwed  very  easily  and  which 
would  be  difficult  to  handle  with  the 
ordinary  form  of  "T"  handle  die  stock. 

The  tool  illustrated  is  made  by  turn- 
ing down  a  piece  of  steel  to  the  size 
required  to  handle  standard  small, 
round  dies.  The  shank  of  the  device  is 
a  piece  of  pipe  or  tube,  a  J^-in.  gas 
pipe  being  used  in  some  cases,  and  this 
(Continued  on  page  364) 


THE  NEW 

A.  R.  Co  Variable  Condenser 

We  offer  Radio  Men  something  out  of 
he  ordinary  in  variable  condensers. 
This  new  model  U  a  itep  ahead  of  it* 
rival*  in  that  the  plate*  are  made  of 
iluminum  and  heavier  than  those 
found  in  the  average  condensers.  The 
rotary  plates  are  rounded  at  one  end, 
not  the  usual  semi-circular  type,  thus 
iffording  a  straight  line  capacity, 
which  is  a  very  valuable  feature  in 
Wave  Meter  work.  The  zero  capacity 
in  an  instrument  of  this  type  i*  con- 
siderably lower  than  that  of  usual  con- 
densers. 

Shaft  on  which  rotary  plates  are  mounted  is  carefully  machined  from  tool 
steel.    Instrument  can  be  quickly  mounted  in  case  or  behind  panel. 
Made  in  two  capacities,  furnished  unmounted  only,  with  or  without  dial  of 
fine  black  moulded  composition  and  bakelite  knob. 

Backed  up  by  Radiaco  guaranteed  quality  of  workmanship  and  low  price. 

With  Dial 

Capacity  Unmounted        &  Knob 

.0005  mf.  $5.00  $6.00 

.001   mf.  6.25  7.25 

Shipping  weight  2  pounds. 
Price*  quoted  do  not  include  carrying 
charges  to  Pacific  Coast  or  duty  paid 
for  Canadian  use. 

RADISCO  AGENTS  carry  only  ap- 
paratus of  proven  merit.  Look  for  the 
Radiaco  trade  mark  on  all  parts  you 
buy  and  be  sure  of  getting  efficient 
apparatus. 

Below  are  listed  a  few  of  the  reliable 
firms  who  carry  the  RADISCO  COILS, 
Better  "B"  Batteries  and  are  our  Agents  for  all  other  standard  apparatus 


of  merit. 


COMMUNICATE  YOUR  WANTS  TO  THEM. 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace 
ATLANTIC  CITY,  N.J. 

Independent  Radio  Supply  Co., 

118  So.  New  Jersey  Ave. 
BALTIMORE,  MD. 

Radio  Engineering  Co., 

614  North  Calvert  St 
BEINVILLE,  QUEBEC,  CAN. 

Canadian  Radio  Mfg.  Co. 
BOSTON,  MASS. 

Atlantic  Radio  Co., 

88  Broad  Street 
BROOKLYN,  N.  Y. 

Kelly  ex  Phillips  Electric  Co., 

312  Flatbush  Ave. 
BRONX,  NEW  YORK 

Amateur  Wireless  Equipment 
Co., 

1390  Prospect  Ave. 
CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 

1316  Carmen  Ave. 
EUREKA,  PEORIA, 
ILLINOIS 

Klaus  Radio  Co. 
KANSAS  CITY,  MO. 

McCreary  Radio  Supply, 

4th  and  Delaware  Streets 
LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  West  Washington  St. 
MONTREAL,  CAN. 

J.  B.  Miller, 

1600  Hutchinson  St. 
McKEESPORT,  PA. 

K.  A  L.  Electric  Co., 

427  Olive  Street 


NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  Street 
NEWARK,  N.  J. 

A.  H.  Corwin  4  Co., 

4  West  Park  Street. 
NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 

507  Florence  Ave.  "8HA" 
PHILADELPHIA,  PA. 

Philadelphia  School  of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 
PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co., 

45  Washington  Street. 
PITTSBURG,  PA. 

Radio  Electric  Co., 

3807  Fifth  Ave. 
SEATTLE,  WASH. 

Northwest  Radio  Service  Co., 

1801  Sixth  Ave. 
SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Bos  3, 

Branch  8  Kingsbury  St., 

Jamestown,  N.  Y. 
SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street 
TORONTO,  ONT.,  CAN. 

The  Vimy  Supply  Co., 

585  College  Street. 
WASHINGTON,  D.  C. 

National  Radio  Supply  Co., 

808  Ninth  Street,  N.  W. 
WICHITA,  KAN. 

The  Cosradio  Co., 

1725  Faii-mount  Ave. 


If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 

RADIO  DISTRIBUTING  COMPANY  -  Newark,  New  Jersey 
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ATTENTION  AMATEURS 

The  only  practical  adapter 
Price  $1.50 

RADISCO  AGENCY 


Made  by  the 

AMATEUR  WIRELESS  EQUIPMENT  CO 

1390  Prospect  Ave.,  Bronx,  N.  Y. 


We  make  up  sets  to  specifications 

IS. 


Catalogue  tent  on  receipt  of  10c,  which 
may  be  deducted  from  first  order. 


N 

Y 


Dm] era  writ*  lor  proposition 


"Sparks"  says: 


"Qoatttr  Radio  Appa- 
ratu  and  service" 


"Lasting  Satisfaction 

is  measured  to  a  great  extent  by  the  initial  quality  of  the 
radio  apparatus  you  purchase. 

Our  high  grade  line  of  Standard-make  Commercial  and 
Amateur  Radio  equipment  embodies  the  latest  ideas  in 
design  and  workmanship  which  assure  you  of  lasting 
satisfaction  under  all  operating  conditions. 

Our  Specialty 

is  rendering  you  such  Service  that  you  may  always  know 
your  interests  will  be  looked  after  as  to  Quality  and 
price. 

Call  on  us  when  in  town.  Your  wants  will  be  Quickly 
and  Satisfactorily  looked  after. 

Our  latest  catalog  is  yours  for  10  cents  to  cover  postage. 
Write  for  it  today. 

The  International  Electric  Co. 

Eugmnm  Dynnmr,  Frmmidmnt 

226-A  Fulton  Street      New  York,  N.  Y.,  U.  S.  A. 


PRECISION  AUDION  CONTROL  UNITS 

TYPE  AIM     DETECTOR  PANEL    924.00 

TYPE  AU-1X  DETECTOR  PANEL  (For  Tubular  Audiona)   $27.50 

TYPE  AU-3    TWO  STAGE  AMPLIFIER    $57.50 

TYPE  AU-4    TWO  STAGE  AMPLIFIER  WITH  DETECTOR   $67.50 

Standard,  compact  instruments,  mounted  on  dull  grained  finished  Bakelite 
panels,  tubes  behind  the  panels.  All  types  one  size,  measuring  7H"  by  8^"  and 
fitted  in  standard  interchangeable  cases  measuring  by  i\i  by  8$£"  hand 
rubbed  mission  finish,  and  provided  with  hinged  cover  permitting  inspection  and 
tube  renewals. 

All  instruments  arranged  to  be  used  with  regenerative  circuits  and  sold  with- 
out tubes  or  plate  batteries. 

J.  EDW.  BROADBELT,  JR. 
Maker  of  PRECISION  RADIO  EQUIPMENT 
553  E.  Thirty-eighth  Street  Baltimore,  Md. 


BE  SURE  AND  ORDER  YOUR  COPY 

OF  EVERYDAY  ENGINEERING  MAGAZINE  FOR  AUGUST  NOW  TO  INSURE  GETTING  IT 


pipe  is  provided  with  a  wooden  or  metal 
handle.  A  pin  through  the  handle  is 
used  to  secure  that  member  to  the 
shank  and  care  should  be  taken  in 
driving  the  pins  at  both  ends  of  the 
tool  so  that  they  will  be  put  to  one  side 
of  the  hole.  This  will  hold  the  shank 
from  turning  just  as  securely  as  though 
they  were  driven  right  through  the  tube 


Ferrule. 


Gas  Pfpe-..^ 
or  Tubing 


Wooden 
Handle 


.-Die  Stock 


Die  stock  for  small  dies 

and  at  the  same  time  the  bore  of  that 
member  is  not  restricted  so  that  long 
studs  may  be  threaded.  The  central 
hole  is  cut  right  through  the  handle 
and  it  will  be  evident  that  very  long 
threaded  pieces  may  be  made  as  the  rod 
will  pass  into  the  handle  as  the  die 
feeds  down.  The  various  uses  of  such 
a  tool  will  suggest  themselves  to  me- 
chanical men. 


HANDY  OILER  FOR  TOOLS 

MANY  workmen  and  mechanics  al- 
low their  tools  to  rust  because  of 
the  bother  of  oiling  up  a  rag  and  rub- 
bing the  tools  over  every  time  they  leave 
them.  To  be  continually  fussing  with 
an  oil-can  and  an  oily  rag  is  more  or 
less  inconvenient  so  here  is  a  little  kink 
to  relieve  the  situation. 

Procure  a  small  tin  with  a  cover  sim- 
ilar to  a  salve  box.  Then  cut  a  strip  of 
felt  or  heavy  flannel  just  a  little  wider 
than  the  depth  of  the  box  and  coil  the 
strip  of  cloth  inside  until  the  box  is 
completely  filled.  Press  the  layers  to- 
gether and  squeeze  in  as  much  of  the 
cloth  as  is  necessary  to  make  a  compact 
mass. 

Then  saturate  this  felt-filled  box  with 
machine  oil.  When  in  the  proper  con- 
dition it  will  remind  one  of  an  ink-pad. 
Then  when  a  tool  is  to  be  oiled  simply 
remove  the  box  cover  and  draw  the  tool 
over  the  oily  padding  as  much  as  neces- 
sary and  the  job  is  done  without  soiling 
the  hands.  Replace  cover  on  box  when 
not  in  use  to  keep  out  the  dust. — L.  B. 
Robbins. 
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The  G.  A.  Standardized  Condenser 

GIVES  THAT  DEGREE  OF  PRIDE  AND  SATISFACTION 
YOU  EXPECT  FROM  AN  EXPENSIVE  INSTRUMENT 

While  designed  as  a  precision  laboratory  instrument,  the  G.  A.  STANDARDIZED 
CONDENSERS  are  invariably  the  choice  of  those  who  require  maximum  efficiency 
in  receiving  sets  or  vacuum  tube  transmitters. 

Under  actual  comparison  with  condensers  having  moulded  composition  insula- 
tion, the  signal  strength  and  sharpness  of  tuning  of  a  receiver  is  greater  with  the 
G.  A.  STANDARDIZED  CONDENSERS.  In  vacuum  tube  transmitters,  the  radia- 
tion is  increased  as  much  as  20%,  due  to  the  perfect  insulation  of  the  Bakelite 
end  plates.  The  capacity  ratio  of  G  A.  condensers  is  higher  than  that  of  any 
other  make.  The  condenser  can  be  mounted  by  securing  the  upper  end  plate  to 
the  panel.    Radisco  or  similar  dials  can  be  used. 

SPECIFICATIONS: — Small  size.  0.00001  to  0.000SSS  mfd.,  29  plates,  height  over  shaft,  3Vi 
ma.  Large  size.  0.00001}  to  0.00115  mfd..  J9  plates,  height  over  shaft.  6%  ins.  3/16  in. 
shaft  protrudes  I  in.,  threaded  for  6/32  screw.  End  plates  K  in.  Bakelite  3%  ins.  dlam. 
PRICE) — Small  size.  $8.85.  wt.  2  lbs.  Large  size.  $13.65.  wt.  4  lbs.  Calibration  curve  for 
either  size,  $0.50. 

Send  3c  stamp  for  the  C.  A.  Bulletin  of  Radio  and  Modal  Supplies 


BUT  TOUR 
SUPPUES  AT 
THE  C  A. 
STORE 


OPEN  UNTIL 
NINE  O'CLOCK 


EVENING 


43 10- A  Broadway  at  183rd  St. 


THE  GENERAL  APPARATUS  COMPANY 


New  York  Cfty 


O,  What  a  Pal 


was  Mary,  but  say  boy, 
do  you  know  an  up-to- 
the-minute  radio  in- 
stallation is  SOME  pal 
too? 


We  manufacture  high  grade  apparatus  only. 

Here  is  a  good  value — The  Ace  V.T.  Socket— 
with  grid  leak  at  $1.50  each.  Better  buy  Ace 
equipment  than  be  sorry  you  did  not.  Ask  your 
dealer. 

The  Precision  Equipment  Company 

2437  Gilbert  Ave.,  Dept.  B,  Cincinnati,  Ohio 


Recognised  as  the  largest  and  bast 


INCOftwOtaATCD 

Send  ten  cents  for 
descriptive  catalogue  to 
Dept.  E,  000-902  Penna.  Ave.,  N.  W., 
Washington,  D.  C. 


PACENT  ELECTRIC 
COMPANY 

Builders  and  specialists  In  Electrical,  Radio 
and  Laboratory  equipment. 

SALES  AGENTS 

for 

DUBIL1ER  CONDENSERS. 
DUO-LATERAL  COLLS, 
GREBE  APPARATUS, 
MAGNA  VOX  PRODUCTS, 
RAWSON  METERS. 
STANDARD  VT  BATTERIES, 
and  other  first  class  equipment. 

Tileshsna  Beta  in  as  SSI0 
ISO  NASSAU  STREET.  NEW  YORK  CITY 


Federal 
Radio 
Accessories 

Are  the  Recognized 
STANDARDS  for  Their 
Respective  Uses. 

BULLETIN  102  W.A. 

Gives  full  description.  Be- 
sides it  contains  valuable 
information  on 

AMPLIFICATION 

of  Radio  Signals 

Send  6c  in  Stamps  today  and 
receive  this  Bulletin. 

FEDERAL  TELEPHONE 
AND  TELEGRAPH  CO. 

1756  Elmwood  Avenue 
BUFFALO,  N.  Y. 


REWINDING  A.  C.  MOTORS 

and  all  methods  for  eonn  " 

ul  ™  aii  Ian    miu  OfJULU 

BestABtau  and  bperlmenterT^T  find-  inkTbeei 
uaotlf  what  the  name  basnet  "The  KUetrtaS 
Workers  Friend."    Pries  UMCt  -  ™  "emeu 


—  in ~  thr^ELjicraici^woai&aS 

IS  dtsfrema  with  detailed  explanations 


(C.O.D.— C.8.A.  onbK 
NRY 


Cash  with  order  or 


.  e  .  "EN^  F  B08SHART 
P.  0.  Bex  M  Heanweod  Sts. 


Subscribe  to  Everyday  Engineering  Magaxin.  Now  And  You  Will  Bei«.  to  Get  Every  Issue.  See  Special  Offer  On 
  Page  294 — Books  Given  Away  Free. 
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CONSISTENT  RESULTS 

ACME  250 


Boston— New  YorK 

"To  1DQ: 

"Your  slgs  come  In  great  here 
OH.  Am  if  miles  north  of  New 
York  City.  I  only  wish  you  could 
exchange  places  for  a  night  All  the 
thirteen    messages    received  OK. 

*  Delivered  the  No.  1  by  phone  this  A.  M.  Mrs.  F  was  glad  to  receive  it. 

"I  radiate  only  three  amps  now.  Set  Isn't  tuned  up  good  at  all.  Expect  to  get  six  amps 
very  soon  and  maybe  then  you  will  not  have  any  trouble  in  getting  me.     (It's  180  miles.) 

"I  know  Boston  pretty  well  OM.  Was  up  there  for  a  year  with  the  United  Fruit  Co.'s  Ships. 
"73"  to  all.   Tell  1AE  I  hear  him  but  QBkf  bad  from  New  York  City.  "NAME  ON  BEQUEST. 

U  AB  Usee  an  ACME  TRANSFORMER) 

ACME.  H  KW-llOO  MILES 

"I  have  now  used  the  Acme  J/4  KW  Transferal er  for  about  Ave  months.  During  that  period 
I  have  worked  the  following  stations  outside  of  my  district  In  spite  of  the  bad  conditions  that 
exist  in  New  England  and  in  spite  of  the  fact  that  I  am  In  the  heart  of  a  fairly  large  city. 

2BB  2BM  2BN  2DA  £JU  2KX  2TF  2XH  3CC  8CB  8CC  8DB  8DV  8DY  8 EN  8EV  8JQ. 
These  are  the  stations  actually  worked  and  I  have  received  numerous  cards  from  all  distances 
up  to  1100  miles.     The  record  being  Caplevllle,  Tenn..  just  1100  miles,  where  I  was  copied 
Q8A  with  single  audltron  bulb  and  loose  coupler."  NAME  ON  BEQUEST. 

ACME  1  KW-1700  MILES 


"The  following  relay  message  received  from  the  "K- 


St.  Louis.  Mo. 
— ."  after  working  him  several  times 
while  he  was  near  Panama.    Speaks  mighty  well  for  the  1  KW  ACME  TKANSPOBMBB. 
'Letter  received   through   Hicks.     W1U   be   In   Gulf  or 
Mexico   22nd.     Listen   for   you   8   P.  M.   nightly.  YOU 
8TBONG  OFF  PANAMA.   Write  upon  return  to  New  York.' " 

NAME  ON  BEQUEST. 

BULLETINS  ON  REQUEST 

ACME  APPARATUS  COMPANY 

24  Windsor  Street  Cambridge  39,  Mass. 

TRANSFORMER  AND  RADIO  ENGINEERS  AND  MANUFACTURERS 


To  the  Radio  Engineer 

Radio  Manufacturer 
Amateur 


You  cannot  afford  to  do  without  the 

PROCEEDINGS  OF  THE  INSTITUTE  OF  RADIO 
ENGINEERS 

In  it,  you  will  find  all  the  latest  information  on  Transmitters, 
Receivers,  Bulbs,  Radio  Telephony,  Elimination  of  Strays,  and 
every  other  important  radio  topic. 

.00  (in  U.  S.) 
1.60  (abroad) 

Address 

Secretary, 

INSTITUTE  OF  RADIO  ENGINEERS 

COLLEGE  OF  THE  CITY  OF  NEW  YORK 


Subscription  per 


yearU< 


Arnold 


Loose  Couplers 


J.  F.  ARNOLD 


Sand  4c  ttimp  (or  lit- 
erature which  U  son 
sasasasas  lo  lateral  too. 
2082  Lexington  Av.,  N.Y. 
Established  1910 


RADIO  APPARATUS 
INSTALLMENT  PLAN 

ran  nutloalan  sad  ttu  BVA  BOUanx  sack  BMatk 
ssot  on  mala*  of  Ion  oonti   stsmnj  or  tain. 

J.  DONALD  VANDERCOOK 

LOMBARD      B<a  mi  ILLINOIS 


SEMI-LUMINOUS  PAINT 

SOON  after  the  discovery  of  radium 
by  the  Curies  in  1898  certain 
fluorescent  and  phosphorescent  mineral 
compounds  were  found  to  be  so  sensi- 
tive to  the  radio  activity  of  this  element 
that  they  show  luminescence  when  only 
brought  near  it,  actual  contact  being 
unnecessary.  A  fine  quality  of  zinc 
sulphid  known  as  Sidot's  blende  proved 
to  be  the  most  responsive,  says  W.  S. 
Andrews  in  the  General  Electric 
Review.  Sir  William  Crookes  by  the 
invention  of  his  ingenious  spinthari- 
scope brought  this  phenomenon  of 
radio-active  luminescence  prominently 
before  the  public  eye.  This  device  con- 
sists of  a  dark  chamber  enclosing  a 
disk  of  cardboard  that  is  coated  with 
zinc  sulphid.  A  small  wire  is  fixed 
above  the  disk  so  that  one  end  of  it  is 
very  close  to  the  sulphid  but  not  touch- 
ing it  and  a  microscopic  speck  of  salt 
of  radium  is  attached  to  this  end  of 
the  wire.  When  this  combination  is 
observed  through  a  magnifying  lens  of 
proper  power,  the  zinc  sulphid  is  seen 
to  be  perpetually  scintillating  with  in- 
numerable little  stars  in  the  vicinity  of 
the  radium.  This  remarkable  appear- 
ance is  caused  by  the  alpha  rays  that 
are  discharged  from  the  radium  with 
tremendous  velocity,  some  of  which 
bombard  the  sulphid  like  atomic  can- 
non balls,  every  hit  producing  a  flash 
of  light  on  the  target. 

A  next  obvious  step  was  to  mix  a 
very  minute  amount  of  radium  salt 
with  finely  powdered  zinc  sulphid  so 
that  it  might  be  combined  with  a  suit- 
able adhesive  and  used  as  a  self-lumi- 
nous paint.  For  a  long  time  this  paint 
was.  looked  upon  only  as  an  interesting 
scientific  curiosity,  but  during  recent 
years  it  has  been  applied  in  various 
useful  ways  to  make  small  objects  con- 
stantly visible  in  the  dark.  For  ex- 
ample, it  is  now  used  extensively  on  the 
hands  and  dials  of  watches  and  clocks, 
making  it  easy  to  tell  the  time  in  total 
darkness;  also  on  the  pointers  of  aero- 
plane and  prismatic  compasses  and 
other  instruments.  One  of  its  most  re- 
cent and  convenient  applications  is  on 
electric  switch  buttons,  drop  chain 
sockets,  etc.,  thereby  guiding  a  person 
directly  to  the  switch  in  a  dark  room. 

Phosphorescent  Paint. 
This  radio-active  self-luminous  paint 
must  not  be  confounded  with  an  article 
that  has  been  on  the  market  for  many 
years  under  the  name  of  "Balmain's 
luminous  paint,"  which  was  invented 
by  Professor  Balmain,  of  the  London 
University,  about  the  year  1875.  The 
base  of  the  Balmain  paint  is  a  special 
preparation  of  phosphorescent  calcium 
sulphid,  and  it  requires  the  excitation 
of  a  strong  light  to  make  it  shine.  It 
absorbs  the  luminous  radiation  and  then 
emits  it  again  as  a  soft  phosphorescent 
(Continued  on  page  368) 
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"THE  ATLANTIC  RADIO  COMPANY  VARIABLE  CONDENSER" 

THE  4<ARCO"  VARIABLE 
CONDENSER,  illustrated 
above,  is  made  in  two  capaci- 
ties—.0005  Mfd.  and  .00)  Mfd. 

The  rotary  plates  are  rounded 
on  one  end,  affording  a  straight- 
line  capacity  —  a  valuable  fea- 
ture in  wave  meter  work.  The 
condenser  is  furnished  un- 
mounted only,  but  with  the 
addition  of  Dial  and  Knob,  if 
desired.  Dial  is  of  moulded  composition,  scale  in  white — 0-100  reading.  Bakelite  Knob. 
We  can  guarantee  this  condenser  in  every  way  as  to  quality,  reliability  and  satisfaction. 
The  low  price  is  decidedly  an  innovation. 

PRICES: 

Capacity  Unaumnted  With  Dial  and  Knob 

.0006  Mfd.  $8.00  $6.00 

.001  '  Mfd.  6.28  7.28 

"BULLETIN  1 4"— describing  and  illustrating  the  beat  in  RADIO 
EQUIPMENT  'will  be  mailed  upon  receipt  of  10  cents  in  stamps. 
This  amount  may  be  deducted  on  your  first  order  of  $1.00  or  over. 

ATLANTIC  RADIO  CO.,  Inc. 

Naw  England  Distributors  "RadUco"  Products 

88  BROAD  STREET  BOSTON  9,  MASS. 


A  More  Comprehensive 

WICONY  SERVICE 

The  Radio  Art  has  long  known  Wicony  to  stand  for  perfec- 
tion as  applied  to  Navy,  Army  and  Commercial  radio  apparatus. 

The  Radio  Art  will  now  know  Wicony  to  stand  for  perfection 
as  applied  to  specially  designed  amateur  and  experimental  radio 
apparatus. 

Radio  Dealers,  amateurs  and  experimenters  have  been  freely 
consulted.  Therefore,  this  new  service  is  really  yours — outlined 
by  men  who  would  consider  the  matter  from  your  point  of  view. 

Watch  for  further  announcements  in  Radio  periodicals. 

DEALERS:  It  will  pay  you  to  write  us  now. 

WIRELESS  IMPROVEMENT  COMPANY 

Radio  Engineers,  Manufacturers  and  Distributors. 

47-B  West  Street  New  York  City 


"ASK  ANT  ONI  WHO  HAS   USED  IT" 

What  Our  Patron*  Say: 

"You  manufacture  a  brand  of 
phones  that  surpass  all  of  equal 
price  and  most  of  higher  price." 
(Name  on  Request) 

Brandes 
(Wireless  Headset 


TRIAL  Test  out  Brandts  Wireless 
OFFER  Receivers  against  any  other 
make.  Test  thtm  for  eenei- 
tiveness,  clearness  and  Jit- 
tone*.  If  within  ten  days  you're  net 
only  sasuSed  but  enthusiastic  ever 
them — bach  comes  your  money  without 
a  question.  Prove  for  yonrttlf  the 
fme  quality,  the  "matched  tone."  The 
two  diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  V.  S.  Gov- 
ernment experts  and  experts  abroad: 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  4c  FOR  CATALOG  It 

C.  BRANDES«w«J~s,a„., 

INC.  R»aSO,N*wT«fk 

WIRELESS  RECEIVER  SPECIALISTS 
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RADIO  APPARATUS 

Distributors  of  reliable  Radio 
apparatus  for  experimenters 
in  every  branch  of  the  Radio 
field! 


Honey-Comb  Coils 


LITZENDRAHT  WIRE. 


LL-75 
LL-100 
LL-150 
LL-200 
LL-250 
LL-300 
LL-400 
LL-600 
LL-750 
LL-1000 


(Willi*  they  last.) 


330-1030  meters   $1.60 

460-1460  "   $1.70 

660-1200  "    |2.00 

830-2850  "   $2.10 

1800-4000  "   $230 

1550-4800  "   $2.50 

2050-6300  "   12.80 

4000-12000  "    $3.00 

5000-15000  "   $3.20 

6200-19000  "   23.80 


LL-1S50    7000-21000      "   $330 

Note: — These  are  the  genuine  DeForest  Utz 
colls. 

Transmitting  Condensers 

(DubUier) 

Type       Watts        Cap  Price 

D-100        250  .007    810.00 

D-101        500  .007   $30.00 

D-102       1000  .007   $45.00 

D-108      1000  Spec.  .007  $5030 

D-150  Tor  C.  W.  or  spark  coll  trans- 
mitters, .0024  HT.,  8000 
volts    8  5.00 

F.  D.  Pitts  Co.     Boston,  Mass. 
Transmitting  Transformers 

(New  Type  Acme) 

Acme     250  Watt  mounted  $10.00 

«  150  unmounted 
"  500  "  mounted.. 
"  500  "  unmounted 
1000  "  mounted.. 
"      1000    **  unmounted 

F.  D.  Pitts  Co.     Boston,  Mass. 
Continuous  Wave,  Power 
Transformers 

(For  Wireless  Telephone) 

Acme      200  Watt  C  W.  Power  trans. 


216.00 

200  ' 

C.  W.  Power  trans. 

$20.00 

50  ' 

C.  W.  Power  trans. 

$15.00 

50  ' 

C.  W.  Power  trans. 

$12.00 

F.  D.  Pitts  Co.     Boston,  Mass. 
Modulation  Transformers 

(For  Wireless  Telephone) 

Acme  A  S  unmounted    $4.50 

"    A- 3  semi -mounted    $5.00 

"    A-S  mounted    $7.00 

F.  D.  Pitts  Co.     Boston,  Mass. 
Quenched  Gaps 

Amrad  G-l  1     K.  W.  type  $29.75 

"     G-2   H  K.  W.  type  $18.85 

"     0-3  H  K.  w.  type   $13.50 

F.  D.  Pitts  Co.     Boston,  Mass. 

Important  I  Every  article  sent  to 
any  part  of  the  U.  S.  A.  Postage 
prepaid.  We  want  your  busi- 
ness. Send  6  cents  in  stamps  for 
new  catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Park  Square  Dept.  F. 

BOSTON,  MASS.,  U.  S.  A. 


DUCK'S  No14 


Electrical 
aod  Wirelett 


264  Page* 

Catalog 


JUST  OFF  THE  PRESS 

Iff  f  age*  of  Wiralmmm 
fnmtrammntM 


Any  radio  amateur  will  tell  you 
there  is  no  catalog  to  take  it* 
place,  and  that  it  is  a  Beacon 
Light  to  guide  yon  in  the  selection  of 
your  apparatus. 

THIS  UNRIVALLED  CATALOG  MAILED 
TO  ANYONE  UPON  RECEIPT  OF  12c  IN 
STAMPS  OR  COIN,  which  may  be  de- 
ducted on  first  dollar  purchase. 

Great  cost  of  catalog  and  low  price* 
prohibit  distribution  otherwise 

What  This  Big  Catalog  Contains 


175  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 
10pp.  Raw  Material; 
2  pp.  Transformers ; 
tpp  auto  and  Btg. 

Batteries ; 
8  pp.  Telegraph 


42  pp.  Motors  and 
li>Daiuua , 

Ipp  Flashlights; 

2pp  Medical  Bat- 
teries; 

3  pp.  Ammeters  and 
Yo 

88 


and  I 


THE  WILLIAM  B.  DUCK  CO. 

244-246  Superior  Street,  Tolelo.  Ohio 


BURGESS  LV 
BATTERIES 


Several 
sizes  . 

FOR  § 

SPECIAL 
WORK 


Send  for  catalogue 

BURGESS  BATTERY 
COMPANY 

HARRIS  TRUST  BLDG.- CHICAGO. III. 


"POROX" 

-Trade  Mark- 
High  grade  Batteries  made  up  in 
single    transparent     Celluloid  and 
Pyralin  cells  for  model  and  radio 
work. 

Special  Batteries  made  to  order 
also  duplicating  of  foreign  bat- 
teries. 

Prices  on  request. 
ALBERT  MULLER 
87S8  Queens  Boulevard 
Jamaica,  Long  Island,  N.  Y 


SEMI-LUMINOUS  PAINT 

(Continued  from  page  366) 

glow  which  gradually  fades  away,  so 
that  in  the  course  of  a  few  hours  it 
ceases  to  be  visible  until  again  excited 
to  phosphorescence.  The  self-luminous 
radi-active  paint  differs  entirely  from 
the  above  in  containing  within  itself 
its  own  exciting  power,  so  that  it  con- 
tinues to  shine  indefinitely  even  when 
kept  in  perpetual  darkness. 

Life  of  Radium. 

The  question  is  sometimes  asked, 
"How  long  will  the  self-luminous  com- 
pound maintain  its  brightness?"  Ac- 
cording to  recent  research  the  "half- 
period"  decay  of  radium  is  1750  years. 
Based  on  this  assumption,  and  taking 
for  example  one  gram  of  radium  to 
start  with,  one-half  of  this  will  dis- 
appear by  spontaneous  decomposition 
in  17S0  years,  leaving  half  a  gram. 
During  the  next  period  of  1750  years 
one-half  of  this  remainder  will  disap- 
pear, leaving  one-quarter  gram,  and  so 
on.    It  is  thus  evident  that,  for  all 
practical   purposes,   the  life  of  the 
radium  content  may  be  considered  un- 
limited.   Not  so,  however,  with  the 
zinc  sulphid,  the  quality  of  which  in 
itself  is  subject  to  considerable  varia- 
tion according  to  its  purity  and  the 
method  of  its  preparation.    There  ap- 
pears to  be  a  certain  amount  of  lumi- 
nous quality  locked  up,  so  to  speak,  in 
the  zinc  sulphid.    This  quantum  of 
light-producing  ability  may  be  liber- 
ated and  used  up  quickly  and  with  high 
intensity  by  strong  excitation,  or  slowly 
and  with  a  lower  intensity  by  a  weaker 
excitation.     Therefore,  assuming  the 
use  of  a  uniform  quality  of  zinc  sul- 
phid, the  useful  life  of  a  very  bright 
self-luminous  compound  will  naturally 
be  shorter  than  that  of  a  compound 
showing  a  weaker  luminescence  will 
depend  on  the  percentage  of  radium 
element  mixed  with  the  zinc  sulphid. 

Factors  Determining  Life  of  Luminous 
Paint. 

An  incandescent  lamp  may  be  taken 
as  a  familiar  illustration  of  this  argu- 
ment. We  may  compare  the  voltage 
used  on  the  lamp  to  the  radium,  and 
the  filament  to  the  zinc  sulphid.  We 
all  know  that  an  incandescent  lamp 
operated  at  a  voltage  well  below  nor- 
mal has  a  very  long  life  and,  vice 
versa,  when  it  is  operated  at  a  voltage 
much  higher  than  normal  its  life  is 
short.  These*  results  are  practically 
parallel  with  the  results  which  obtain 
in  connection  with  self-lumious  paint. 
The  normal  voltage  for  an  incandescent 
lamp  is  arbitrarily  described  by  condi- 
tions under  which  it  will  produce  a 
satisfactory  light  for  a  reasonable  num- 
ber of  hours,  and  these  same  conditions 
may  be  applied  to  the  consideration  of 
a  proper  degree  of  brightness  for  self- 
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luminous  radium-zinc  compounds.  If 
a  compound  containing,  say  100  micro- 
grams of  radium  element  per  gram  of 
zinc  sulphid  has  a  useful  life  of  20 
years,  it  is  reasonable  to  infer  that  by 
doubling  the  radium  content  the  lu- 
minescence will  be  increased  about 
twofold;  but  the  useful  life  will  be 
halved,  or  reduced  to  10  years. 

The  satisfactory  luminescent  in- 
tensity of  a  radio^compound  will  de- 
pend largely  on  the  purpose  for  which 
it  is  used,  this  is  also  involving  the 
area  of  the  luminous  surface  employed, 
so  that  no  fixed  standard  of  light  per 
unit  of  surface  can  be  adopted.  For 
army  and  navy  purposes  the  United 
States  Government  calls  for  a  guar- 
antee on  self-luminous  paint  that  it 
shall  maintain  an  undiminished  lumi- 
nosity for  2  years. 

It  is  well  known  that  the  phenome- 
non of  radio-activity  is  not  confined  to 
radium.  A  product  of  thorium,  known 
as  radio-thorium,  is  intensely  radio- 
active, but  it  has  a  much  shorter  lite 
than  radium,  its  half  period  of  ex- 
istence being  estimated  at  only  3  or  4 
years.  Meso- thorium,  from  which 
radio-thorium  is  evolved,  is  a  by-prod- 
uct of  the  incandescent  gas  mantle  in- 
dustry and  on  account  of  its  relative 
cheapness  as  compared  with  radium  it 
is  now  being  used  extensively  either 
by  itself  or  combined  with  radium  in 
the  production  of  self-luminous  paints. 


UNITED  STATES  AND  THE 
WORLD 

The  United  States  has  only  6  per 
cent  of  the  population  of  the  world  and 
only  7  per  cent  of  the  land,  yet  it  pro- 
duces: 

20  per  cent 
Gold, 

25  per  cen 


Wheat, 

40  per  cen 
Iron  and  Steel, 

40  per  cen 
Lead, 

40  per  cen 
Silver, 

50  per  cent 
Zinc, 

52  per  cen1 
Coal, 

60  per  cent 
Cotton, 

60  per  cent 
Copper, 

60  per  cen 
Aluminum, 

66  per  cent 
Oil, 

75  per  cen 
Corn, 

85  per  cent 
Automobiles. 
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A  More  Improved 

INDICATING  DIAL 

This  new  dial  made  of  same  quality  and 
workmanship  as  our  famous  smaller  one, 
is  marketed  to  fulfill  the  demand  for  a 
dial  to  fit  the  standard  %  inch  Shaft 
Made  of  black  polished  composition  with 
radial  lines  and  figures  accurately  en- 
graved and  filled  with  brilliant  white. 
Diameter  is  inches,  and  3/16  inches 
thick.  Bevelled  edge.  Knob  has  set 
screw  to  clamp  shaft  of  instrument 

Moorhead  Electron  Belay  New  Style  $6.00 

Moorhead  V.T.  Amplifier   7.00 

3  inch  dial  only  75c.   With  knob  $1.30      Moorhead  btti  Hard  V.T   7.5" 

Postpaid 

3Va  Inch  dial  only  $1  00.  With  knob  $1.70  Shipping  weight  1  pound.  Guaranteed.  Licensed 
Postpaid  under  Fleming  and  De  Forest  Patents. 

OUR  NEW  CATALOG  now  ready  for  distribution  contains  24  snappy 
pages  of  news  and  descriptions  of  all  standard  Radio  parts,  including  the 
above  indicating  dial. 

Sent  anywhere  upon  receipt  of  10c. 
For  safe  at  all  Radisco  Agencies  and  by 

A.  H.  CORWIN  &  CO. 

4  Wert  Park  Street  Newark,  N.  J. 


U  KW.  PANEL  TYPE  HYTONE 
TRANSMITTER.    PRICE  $250.00 


CAN  YOU  AFFORD 
TO  EXPERIMENT 

with  apparatus  without  an  established 

reputation? 

OUR  PRODUCTS 

Have  earned  an  enviable  reputation  for 
reliability  during  13  years  of  continuous 
manufacture. 

OUR  LINE 

is  most  complete  and  is  carried  by 
most  good  dealers. 

OUR  CATALOG 

will  be  mailed  for  6c  stamps  and  our 
prices  are  most  reasonable — quality 
considered. 

Clapp  Eastham  Co. 

131  Main  Street,  Cambridge,  Mass 


WILCOX  ROTARY  GAP 


Belt-driven  Well  quenched 

Solid  balanced  rotor  Short  leading  spark 

Large  (teal  (haft  Clear  tone 

Long  brass  bearing  High  Efficiency 

COMPLETE  S10.00 

Postpaid 

The  WILCOX  LABORATORIES  Inc. 

Lansing       Dept.  D  Michigan 


LEARN  WIRELESS  TELEGRAPH! 

FaeolnmUng  sum  EduoaUoaal  Work— Big  Solaria*  Prepare  Mow 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usf  or  Dod  fro-trained  wireless opei 
■ton.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  bigaalary 

We  A lao  Teach  ateraa  (Wire)  Telegraphy  and  Railway  Mooountlng 
<clseal  o.tabft.h.d  48  ymrnr*.    Endorsed  by  wireless,  railway  and  telegraph  officiate.  Lot 
rates.  Students  can  earn  livuig  expenses  while  attending  school   Catalog;  Free.  Write  Today 

 Urd  St.  Valaaralao,  Indian) 
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An  Inexpensive  Radio 
Receiving  Set  for  Amateurs 

C*  OR  the  beginner  in  Radio  work,  this  DeForest  Simplified 
A  Radio  Receiving  Station  offers  the  easiest  and  least  expensive 
way  to  secure  accurate,  efficient  and  expertly  designed  apparatus 
of  usual  DeForest  superior  quality.  The  set  is  complete;  Aerial 
and  Ground  connections,  "Honey  Comb"  Tuning  Coils,  Crystal 
Detector,  Tuning  Condenser,  Head  Telephones,  all  necessary  wire, 
insulators,  back-board,  base  mounting,  etc.  Full  instructions  for 
installing  and  operating  accompany  the  apparatus.  The  beginner 
can  secure  no  better  apparatus  and  with  this  set  will  gain  practical 
knowledge  and  experience. 

Our  booklet,  "How  to  Set  Up  an  Amateur  Radio  Receiving  Station" 
explains  this  and  other  sets  and  gives  much  Information  for  the 
Amateur.    Sent  postpaid  for  10  cents  a  copy. 

DE  FOREST  RADIO  TEL.  AND  TEL.  CO. 

inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
1415  Sedgwick  Avenue,  New  York  City 
Lee  DeForest,  Inc.,  415  Market  St.,  San  Francisco 
Western  Distributors 


A  NEW  DETECTOR 


That  can  either  be  used  aa  a  Panel  Unit,  aa  advocated 
by  this  magazine  or  "on  the  table,"  and  only  one  knob 
la  used  for  Position  and  Pressure.  Instantly  adjustable 
to  any  spot  on  the  crystal.  Price  Includes  tested  galena. 
■ase^S^by  H4  Ins.  IS.S0.    Base  5  In.,  by  6  ln>. 

Juat  writ*  for  information  and  Hat 

THE  BARWICK  RADIO  SUPPLY  CO. 

I  Ave.  Hamilton,  Ont.,  Can. 


YOUR  FUTURE 
IS  ON  THE  SEAS 


No  Seals -No  Secrets 

—BUT  SERVICE! 

Inspection  of  the  interior  of  any  Radio  appara- 
tus bearing  the  mark: 


reveals  design  and  workmanship  fully  in  keeping 
with  its  outward  appearance. 

GREBE  RADIO  apparatus  is  licensed  under 
the  original  Armstrong  and  Marconi  patents. 

Our  guarantee  is  absolute  and  unconditional. 
Each  instrument  must  give  satisfactory  service 
Our  interest  in  the  purchaser  does  not  terminate 
with  the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super- 
grade  apparatus. 

A.  H.  GREBE  &  CO.,  Inc. 
71  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


Join  America's 
Mighty  Merchant  Marine 

Hundreds  of  first,  second  and  third  mates,  masters 
aad  captains  are  needed  by  the  bis  skipping  com- 
panies and  America's  great  merchant  marine. 

Salaries  up  to  $412  per  month 
and  living  expenses. 

Ships  flying  the  American  flag  pay  the  biggest 
salaries  of  any  In  the  entire  world. 
Learn  Navigation  at  Horns  or  on  Board  Sbls. 
Captain  Warren  Sheppard's  Course  on  Ocean 
Coast  and  Lakes  Navigation  Is  now  ready.  It  la 
a  Ufa  time  of  practice  placed  before  you  for  quick 
mastery.  Captain  Sheppard  was  Instructor  for  the 
United  States  Shipping  Board  during  the  war. 
All  of  his  students  received  licenses— from  third 
mate  to  master.  Not  one  failed.  He  offers  this 
sasae  sore  method  to  you  at  a  vary  low  price. 
You  cannot  falL 

Valuable  Booklet  FREE 
Fill  out  the  coupon  below  and  return  te  us.  i 
booklet  tolUnc  how  ron  may  become  a  ship  ol 
Ms  salary  will  bo  sent  you  free.     Don't  delay, 
urgently  seeded. 

FREE  COUPON 

World  Technical  InsUtute 

Dept.  102  Fuller  Bldg.,  Jersey  City,  N.  J. 

Gentlemen:— Send  to  mo  free  booklet.  "Tour  retire  Is 
ea  the  Seven  Sea.  "  (  Writ e  Plainly) 


Send  for 

HALCUN 
Radio  Catalogue 

Full  Line  of 
Amateur  Requirements 

Halcun  Radio  Co. 

San  Francisco,  Calif. 
Formerly-  Hauler 

Bee  Co. 


RADIO  MEN 

THE 

Mutual  Purchasers  Association 
will   save   you    money   on  all 

WIRELESS  APPARATUS 

Wrife  Dept.  E10  for  details. 
Mutual  Purchasers  Association 


2-4  Stone  Street,  Ne 


York 
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COMMON  CAUSES  OF  AUTO- 
MOBILE NOISE 

{Continued  from  page  299) 
strips  or  candle  wicking  between  the 
lamp  glass  and  its  metal  frame. 

The  points  where  the  lamp  brackets 
attach  to  the  frame  should  be  inspected 
to  make  sure  that  the  bolts  or  rivets 
which  hold  these  are  tight.  Then  test 
the  radiator  retention  bolts  to  see  that 
this  is  firmly  held  against  the  pads 
upon  which  it  rests  on  the  frame.  See 
that  the  fan  bearings  are  not  worn  un- 
duly and  that  all  the  fan  blades  are 
tight,  because  a  loose  fan  blade  strik- 
ing the  radiator  will  not  only  cause 
considerable  noise  but  will  ultimately 
wear  through  the  radiator  cooling  sec- 
tion and  permit  loss  of  water. 

If  the  cooling  fan  operates  on  plain 
bearings,  care  should  be  taken  that 
these  bearings  are  well  lubricated  as  an 
annoying  squeak  will  develop  if  they 
are  dry.  It  will  be  evident  that  if  the 
radiator  holding  bolts  or  those  which 
hold  the  engine  in  place  on  the  frame 
are  loose,  that  every  time  the  car  runs 
over  a  rough  pavement,  noise  will  re- 
sult because  a  comparatively  heavy 
piece  of  machinery  will  be  moved  up 
and  down  to  take  up  the  play  caused 
by  the  loose  retention  bolts.  This  move- 
ment may  be  only  a  small  fraction  of 
an  inch,  yet  the  noise  it  will  produce 
will  be  large  in  proportion  to  the  slight 
degree  of  movement  permitted.  If 
either  the  gear  case  or  the  engine  base 
is  not  securely  bolted,  a  pronounced 
pounding  noise  will  be  noticed  that  will 
be  intermittent  in  character,  and  will 
be  considerably  more  noticeable  when 
the  car  is  operated  over  rough  roads. 
(To  be  continued) 
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PRODUCING  ALCOHOL  FROM 
WOOD 

THE  first  step  in  the  process  of  ob- 
taining alcohol  from  wood  is  di- 
gestion at  a  pressure  of  115  lb.  for 
fifteen  minutes  in  dilute  sulphuric  add. 
The  cooked  wood  is  transferred  to  a 
series  of  cylindrical  cells  so  connected 
that  water  may  be  passed  through  them 
in  rotation.  From  these  cells  an  extract 
called  "acid  juice"  is  obtained  which 
holds  in  solution  practically  all  the 
sugar  mixed  with  other  water-soluble 
ingredients.  This  liquid  is  neutralized, 
either  with  high-grade  limestone  or 
slaked  lime.  Calcium  sulphate  is  pro- 
duced, which  requires  about  twelve 
hours  for  settling.  The  clear  juice  is 
drawn  off  and  cooled  to  about  88  deg. 
Fahr.,  yeast  added,  and  the  fermenta- 
tion carried  in  the  usual  way.  The 
juice  must  be  slightly  acid,  as  ordinary 
yeasts  do  not  operate  well  in  alkaline 
solutions.  By  distillation  the  alcohol  is 
obtained,  and  may  be  readily  refined. 
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Learn  Drafting 


EFFECT  OF  OILS  ON  STRENGTH 
OF  GLUES  IN  PLYWOOD 

PLYWOOD  may  be  used  near  ma- 
chinery and  tanks  with  little  likeli- 
hood of  being  dangerously  weakened 
by  the  action  of  oil  or  gasoline  cm  the 
glue  joints.  This  fact  is  evident  from 
a  test  lately  completed  at  the  Forest 
Products  Laboratory.  Plywood  panels 
glued  with  animal,  vegetable,  blood 
albumin,  and  casein  glues  were  im- 
mersed for  nearly  a  year  in  engine  oil 
and  gasoline.  At  regular  intervals 
specimens  were  removed  from  the 
liquids  and  tested  for  joint  strength. 
All  the  glues  weakened  somewhat  dur- 
ing the  early  part  of  the  test,  the  animal 
and  vegetable  glues  more  than  the 
casein  and  blood  albumin  glues.  The 
total  loss  of  strength  in  any  case,  how- 
ever, was  small  enough  to  be  negligible 
under  most  conditions  of  service.  A 
glue  shear  strength  of  100  to  125 
pounds  per  square  inch  is  considered 
sufficient  for  practically  any  purpose 
for  which  plywood  is  used.  Only  in 
two  or  three  instances  did  the  strength 
of  the  casein  and  blood  albumin  glues 
fall  below  150  pounds  per  square  inch. 
Engine  oil,  castor  oil,  and  gasoline 
seemed  to  have  practically  the  same 
effect  on  the  glue  joints.  During  the 
45  weeks'  test,  the  wood  absorbed  60 
per  cent  of  its  original  weight  in  engine 
oil  and  70  per  cent  of  its  original 
weight  in  gasoline.  The  absorption  of 
these  oils  did  not  cause  any  noticeable 
swelling  of  the  wood. 


HOW  TO  DETECT  PAPER  IN 
SHOES 

THE  substitution  of  paper  for 
leather  in  shoes  is  so  well  done, 
that  it  is  impossible  to  tell  from  ordi- 
nary observation  whether  paper  is 
used  in  the  shoe  or  not.  Even  ex- 
perienced shoe  buyers  find  it  difficult 
to  tell  and  usually  rely  on  the  state- 
ment of  the  manufacturer.  The  Scien- 
tific American  outlines  a  simple  test 
that  is  usually  effective  in  determining 
whether  or  not  a  shoe  is  all  leather.  If 
paper  is  used,  it  is  usually  in  the  up- 
per sections  of  the  heel.  If  the  point  of 
a  pocket  knife  is  pressed  on  this  part  of 
the  shoe,  with  the  width  of  the  blade 
parallel  with  the  layer,  it  will  readily 
sink  in  if  the  heel  is  of  paper,  but 
leather  will  resist  quite  heavy  pressure 
from  the  knife.  If  paper  is  found 
here,  it  is  good  evidence  that  it  has 
been  used  elsewhere  in  the  shoe.  An- 
other test  is  to  bend  the  counter  in- 
ward. If  it  is  of  leather,  it  will  at 
once  spring  back  into  shape,  but  if 
paper  or  fiber  is  used  the  counter  will 
remain  bent.  A  similar  test  can  be 
applied  to  the  toes  of  the  shoe.  If 
the  box  is  pressed  in,  it  is  so  resilient 
that  it  will  spring  back  if  of  leather, 
but  will  remain  permanently  dented  if 
made  of  paper. 


At  Home— In  Spare  Time 

as  you  would  in  actual  practice 

Get  into  this  constructive  branch  of  industry  where  big  salaries  are 
paid.  No  previous  training  is  necessary  to  become  a  capable  drafts- 
man with  the  help  of  the  Columbia  School  of  Drafting.  You  can 
master  the  practical  lessons  of  our  famous  home  study  course,  at 
home,  in  spare  time.  You  will  be  personally  coached  and  instructed, 
by  mail,  by  Roy  C.  Claflin,  president  of  the  school,  whose  long  experi- 
ence as  a  draftsman  and  teacher,  especially  qualifies  him  to  give  you 
the  training  you  need  to  become  a  successful  Draftsman. 

Become  a  Specialist 

We  not  only  give  you  thorough  and  practical  training 
in  Mechanical  Drafting,  teaching  you  to  make  actual 
drawings  as  you  would  in  any  drafting  room,  but  the 
additional  benefit  of  a  post-grad- 
uate course  in  some  special  branch 
of  drafting.  A  big  field  of  oppor- 
tunity is  thus  opened  to  you  as  a 
trained  specialist  in  this  profes- 
sion. 

Draftsmen  are 
needed  in  greater 
numbers,  and  re- 
ceive better  sala- 
ries than  ever  be- 
fore. 


DraftsraenGet 
$35  to  $100 
a  Week 

Because  of  the  importance  of 
hiswork  the  draftsman  is  paid 
a  big  salary  and  is  always  in 
line  for  advancement.  The 
draftsman's  pay  is  from  $35  to  $100  a  week. 
A  knowledge  of  drafting  is  the  stepping  stone 
to  big  technical  positions  in  the  industrial 
field  paving  as  high  as  $50,000  a  year. 


How  "Columbia"  Students  Succeed 

Students  of  the  Columbia  School  of  Draft- 
ing often  secure  positions  at  $2,000  or  more 
a  year  to  start  before  completing  the  course. 
Hundreds  of  men  and  women  with  "Colum- 
bia" training  are  now  making  good  with  big 
concerns  all  over  the  country.  Many  more 
are  needed  for  splendid  positions  now  open. 
Here  is  what  "Columbia  training  is  doing 
for  some  of  our  graduates:  Laurence  Johns- 
ton, over  $5,000  a  year;  George  Murray,  $45 
a  week  to  start;  G.  Tangorra,  $2,800  a  year; 
A.  L.  Gash.  $140  a  month  to  start;  W.  S. 
Burfoot,  $150  a  month  to  start;  T.  R.  Brown, 
$2,860  a  year;  R.  Fowkes,  $3,700  a  year., 
These  are  only  a  few  of  a  great  number  of 
similar  cases. 

This  Complete  Drafting  Equipment 
Furnished 

to  studt-nta  of  our  school.  The  Instruments  are  of 
standard  American  make  of  the  beat  quality,  fully 
guaranteed,  and  become  your  property  on  completion 
Ever/  Instrument  needed  for  the 


Big  Concerns  Employ  "Columbia"  Graduates 

The  beat  concerns  in  America  employ  Columbia 
graduates  hi  their  drafting  department*  because  of 
the  thorough  practical  training  we  give  which  en- 
ables tnem  to  step  right  Into  Important  drafting 
positions.  Our  diploma  la  the  entering  wedge  Into 
big  drafting  rooms  everywhere.  As  s  Columbia 
graduate  you  are  recognised  as  an  experiences 
draftsman,  not  aa  s  mere  apprentice.  Why  be 
satisfied  with  a  grinding,  underpaid  position  when 
there  are  hundreds  of  promlaing  positions  open 
to  you  In  the  big  field  of  Drafting  We  are 
called  upon  to  place  trained  draftsmen  more 
rapidly  than  we  can  produce  them. 

Send  This  Coupon  Today 

Let  us  tell  you  the  fascinating  story  of  Drafting 
and  how  you  can  master  this  lucrative  profession 
of  big  salaries  and  steady  advancement  through 
our  help.    Write  today  to 

COLUMBIA  SCHOOL  OF  DRAFTING 

Rmi  0.  OlatUn,  Pretiicnt 
Dept.  1 146.  14th  1  T  Sts..  N.  W..  Waahlnuton.  D.C. 


COLUMBIA  SCHOOL  OF ^DRAFTING 

fie,  O.  ClsHta.  £«MJ»« 

Oast.  ■•«••  •«**  -  T„**V'  M-  W> 
"  '      Wssbisftss.  O.  C. 

I  _ m  Intonated  In  your  practical  training  In  Mechanical  Drafting.. 


la  the  fonndeUon  coolie 

Architectural  Drafting  

Automobile  Drafting  

Electrical  Drafting  

B^slMscbma^sfUni 

Sheet  MeUl  Drafting  

Structural  Drafting  


•ttT  Tans  nleo  Interested  In  the  special  poat-sradoae 
below:  (Mechanical  Drafting,  or  Mnenln«:D<afUnt» 
m  cooree  ana  la  complete  In  itaetf .  )£~ 


Highway  Drafting. 
Patent  Drafting. 
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Topographical  Drafting. 
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Ship  Drafting  

StsUatlesl  Drafting  

Radio  Drafting  

Automotive  Drafting. . . 
Hy4rogrspble  Drafting. 

Mschine  Design  

Tool  Design  

Shop  Mathematics  

Builders'  Course  
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THE 

RADIO 
REVIEW 

A  MONTHLY 
RECORD  OF 
SCIENTIFIC 
PROGRESS  IN 
RADIO 
TELEGRAPHY  AND 
TELEPHONY 

Monthly  -  Half-a-Cfoum 

Single  copies,  post  free  2s. 
9d.  Annual  Subscription, 
post  paid,  30/-  post  free. 

The  RADIO  REVIEW, 
a  new  monthly  magazine, 
devoted  entirely  to  the 
technical  side  of  radio 
communication. 

Edited  by  Professor  G. 
W.  O.  Howe,  D.Sc, 
M.I.E.E.,  assisted  by 
Philip  R.  Coursey, 
B.Sc.  A.M.I.E.E. 

The  RADIO  REVIEW 
is  the  Authoritative  Jour- 
nal of  Wireless  Research. 
Contributions  from  the 
pens  of  the  World's  lead- 
ing Radio  Scientists  will 
be  a  special  exclusive 
feature. 


Editorial  and  Publishing  Offices 
12-13,  HENRIETTA  STREET 
LONDON,  W.C.  2 


SCHNOTERS 
USPENSORIES 


YOD  can  enjoy  _ 
sDomfiirl  sjid  freedom. 
SctinoUr't  Suapeoaorlei 
and  Jock  Strap*  bare 
sained  their  wlde-ipread 
popularity  by  quality. 
wmt,  flt  and  low  price, 
□ot  carry 


J.  C.  SCHNOTER  CO. 
■a  SIXTH  AVE.     Dwi.  w     n.  V. 


WHAT  BAKELITE  IS 

BAKELITE  is  a  cellulose  substi- 
tute which  derived  its  name  from 
the  inventor,  Dr.  L.  H.  Bakeland,  of 
Yonkers,  United  States  of  America, 
who  patented,  in  1904  (Pat  No. 
942699),  the  following  process: 

Equal  weights  of  phenol  (carbolic 
acid)  and  formaldehyde  (formalin) 
are  warmed  together  with  an  alkali, 
the  latter  acting  as  condensing  agent. 
After  cooling,  the  mixture  forms  two 
layers,  a  lower  one,  which  is  an  im- 
mediate condensation  product,  and  an 
upper  layer,  consisting  of  an  aqueous 
solution.  The  latter  is  poured  off,  and 
the  lower  part  of  the  mixture  heated 
above  100  deg.  C,  which  causes  the 
formation  of  a  third  product,  consisting 
of  a  spongy  porous  mass;  but,  as  in 
this  state,  it  would  not  be  suitable  for 
many  purposes,  the  last  phase  of  the 
process,  which  produces  the  third  state 
of  mixture,  is  conducted  in  a  closed 
vessel  (autoclave),  at  a  temperature  of 
130-150  deg.  C,  under  a  pressure  of 
from  50-100  lb.  per  square  inch,  the 
result  of  the  pressure  being  a  solid, 
compact,  non-porous  mass,  very  simi- 
lar to  the  best  celluloid.  The  specific 
gravity  of  the  finished  product  is  1.25, 
the  mass  itself  forms  a  material  which 
is  not  elastic,  but  a  first-class  insulator 
of  heat  and  electricity.  The  price  of 
Bakelite  is  lower  than  best  celluloid, 
casein  and  hard  rubber.  Of  course, 
the  above  procedure  covers  the  princi- 
pal points  of  the  process,  which  is  actu- 
ally carried  out  under  varied  condi- 
tions, the  condensing  agents  employed 
are  chosen  from  the  groups  of  inor- 
ganic and  organic  acids,  ammonia,  am- 
monium carbonate,  caustic  alkali,  al- 
kali carbonate,  calcium,  stronium  or 
calcium  hydrate,  anilin  or  pyrodin  be- 
ing also  used. 

To  remove  the  water  formed  during 
condensation  a  water-soluble  hygro- 
scopic salt,  such  as  sodium  or  calcium 
chlorid,  is  added  during  the  main 
phase  of  the  process. 

To  produce  very  clear  or  colorless 
condensation  products  of  phenola  and 
aldehyde  from  the  condensation  prod- 
uct, which  contains  the  coloring  mat- 
ter, the  latter  is  extracted  by  means  of 
ether  and  other  related  solvents  (Pat. 
No.  233395).  The  condensation  proc- 
ess with  application  of  solvents,  is  car- 
ried out  as  follows:  Firstly,  the  con- 
densation produces  a  liquid  material 
(at  ordinary  temperature),  this  is  solu- 
ble in  alcohol,  acetone  or  other  similar 
solvent;  secondly,  further  heating  pro- 
duces an  intermediate  product,  which 
is  insoluble  in  the  above  solvents,  but 
which  can  be  transformed  into  a  horn- 
like mass  by  stopping  the  heating  at  a 
certain  temperature;  while,  thirdly,  a 
continued  heating  finally  produces  a 
mass  which  is  not  fusible.  This  final 
mass  has  remarkable  properties;  for 


instance,  it  is  not  attacked  by  boiling 
acids  or  alkaline  solutions;  only  con- 
densed sulphuric  acid  decompose- 
Bakelite  at  boiling  temperature. 
Through  treating  wood,  paper,  or  card- 
condensation  product,  these  materials 
may  be  covered  with  a  lacquer-like 
surface. 

Bakelite  is  used  in  large  quantities 
for  manufacturing  billiard  balls,  han- 
dles, buttons,  and  almost  any  other 
article  which  was  formerly  made  from 
celluloid  only  and  is  widely  employed 
in  electrical  work  as  an  insulating  sub- 
stance. 


LIGHT  CREOSOTE   OILS  IN 
WOOD  PRESERVATION 

LIGHT  creosote  oils  properly  in- 
j  jected  into  wood  apparently  will 
prevent  decay  until  the  wood  wears 
out  or  until  it  checks  so  badly  that  the  1 
untreated  portions  are  exposed.  Such 
is  the  indication  of  service  records  col- 
lected by  the  Forest  Products  Lab-  ' 
oratory  on  railway  ties  and  telegraph  1 
poles  preserved  with  low  boiling  creo- 
sotes. Creosotes  used  in  ties  from  25 
to  50  years  ago  were  for  the  most  part 
oils  having  50  per  cent  or  more  dis- 
tilling below  235°C,  with  a  residue 
not  to  exceed  25  per  cent  at  315°C 
The  ties  so  treated  lasted  from  15  to 
20  years,  and  failure  was  traceable  in 
most  cases  to  mechanical  wear,  such 
as  rail  cutting  and  spike  killing.  In 
no  case  was  failure  found  to  be  the 
fault  of  the  preservative. 

Of  1558  telegraph  poles  in  the  Mont- 
gomery-New Orleans  line,  which  were 
pressure-treated  with  a  light  creosote 
oil,  1049  poles  were  still  sound  after 
16  years.  In  91  per  cent  of  the  cases 
of  decay,  the  fungi  had  entered  the 
wood  through  checks  and  shakes.  Rep- 
resentative sections  in  the  Norfolk- 
Washington  line  showed  that  after  17 
years  service,  of  the  1614  poles  in- 
spected, 1469  were  sound,  92  decayed 
at  the  top,  and  105  decayed  at  the 
ground  line.  The  decay  at  the  top 
was  caused  chiefly  by  cutting  off  the 
poles.  In  those  decayed  at  the  ground 
line,  the  causes  of  failure,  as  deter- 
mined in  88  per  cent  of  the  cases,  were 
checks  or  shakes.  Here  again  as  in 
the  ties,  the  preservative  outlasted  the 
mechanical  life  of  the  wood. 

Unless  some  other  factor  than  pro- 
tection from  decay  is  considered  im- 
portant, therefore,  there  is  apparently 
no  need  to  specify  high  boiling  oils. 
The  important  point  is  that  any  coal 
tar  creosote  which  is  not  extremely  low 
boiling  or  extremely  high  boiling  will 
satisfactorily  prevent  decay,  and  in  the 
selection  of  an  oil,  factors  such  as 
price,  penetrability,  and  convenience  in 
handling  should  receive  greater  con- 
sideration than  moderate  differences  in 
volatility. 
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FLEXIBLE  SPOUT  OILER 

THE  ordinary  form  of  hand  oiler 
cannot  be  used  for  oiling  all  parts 
of  machinery  because  the  oil  holes  are 
sometimes  placed  appoints  inaccessible 
for  the  regular  spout.  Various  forms 
of  spouts  may  be  used  but  even  these 
sometimes  are  found  wanting  in  reach- 
ing certain  locations.  A  flexible  spout 
oiler  that  can  be  easily  made  by  any 
one  capable  of  using  a  soldering  iron 


;Cuthere 


fiikrSpout    So/den  ,'i0f%*/*e 
!f'  pMttalTubt 


T 


Nozile  Solderedin 


Flexible  spout  oiler 

and  hack  saw  is  illustrated  in  the  ac- 
companying cut.  The  spout  of  the 
ordinary  oil  can  is  cut  in  two  pieces  and 
these  pieces  are  soldered  in  a  suitable 
length  of  flexible  metal  tubing  of  which 
various  makes  that  are  quite  practical 
are  now  marketed.  The  new  spout, 
which  is  composed  of  the  two  parts  of 
the  old  spout  soldered  into  the  flexible 
tube  can  be  bent  into  a  variety  of  shapes 
as  indicated,  and  it  is  possible  to  in- 
ject oil  to  points  that  formerly  would 
be  neglected  because  so  hard  to  reach. 


Magnesium  is  used  in  the  manufac- 
ture of  sound  copper  castings,  because 
of  its  ability  to  decompose  the  gases 
formed  by  the  copper  in  melt-gases 
formed  by  the  copper  in  melting.  The 
principal  gas  thus  formed,  carbon  mon- 
oxide is  attacked  by  the  magnesium, 
forming  two  solids,  carbon  and  mag- 
nesium oxide.  By  the  use  of  magne- 
sium, therefore,  in  small  amounts,  the 
production  of  blow-holes  in  the  casting 
is  eliminated. 


In  the  Book  Exodus,  Moses  is  de- 
scribed as  making  a  bitter  spring  po- 
table by  throwing  into  it  the  branch  of 
a  tree.  This  particular  spring  or  well, 
it  is  thought,  has  possibly  been  identi- 
fied and  on  analysis  its  water  has  been 
found  to  contain  calcium  sulphate  in 
solution.  If  into  it  there  were  thrown 
branches  of  vegetation  containing 
oxalates,  the  lime  salt  would  be  pre- 
cipitated and  the  water  would  be  there- 
by purified;  this,  it  is  thought,  may 
have  been  what  occurred  during  the 
days  of  the  Pentateuch. 
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foreman  says 

"I  suppose  it's  because  I  used 
them  myself  when  I  was  at  the 
bench,  but  it  does  seem  as  though  the 
best  men  in  the  shop  have  a  prefer- 
ence for  Starrett  Tools. 

"Of  course,  most  of  them  sort  of 
got  into  the  habit  of  relying  on  Star- 
rett for  ifine  work  when  they  were 
apprentices  and  journeymen. 

"Speaking  of  apprentice*  —  that  little  red 
book  there,  "The  Starrett  Book  for  Machinists' 
Apprentices,'  has  saved  me  more  time  and 
helped  more  young  fellows  to  learn  how  to  do 
things  right  than  anything  else  in  the  shop. 

"When  a  young  lad  asks  me  how  to  do 
this  or  that,  I  usually  tell  him  or  show  him, 
and  then  ask  him  if  he  has  one  of  those  books. 
I've  noticed  that  as  soon  as  he  gets  one  of 
them  he  doesn't  have  half  so  many  questions 
to  ask. 

"Starrett  gets  out  another  book,  'The 
Machinists'  Data  Book,'  that's  just  about  as 
big  a  help  to  the  experienced  machinist.  It's 
got  all  the  tables  and  formulas  and  so  on  that 
he  ever  needs,  and  it  isn't  cluttered  up  with 
a  lot  of  engineers'  stuff  that  he  doesn't  use. 

"Yes,  I  bought  one  of  each  of  the  books 
down  at  the  hardware  store,  as  soon  as  they 
came  out.  They  cost  me  seventy-five  cents 
each,  but  they're  worth  it." 

The  L.  S.  Starrett  Company 

THE  WORLD'S  GREATEST  TOOLMAKERS 

Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


MaduaW*  Ik*  world  over  ban  put 

their  faith  in  the  accuracy  of  Starrett 
Toole  for  thirty-etna  yean.  Write  lor 
gtaelratad  Catalog  No.  21  "MB." 


Richardson's  Polyphase  Slide  Rule 


hat  the  renter  A.  B.  0  and  D  soelee;  also  a  07  or 
fall  saw  ■oalo.  TmMWhm.  Stna  and  Tangent  Una  lee 
an  grwdnellono  an  printed  on  white  ezesleoT  eteel  from 
tnetna  divided  plates.  Theee  Scales  are  aamrata  and 
wlD  retain  their  accuracy  Indefinitely.  Tbey  are  not 
afleoesd  hp  seeds.  aUtallea.  water  or  treaee.  Length  of 
■-"  A  lae  paae  Inatruotlon  Book,  which  tea  ell  ee 
"Ida  rules,  la  aaot  with 


role  It", 
all  than  hi  to  know 


Price  of  the  Blehardaon's  Polyphase  RUda  Bole.  In 
ease,  with  a  1<X>. pan  Instruction  Book.  11.01. 
An  Ideal  elide  rale.    It  la  low  priced  and  an  equal 


Sa  T  other  rale  hi  appears  

hmty.  Be  convinced.  "Tour  money  will  he  promptly 
refunded  tf  yon  are  not  aatlaflad. 

■and  for  oar  40  pate  catalogue  of  euppUco.  It  de- 
serfhea  ralea  ranging  from  Mo  to  110  each.  Inatruotlona 
m  Logan  tome  and  Trigonometry  free  with  every  aataVsgui 

GILSON  St.inF.  RITI.KPO..  NM«a,Mlch. 


AMBITIOUS 

YOUNG  MEN 

WHO  WANT  A  COLLEGE 
EDUCATION  CAN  READ 
OUR  ANNOUNCEMENT  ON 
PAGE  379  TO  ADVANTAGE 


S  T  U  R  D  Y 


THAT'S  WHAT  YOU'LL  SAY  when  you  aee  this  new 
handy  Utility  Chest.  Built  with  a  solid  oak  frame, 
and  Joints  that  are  not  dovetailed,  but  lock-comered 
for  extra  strength.  This  chest  la  a  sturdy  keeper  of 
tools;  bang-proof,  knock-proof,  and  weather-proof 
Auto-mechanlc.  electrician,  lineman,  will  find  the 
right  house  for  bis  tools  In  this 
UNION  Utility  Cheat 
Note  tray  that  lift,  with 
cover,  yet  tits  snugly  when 
cover  is  closed.  Strong 
handle,  hlngee.  hardwari 
Write  for  Catalog 
prices  and  name  of 
nearest  dealer.  Sold  on 
"Satisfaction  or  Money  - 
Beck"  guarantee.  Write 
for  aptcl&l  offer. 
UNION  TOOL  CHEST 
CO..  Inc..  34  MlllSt.Jlochester.  N.Y 


 FOR  SALE  

Two  coll  Bertro-Medleal-BaUery,  with  polished 
slats  base  and  nickel-plated  parte  In  h»nVwi« 
hardwood  box  9x8x6  Inches ;  contains  two  metal 
handles,  foot-plate,  sponge  electrode,  pair  8  root 
cords  and  32  page  hook  of  suggestions  sad  Instruc- 
ting rarloua  dlaeaaee  with  faradlo  eur- 


tfons  for  treat   

rente  of  electricity:  absolutely  new. 
Shipping  weight,  li  IDs. 

JOSEPH  F.  MATIS 
316  East  89th  St. 


Price  110.60. 


New  York  City 
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This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


Wltk  a  Waftts*  Hirer 
ouuat,  yon,  too,  can 
build  this  *,Tf»rt  ex 
bikltlaa  and  axperl- 
mental  nodal.  It  ii 
UPhpti  with  complete 
controls,  dummy  Lib. 


i  '.  ■ 


erty  Kngines,  Paragon 
Propellers — every  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  is  easy  to  build  with 
Wading  Hirer  parts. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 
Ton  can  make  It  from  our  complete  unassembled  outfits.    What  this  builder  says  stands  good 
with  all  others  who  build  this  perfect  model. 

Feb.  9,  1919. 

Have  had  fine  success  with  my  Nleuport  Biplane.  It  has  flown 
181  feet.  E.  Waterhouae,  811   W.  Mo.  St.,  El  Paso.  Texas. 

SET  OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.60 

This  set  Includes  the  Nleuport  monoplane,  Blerlot,  Curtise  Hydroplane,  Antlonette,  Langley 
Tandem,  German  Taube,  Deperdusln.  Wright  biplane,  White  Racer,  White  Flyer,  and  Champion 
Bacer.  Bend  5c  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtlss  J.N.4-B, 
B.F.A.D.  Scout,  De  Harlland  4,  Capronl  Biplane,  Handley  Page,  Sopwlth  Trlplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


Compressed  Air 
Motors 


rHE  new  and  improved 
method  of  propelling  your 
lodel  aeroplane.  Manufactured 
f  the  finest  materials.  Work- 
lanship  guaranteed.  Special 
ropellers  for  the  above  motors, 
lend  stamp  for  descriptive  circu- 
ir  of  these  wonderful  motors. 
Ve  manufacture  everything  for 
!ie  model  aeroplane  builder, 
jive  us  a  trial  and  be  convinced. 

HEC  AEROPLANE  CO. 

»2  East  49th  St.       New  York  City 


NOW  YOU  CAN  FLY! 

A  REAL  AEROPLANE  AT  LOW  COST 


THE  DELERAY  D-5  SPORT  PLANE 

Wing  Span  18  ft     Speed  35-45  m.p.h. 

Planned  by  men  with  4  years'  experience  In 
Designing  successful  U.  S.  Government  planes. 

Equipped  with  15  H.P.  engine  (practical 
engineering  made  It  possible  for  this  biplane 
to  be  Sown  with  only  8  H.P.)  Use  your  own 
motorcycle  engine  If  you  wish. 

Send  16.00  for  complete  let  of  18  large  detailed 
blueprints,  actual  duplicates  of  our  shop  drawings, 
showing  exactly  how  each  part  la  made  and  fitted. 

DELERAY  AIRCRAFT  WORKS 

AEROPLANES  ENGINES  PABTS 

FREEPORT,  LONG  ISLAND,  N.  Y. 


Don't  Scrap  Aluminum  Parts 

Save  them  with  SO-LUUIVUK.  New,  great  weld- 
ing solder,  stronger  than  aluminum,  perfect  sub- 
stitute for  acetylene,  welding —  %  time  and  cost. 
Use  gasoline  torch  or  soldering  Iron.  No  flux  re- 
quired. Booklet  on  request.  Sample  bar  $1.00. 
Used  and  endorsed  by  United  States  Array  and  Nary, 
British  Munitions  Board  and  leading  aeroplane  and 
motor  truck  companies. 

SO-LUMINUM   MANUFACTURING  CO. 
1790  Broadway  New  York 


UmakeM 


Airplanes  «"f«i|«a »•««- 

el  J.N.-i  can 
be  made  complete  read?  »« 
My  from  UmakeM  No.  IT 
inrtce  S3  00).  which  Includes 
blueprints,  wood,  metals,  rubber  and  special  tools  neces- 
sary Send  for  this  set  quick  and  Make  Money  Making 
UmskeM  Firing  Airplanes  for  sale.  Enormous  demand. 
Profits  bis.  Completed  Plane  sella  at  $10  and  caa  be 
made  in  o  hours  from  UmakeM  No.  IT  Set.  Ask  about 
our  40  other  UmakeM  seta  for  making  Airplanes.  Toys. 
Novelties.  Work  Benches  and  practical  Screw  Cutting  and 
Milling  lathes. 

W  R.  PRICE.  Inc..  Dept.  17.  UmakeM  Bids-.  127  5th  Ave..  N. 


What  Every  Mechanic  Should  Thoroughly  Know 

This  book  points  out  the  stumbling  blocks  for  mechanics  to  avoid  In  acquiring 
a  complete  understanding,  aa  well  aa  to  show  you  HOW  TO  GO  AT  the  reading 
at  a  blue  print  drawing. 

Every  phase  of  the  seventy  subjects  Is  gone  into  in  detail,  so  that  any  average 
man  can  master  with  but  little  study.  Every  point  la  dearly  brought  oat  with 
sufficient  sketches  to  describe  each  of  the  actual  blue  print  drawing  examples. 
In  fact,  the  Illustrations  are  practically  self  explanatory. 

Every  mechanlo  needs  this  book,  be  his  experience  in  mechanics  limited  er 
long.  Read  the  following  comment  from  a  man  who  passes  on  from  5t  to  BIS 
blue  prints  s  day. 

"I  never  thought  there  was  so  much  to  know 
Is   the  readies  of  a  blue   arlnt  drawing." 

WM.  P.  CONWAY,  Planning  Dept.  Mgr., 

U.  S.  Rubber  Co  s  Mask.  Shop 
Tbla  book  contains  the  most  vital  and  practical  information  on  Use  snbjeet 
of  blue  print  reading,  and  la  too  beat  and  safest  Investment  rem  oaa  stake 
Send  for  a  coot  to-day   before  you  forget     TOU  CANNOT  LOSE,  TOUR 
MONET  REFUNDED  IF  NOT  SATISFIED. 

PRICE:— Post  paid  U.  8..  $5.00:  Canada,  ti  ll;  Foreign,  tl  IS. 

169  pages — Size  5  x  7'/s  Inches. 
Handsomely  bound  In  cloth  22s  Illustrations 

54  months  In  the  making. 
EDUCATIONAL  INSTITUTE,  138  Rowland  Bid*-..  Detroit,  Michigan 


ADVANCED  ENGINEERING 

IN  some  of  our  contemporaries  which 
aim  to  popularize  science  by  detail- 
ing fanciful  schemes,  we  find  many 
queer  things  discussed  with  an  ap- 
parent seriousness  that  must  mislead 
the  non-technical  readers  into  expect- 
ing great  advancement  in  science  and 
engineering  that  really  cannot  take 
place  because  natural  and  established 
laws  are  defied.  Our  English  con- 
temporary, The  Aeroplane,  discusses 
one  of  these  so-called  discoveries  in  an 
amusing  vein  and  the  discussion  may 
be  of  interest  to  some  of  our  readers 
who  have  lately  taken  us  to  task  and 
accused  us  of  ultra-conservatism. 

This  accusation  was  made  because 
we  have  not  published  articles  on  mes- 
sages to  Mars,  negative  gravity,  wire- 
less transmission  of  large  quantities  of 
power  and  other  advanced  engineering 
topics  that  are  so  far  in  advance  that 
they  are  way  ahead  of  the  knowledge 
of  our  technical  staff,  who  are  all  of 
the  "show  me"  kind  and  apt  to  give 
more  credit  to  an  actual  accomplish- 
ment of  practical  value  than  to  prob- 
lematical and  spectacular  discoveries  of 
the  future  that  have  not  yet  material- 
ized. The  matter  would  be  amusing  if 
it  were  not  for  the  fact  that  really  seri- 
ous and  dependable  mechanical  and 
scientific  publications  are  apt  to  be 
judged  by  those  examples  of  radical 
thought  and  "yellow"  scientific  jour- 
nalism that  issue  from  the  presses  in 
such  large  quantities  and  that  are  con- 
sidered to  be  representative  American 
publications  by  our  foreign  contempo- 
raries. 

The  Aeroplane,  under  the  heading 
"On  American  Credulity"  goes  on  to 
say:  "In  one  of  these  curious,  popular 
scientific  magazines  which  America  has 
produced  in  such  large  quantities,  there 
is  quite  a  long  discussion  on  the  pos- 
sibilities of  the  electrically-driven  aero- 
plane. This  is  based  upon  the  opin- 
ions of  two  gentlemen,  both  of  them 
sufficiently  well  known  by  name  and 
reputation  in  American  aviation  circles 
to  assure  their  ideas  being  taken  for 
what  they  are  worth.  One  is  a  not  in- 
conspicuous member  of  the  Aero  Club 
of  America,  and  the  other,  is  known 
to  fame  as  the  creator  of  one  of  Amer- 
ica's most  amazing  achievements  in  the 
field  of  aeroplane  construction.  Both 
of  these  'experts'  agree  that  the  electri- 
cally-driven aeroplane  is  a  possibility. 

"The  scheme  is  that  electrical  gen- 
erators are  to  be  driven  by  petrol  en- 
gines installed  in  the  central  body  of 
the  proposed  aircraft.  The  power  thus 
generated  is  to  be  then  distributed  to 
a  number  of  electro-motors  disposed  in 
convenient  positions  about  the  machine, 
each  driving  an  airscrew.  One  expert 
suggests  that  there  are  other  obvious 
ways  of  electrically  driving  an  aero- 
plane.  One  is  to  carry  storage  batteries 
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supplying  power  to  the  motors,  another 
is  to  transfer  electrical  energy  by  a  kind 
of  trolley  dependent  from  the  machine 
and  running  on  supply  lines  laid  over 
the  route.  A  further  possibility  which 
he  suggests  is  that  of  transmitting  ener- 
gy by  wireless  to  the  aeroplane. 

"The  petrol-electric  system  is,  how- 
ever, regarded  as  the  most  practicable. 
The  great  constancy  of  power  and  the 
beautiful  control  of  the  screws  which 
can  thus  be  obtained  are  among  the 
advantages  claimed  for  this  system, 
and  it  is  stated  that  'one  thing  is  cer- 
tain— with  this  arrangement  of  gaso- 
line-electric propulsion  we  know  it  will 
work.' 

"The  beautiful  simplicity  of  the  idea 
is  quite  apparent  when  one  considers 
that  the  machine,  which  is  described,  is 
to  be  provided  with  two  petrol  engines, 
each  of  3,200  h.p.,  two  generators,  each 
of  3,000  h.p.,  and  electric  motors  of 
undefined  numbers,  but  of  the  same  ag- 
gregate output.  If  we  assume  that 
America  can  now  produce  aero-engines 
of  3,000  h.p.,  each  with  a  weight  of 
three  pounds  per  h.p.,  it  seems  a  little 
unnecessary  to  add  to  that  a  further 
electrical  plant  of  twice  that  output 
and  weighing  certainly  not  less  than 
25  lb.  per  h.p.  Even  American  aero- 
plane designers  have  not  yet  succeeded 
in  building  satisfactory  aeroplanes  with 
power  plants  weighing  over  SO  lb.  per 
h.p." 

Needless  to  say,  the  curious,  popular 
scientific  magazine  describing  such  ad- 
vanced aeronautical  engineering  was 
not  Everyday  Engineering  Maga- 
zine. 


The  factories  in  the  occupied  regions 
of  Germany  along  the  Rhine,  have  been 
visited  with  a  view  to  ascertain  what 
the  enemy  did  in  the  production  of 
chemical  products. 

Rubber  was  made  from  acetone 
which  was  reduced  by  aluminum  and 
hydroxyl  to  pinacone..  Water  was  re- 
moved from  its  molecule  by  distillation 
under  pressure.  The  distillate  was 
then  heated  to  600°  C.  four  to  six 
months  and  the  resulting  product  was  a 
synthetic  rubber  which  was  used  for 
tires  and  other  purposes. 

Gas  mask  charcoal  was  made  from 
pinewood.  Small  pieces  were  soaked 
for  at  least  thirty  minutes  in  hydro- 
chloric acid  with  a  little  zinc  chloric. 
They  were  then  carbonized  in  a  long 
muffle  at  a  cherry  red  heat  for  six  or 
eight  hours.  The  charcoal  was  then 
washed  with  hydrochloric  acid  until 
only  a  very  little  zinc  was  left  It  was 
then  washed  with  water  drained,  dried 
in  vacuo  at  70°  to  80°  C.  and  sifted 
free  from  dust.  Our  readers  will  re- 
member, how,  during  the  war,  fruit  pits 
were  industriously  collected  for  making 
gas  mask  charcoal. 


Let  Government  Tests 
Save  You  Gasoline! 

Sparko-Gap  Will  Make  Your  Engine  37  Per  Cent  Better, 
Save  It»  Cost  in  Gasoline,  or  We  Refund  Your  Money. 

Lot  us  prove  to  you,  on  your  own  car,  that  Sparko-Gapa  make  jour 
motor  37  per  cent  better  and  *ave  10  to  35  per  cent  in  gasoline.  See 
why  they  end  spark  plug  troubles  and  see  why  they  were  used  as  standard 
equipment  on  all  French  airplanes.  Check  the  U.  S.  Government  tests  on 
your  own  car. 

We  don't  want  you  to  send  us  a  single 
penny  now.  Just  fill  in  and  mail  the 
attached  coupon  and  we  will  send  you 
a  SPARKO-GAP  for  each  cylinder  of 
your  car.  Try  them  on  your  car  for 
30  days.  Try  them  on  the  foulest, 
sootiest,  oiliest  spark  plug  you  can  find. 
Try  them  on  a  cracked  plug  or  try 
them  on  your  best  plug.  You  be  the 
judge.  If  Sparko-Gaps  don't  give  you 
a  smoother-running  car,  if  they  don't 
save  half  their  cost  in  gasoline  bills 
during  the  month,  send  them  back  and 
you  won't  be  out  one  cent. 
If  Sparke-Saga  D*  Not  Ead  Your  8park 
Pl«f  Troubles—  II  Tkey  Ds  Net  Make  Your 
Meter  Rub  Smoother,  Easier,  Battar— If  They 
Do  Nat  Save  10%  to  35%  Gasoline.  8esd 


Tbe  Sparko-Gap  condenses  current — develops 
a  hotter,  fatter,  surer  spark.  It  sends  the 
electric  current  through  the  spark  plug  In 
one  Intense  spark  Instead  of  In  many  weaker 
oscillations. 

The  Sparko-Gap  explodes  100%  of  gas  and 
Area  even  fouled  plugs.  The  Intense  spark 
Insures  100%  explosion  and  saves  from  10% 
to  35%  in  gasoline.  It  stops  carbon  forma- 
tion. It  lessens  the  necessity  for  gear  shift- 
ing. It  fires  plugs  under  all  conditions, 
when  fouled  by  oil  or  carbon — even  when  the 
porcelain  Is  cracked.  No  miss  fires — more 
snap— quicker  pick-up. 

The  Sparko-Gap  shows  a  risible  spark.  You 
can  see  how  each  cylinder  is  firing  and  so 
locate  Ignition  trouble  Quickly.  The  Sparko- 
Gap  la  easy  to  adjust.  There  are  no  holes 
to  bore,  no  attachments.  All  you  have  to 
do  is  to  screw  one  little  thumb  nut  on  top 
of  your  spark  plug.  Just  as  if  you  were 
making  a  spark  plug  connection. 

Professor  A.  Press,  Professor  of  Electrical 
Enaineeriaa  of  Berkeley,  California,  Walshes' 
8aarke-6ap  work! as  an  U.  S.  subchasers. 
Liberty  airplaae  eaaiaes.  Liberty  trunk  en- 
tlaes,  and  popular  eemmeroial  motors  la 
Gov  era  aunt  Laboratories  at  Wasblaatoa.  Ha 
states  that  the  Sparke-Oae  will  fire  plugs  la 
eoaertioni  two  tuns' roe'  aad  fifty  times  as 
dHReuK  as  will  aa  ordlaary  igattloe  systsai 
without  them;  so  that  plugs  will  fire  ao  mat- 
ter haw  dirty  they  are.  aid  area  with  brakes 
soreelaiaa. 

DON'T  SEND?A  PENNY 

Remember,  you  dont  send  a  single  penny  now.  Just  mall  the  coupon  and  tell  us  the  make 
of  your  car  and  the  number  of  cylinders.  Don't  bother  to  write  a  check  or  money  order 
now.    Simply  pay  the  postman  $1.50  for  each  Sparko-Gap  when  they  arrive.    Then  try 

them  for  30  days  on  your  car.  If  they  do 
not  make  your  car  noticeably  better,  send 
them  back  and  every  penny  you  paid  will 
be  refunded.  End  your  spark  plug  troubles 
now  forever.  Mall  the  coupon  now.  Tou 
can't  begin  too  early  to  get  more  power  out 
of  your  motor  and  more  mileage  out  of 
your  gas. 

Dealers — take  advantage  of  our  ad- 
vertising. We  back  you  up  on  above 
offer.   Send  for  proposition. 

TRY  THEM  AT  OUR  RISK 


The  Sparko-Gap 
Is  the  Wireless 
Quenched  Gap 

The  Sparko-Gap  is  not  a  new  idea,  but  an 
old  Idea  applied  in  an  ingenious  new  way, 
mads  necessary  by  the  fierce  competition  of 
war.  Too  Sparko-Gap  principle  has  been 
used  for  years  In  wireless  telegraphy  to  give 
twice  the  radius  to  sending  outfits. 


SPARKO-GAP  CO. 

M  W.  3Ma  «t..  Diet.  10.  New  York  City 

Send  me    Sparko-Gaps  an  30  days' 

trial  (one  for  each  cylinder) .  I  win  pay  poatman 
11.60  each  on  arrival.  It  Is  understood  that  if 
I  am  not  more  than  pleased  you  win  refund  my 
money  In  full. 


SPARKO-GAP  COMPANY 

Dept.  10  54  West  39th  St. 

New  York  City 


My  Name 
Street  .... 


I  City  

|  Name  of  Car. 


Telegraph  Pictures 

BY  ELECTRICITY 
A  asutatsta  set  of  two  machine* 
of  this  aurreloae  capneenesit  tor 

CLVKSOUMOt-  best-L  Mm.  DM 


Mathematics  Made  Ea 


The  Aroaaeope— the  Cwmhtnatton  Triaatla 
with  a  Brain— wfil  multiply.  eavUe.  fjbre    \  a 
win  all  avoMaaaa  ^ 


in  uiMunij  wi  e ■■■■iiirj.  m*mw  f  

ml  Sauna.  Plot  ana.  ate.    Bupaelor  to  sny  etkls 
sua.  BknplD  to  event*.  AlsefceMesi TTkaNS- 
FAKWT    TBIANejU.     PBOTtUOUVB  aa. 
TRBXm  BULKS.   Used  at  OeeumkU  Mverstey. 
ITeat  Feint,  U.  8.  Aeronautic  Schools,  eta.  oily 
MM  postpaid.   Order  teeVsr  before  yo«  f octet 
Dept.  U/lTj.  LEISHMAN  CO.,  Ogden,  Utah 
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Become  a  Chief  Electrician 


CHIEF  ELECTRICIANS  ARE  SCARCE,  THOUSANDS  ARE  IN  DEMAND. 

PREPARE  NOW?    YOU  ARE  CAPABLE  OF  EARN1NC 


WHY  NOT 


$60  to  $125  a  week 


AS  ONE  OF  THE  LEADING  CONSULTING  ENCINEERS  OF  THE  EAST  I  know  exactly 
how  to  train  men  for  position*  of  this  kind.  It  is  my  SUCCESSFUL  METHOD  OF  HOME 
STUDY  COMBINED  WITH  MY  OWN  PERSONAL  ATTENTION  THAT  HAS  PUT  HUN- 
DREDS OF  MY  CRADUATES  IN  PROMINENT  ELECTRICAL  POSITIONS  THROUGH- 
OUT THE  COUNTRY. 

Apply  immediately  for  my  SPECIAL  OFFER  of  this  month. 


K.  K.  BLATCHLEY  i.  CO.:  CONSULTING  ENGINEERS.  Liberty  Building,  152  Temple  St..  Nw  Haves.  Cses. 

Klndlr  send  ma  full  particulars  of  tout  Hoik  Study  Couth. 

Nun*    Address   


$1.00  per  Tire  aOswed  if  Tea  brief  as  tab  Ad 
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SERVICE  STATION 
(At  Hastes  sad  Far  Rookaway) 

LET  US  QUOTE  YOU 
any  tire  made.   We  ttoek:— 
GOODYEAR 
iways  PENNSYLVANIA 
ie  GOODRICH 
per  GLOBE 
t,5/  McCLAREN 
t  HORSE  SHOE  RACINE 

i  NORWALK-CORD 
,e  MARTIN-CORD 
IGHT  KELLY-SPRINGFIELD 

(At  New  Yerk) 
rice.  UNITED  STATES,  etc. 

Supplies  AT  COST  to  tire  patrons. 
XT  WILL  PAY  YOU  to  trade  with:— 

JAMAICA  TIRE  &  RUBBER  CO,  INC. 

I  Wert  4»th  Street  New  Yerk 

llslds  and  Flushing  Avenues  Jamaica,  N.  Y. 

18  Central  Avenue  Far  Reekaway,  N.  Y. 

East  Main  Street  Patnlwgue,  N.  Y. 

"Largest,  because  we  serve  best  . 


>AVE  MONEY! 

A  High  Grade 
INNER  TUBE  FREE 

6000  MILES  Guarantee 

Economy  Beoouatruoted  Tlree  made 
by  our  new  special  process  are 
guaranteed  to  give  good  service  be- 
cause the  best  materlale  are  used  In 
their  construction.  Our  tires  ere 
gBSraatsed  for  6.0*0  miles  sad  we 
give  a  FIRST  quality  Inner  tube 
free  with  every  tire  ordered  from 
us.  Our  tires  are  reuforoed  with 
extra  piles  of  faorle  making  them 
strong  w  they  resist  punctures  and 
blowouts. 

IJNEB  IB  FURNISHED  WITH  EACH  CASING 

AT  NO  EXTRA  COST. 
ESE    PRICES   INCLUDE    CASINO.  RELINER 

AND  TUBE. 
IDX3         I7.IS   33x4       $11.00   35X4^  flS.U 


9x3  Y,        0.15  34x4 

12x39?     *.oo  i£3y, 

10.10  33x4V. 


11.29  MX4.. 
11.73  MxS 


1 3  JO 
14.60 
14.60 


11x4"  10.10  33x4V>  12.29  37x9 
12x4  10.49  S4x4ft  12.90 
.to  with  your  order  whether  a  straight  tide  or 
irher.  plain  or  non-skid  tread.  Send  a  dft)~li 
32  for  eaoh  casing  ordered.  Balance  C.  O.  D. 
Jeot  to  examination.  T*  discount  1/  full  amount 
sent  vrtth  order.    Heferencee  furnished  If  desired 

UNITED   ECONOMY  TIRE  CO. 
.  West  48th  Street  New  York  City 
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signs,  blueprints  then  yon 
Make  TJmakelf  Money  running 
rmakeM  Coaununltr  Shops  or 
your  own  UmakeM  Club  with  the  39  outfit  Too 
sake  Blerlot.  Ourtlee.  Sped  and  other  Flying  Pien<~ 
«al  Work  Brat-bee.  Sewing  Stands.  Stationary  Raoks 
its.  Book  Troughs.  Arks  firms.  Wagnna.  War  Tanks, 
n  Tots.  Does  Birds .  Soutrrels.  aaephanas.  BabMts. 
i.  Toads.  Giraffes,  Ostriches.  Numbers,  Letters.  It 
•4  Animals  Poll  Furniture  and  TVill  House*  Prtn- 
Ml-n>  bi-T  ell  their  tor"  end  rovrlMen  new  for  nhrls'maa.  Got 
rm»k-M  "h^n  erer*ed  qolra  and  -oln  I'raaxrM  Mod*.. 
PRICE.  Inc.,  Dent.  17  UmakeMBMs. .  127  Sth  Ave..  N  Y. 


WANTED 


Want  ads  for  thousands  of  trained  Auto- 
mobile Repairmen  are  appearing  in  all  the 
papers  all  over  the  Country.  New  Garages 
and  Shops  are  badly  needed  everywhere. 
If  you  are  earning  less  than  £30  a  week — 
YOU  SHOULD  LEARN  THIS  TRADE. 

You  Can  Earn 
$150  to  $400 a  Month 

Come  to  this  school  and  learn.  We  teach 
by  actual  practice  on  all  kinds  of  cars 
A  few  weeks  time  learning  will  fit  you  for 
a  position  in  a  garage,  service  station,  or 
you  can  start  in  business  for  yourself. 
(No  colored  enrollments  solicited.) 
WRITE  FOR  FURTHER  PARTICULARS 

DO  IT  TODAY  SEND  IN  COUPON 

BUFFALO  AUTO  SCHOOL,     No.  FJLI. 
463-471  Connecticut  St.,  Buffalo,  N.  Y. 
Please  send  me  full  particulars  of  your  complete 
Automobile  Course. 


Name   Age. 

Street  or  R.  F.  D  

City   State  


SHIP  BY  TRUCK 

Motor  Cartage. 

One  to  Five-ton  Trucks. 

Hauls  made  to  any  point  in 
United  States  and  Canada. 

Rates  by  hour,  day  or  contract 

W.  H.  SQUIRES 
1561  Woodward  Avenue 
Detroit,  Mich. 


You  Can  Save  $50.00 


By  ncoTerintt-  your  old  mato 
top  frame  rouraelf.  We 
make  these  recover*  to  fit 

ff fi  QO  and  up 

, .  -  .  _  >e  a  car  cao  put  It  on.  We  famish  In- 
etnictlnne.  Roof  end  quarters  sewed  tosrth.r 
certain,  featenere  weltaand  tacke.  All  romt-letr.  Give 
am  the  name,  rrar  end  model  number  of  your  ear  and  we  will  aend 
♦on  our  *e>e(oeite  with  aamnlea  and  qnote  rou  exact  rrtee. 

LIBERTY  TOP  t  TIRE  CO..  Deot.  EI.  Clnelnsatl.  0. 


TESTING  LUBRICATING  OILS 
FOR  ACIDS 

THAT  a  small  quantity  of  fatty  acid 
in  oil  renders  it  unfit  for  lubricat- 
ing purposes  is  too  well  known  to  need 
repeating,  but  how  to  ascertain  its  pres- 
ence, before  irreparable  injury  has  been 
done  is  a  more  difficult  problem.  The 
following  is  a  simple  method  of  testing 
for  acids,  namely,  its  action  upon  sub- 
oxide of  copper  or  red  oxide.  If  the 
red  oxide  is  not  at  hand,  the  copper 
scale  or  ash  of  the  coppersmith  may  be 
employed  as  it  contains  this  suboxide. 
Either  of  these  substances  is  placed  in 
a  white  glass  vessel,  and  covered  with 
the  oil  to  be  treated.  If  the  latter  con- 
tains a  trace  of  acid,  or  any  resinous 
acid  from  rosin  oil,  with  which  it  may 
have  been  adulterated,  the  oil  soon 
turns  green  and  that  too  nearest  the 
copper  scales.  A  gentle  heat  hastens 
the  reaction,  which  in  the  cold,  re- 
quires from  15  to  30  minutes.  The  test 
is  extremely  delicate,  and  cannot  re- 
sult in  any  doubt  or  erorr  to  those  who 
use  it  for  the  first  time.  An  oil  which 
is  not  turned  green  by  the  copper  scale 
can  unhesitatingly  be  pronounced  ab- 
solutely free  from  acid.  If  there  be 
but  little  acid  present  the  green  color  is 
fainter,  by  more  acid,  intenser,  and  if 
rosin  has  been  added  it  is  bluish.  The 
chemical  reaction  is  this:  The  free 
vegetable  and  fatty  acids  separated  the 
sub-oxides  into  oxide  and  metallic  cop- 
per; the  former  then  combines  with  the 
acids  to  form  greenish  blue  salt  that 
dissolves  more  or  less  in  the  oil  and  im- 
parts its  color  to  it.  The  oxide  of 
copper  does  not  answer  as  well  as  the 
sub-oxide. 

TEST  GAS  IN  TUNNELS 

ONE  of  the  problems  that  has  de- 
veloped in  connection  with  the 
construction  of  the  proposed  vehicular 
tunnel  under  the  Hudson  River  between 
New  York  and  New  Jersey,  which  will 
be  9000  feet  long,  with  an  estimated 
number  of  2000  passenger  cars  and 
trucks  passing  through  per  hour  dur- 
ing the  rush  periods  is  the  amount  of 
poisonous  gas  emitted  by  this  long  line 
of  machines.  This  is  now  an  unknown 
quantity  and  must  be  determined  be- 
fore the  construction  can  be  undertaken, 
so  that  provisions  for  proper  ventilation 
may  be  made. 

To  carry  on  experiments  with  a  view 
to  ascertaining  the  amount  of  carbon 
monoxide,  which  is  the  deadly  gas  dis- 
charged by  automobiles,  that  is  likely 
to  be  emitted,  the  United  States  Bureau 
of  Mines  has  just  requested  an  ap- 
propriation of  $100,000  from  Congress. 
And  at  the  same  time  Yale  University, 
New  Haven,  Conn.,  will  construct  an 
experimental  tunnel  and  cooperatively 
attempt  to  determine  whether  the 
amount  of  poisonous  gases  given  off  by 
automobiles  would  be  detrimental  to 
life  or  endanger  it  in  a  long  tunnel. 
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GIANT  ENGLISH  SEAPLANE 

ACCORDING  to  Flugsport,  a  Ger- 
l\  man  aviation  paper,  a  gigantic 
seaplane  is  under  construction  at  the 
Barrow,  England,  works  of  Vickers, 
Ltd.  In  its  general  outline  the  ma- 
chine is  a  long  hull  riving  boat,  with 
overhanging  biplane  wings.  Only  ap- 
proximate dimensions  are  available  at 
this  time,  but  the  span  is  given  as  300 
ft.,  the  overall  length  as  200  ft.,  the 
overall  height  as  42  ft.,  and  the  wing 
chord  as  27  ft.  The  power  plant  is 
fitted  in  four  independent  engine  na- 
celles between  the  planes,  each  nacelle 
carrying  two  Rolls-Royce  Condor  600 
hp.  engines  "end  on"  and  driving  a 
tractor  and  four  pushers,  and  the  total 
horsepower  is  4,800.  It  is  estimated  that 
the  machine  will  be  able  to  fly  with 
full  load  on  two-thirds  engine  power. 
The  framework  of  the  boat  and  of  the 
planes  is  entirely  constructed  of  dura- 
lumin, while  the  planking  of  the  hull 
is  made  of  Consuta,  a  special  plywood 
sewn  with  copper  wire,  which  was  de- 
veloped by  Messrs.  Saunders,  the  well- 
known  yacht  builders.  The  boat  is 
fitted  with  two  decks  and  is  extensively 
furnished  with  passenger  accommoda- 
tions, there  being  sixteen  two-berth 
cabins  and  a  dining  room  in  which  in 
case  of  emergency  thirteen  more  pas- 
sengers can  be  accommodated.  With 
forty-five  passengers,  the  cruising  en- 
durance of  the  flying  boat  is  estimated 
at  1,400  statute  miles.  The  designed 
full  speed  is  110  m.p.h. 

A  NEW  FOKKER  MACHINE 

THE  new  Fokker  machine  is  con- 
structed for  commercial  flying  pur- 
poses. The  wings  are  made  on  the 
principle  well  known  in  Fokker's  other 
designs,  that  is  to  say,  without  stay- 
wires.  The  wings  are  60  centimeters 
thick  in  the  middle  and  are  not  cov- 
ered with  fabric,  but  with  three-ply 
wood.  The  wing  span  is  16.1  meters, 
the  length  of  the  machine  being  11.55 
meters.  It  travels  at  a  speed  of  170 
kilometers  per  hour  with  a  motor  of 
185  h.p. 

This  indicates,  we  were  told,  an  im- 
mense saving  in  gasoline  and  oil,  and 
includes  the  advantage  of  light  weight 
in  the  motor  and  also  great  saving  in 
cost  price  as  well  as  in  use.  The  aero- 
plane itself  weighs  1,200  kg.  and  when 
fully  loaded  1,900  kg.  With  a  full 
cargo  it  is  calculated  to  reach  a  height 
of  4,000  meters  in  45  minutes. 

There  is  a  closed  cabin  for  four 
persons,  the  pilot  and  mechanic  being 
comfortably  seated  in  front  of  the 
cabin,  and  their  seats  are  so  arranged 
that  small  adjustments  to  the  motor 
can  easily  be  carried  out  while  in 
flight.  The  motor  is  by  the  Bavarian 
Motor  Works  at  Munich  and  is  of  the 
newest  type.  It  is  provided  with  an 
arrangement  by  which  it  develops  its 
full  power  if  desired  at  a  height  of 
4,000  meters. 


"ALS0P- 
ALL-SPARK" 


felt**..*  . 


M.ike  your  plugs  last  indefinitely 

May  Be  Attached  to  Any 
Four-cylinder  Car 

Controlled  from  dash 

THIS  WONDERFUL  DEVICE 


insure*  a  Hot  Spark 
Fires  Old  Carbon-choked 

Plugs 

Increases  Gasoline  Mileage 


Develops  Greater  Power 
Eliminates  all  Spark-Plug 
Troubles 
Puts  new  "Pep"  in  your  car 


The  Installation  of  the  "AUop-All-Spark"  increases  efficiency  and  insures  continued 
driving  when  plugs  crack  or  become  dead. 

D    *  4  cylinder  Type  with       d»T  CA 

I  riCe    Money  Back  Guarantee  «p/.DU 

Write  for  descriptive  literature  NOW. 

ALL-SPARK  IGNITION  CO.,  Inc. 

13  Water  Street,  Dept.  E,  New  York 
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"ACE"  MOTORS 

Are  Powerful,  Light,  Reliable  and  Economical 

Weight  126  Pounds  Forty  B.  H.  P. 

These  motors  embody  all  the  features  of  engineering  that  an  exten»ive 
series  of  tests  proved  necessary,  and  are  the  product  of  ripe  judgment  of 
practical  airmen.   The  ideal  power  plant  for  the  man  building  his  own  plane. 
Descriptive  Literature  on  Request. 

!ioR/\cE  Ket/vne: 


Sales  Office 
280  Madison  Ave. 
New  York 


Inc. 


NL°o' 


Factory 

Iorth  Beach 
ng  Island 


AMAZING  OPPORTUNITIES 

inthe  Airplane  Industry 


Riffht  now  is  your  opportunity  to  pet  into  the  (rreatest  industry  the  World  has  ever  known.  Thousands  of  new  ^ 
positions  opening  up  everywhere  in  this  attractive  new  field.   Never  before  have  ambitious  men  had  such  a 
llonous  chance.   Sena  Coupon  at  once— find  out  how  our  wonderful  Course  in  Practical  Aeronautics  will  give  you  the 
.owlcdgetoenterth.snewS.id.   l*am  at horn,  by  maU  dunng  your  spa^e  time.  mg  gQQK  COUPON 


"*"T*^^T,zr  Ea«rM««sDeMAa4  far  Mea-B I* PayPal 

re    HWW      If  yoq  know  Practical  Aajoaaatfcs.  some  big  Airplane  Cor-  X  * 

„   It  potation  will want  yon.   D^ewd  of  SalariaenMnirnald/  A» 

'«  poMCfOfU    ^  trained  Mn.  Act  it  op*.  Ito  pioneeri  are  goiny  to  mp  J  _43 1 

railroad  nirtofy  ■ 


Prepa 

for  thmam 


Aeronautical  _ 
Aeronautical  Contractor 
Aeroplane  Repairman 

Aoroplann  Meciinnl© 
Afroplan*  1 1 1  -  j. ■  i  i  or 
Aemplnni*  Halmuian 

^iSailHS?" 


—    Aotomobil*  _  

will  rcptat  itself  h.  A< 

jancfaU  Qjgar  WOW-  r 


anarleaa  School  of  ATtmtkm 
_   1  S.DanrtMmB^GUea«n 
Dept.  7mm 
Gentlemea:    Wan  •and  «m  rail  partiealar* 
of  roar  rraarkable  offer,  alao  year  new  big- 
book  f 'OpportnnitiM  in  the  Airplane  lndnetxy. "  1 
—  do  obligation. 
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An  Open  Letter  to  the  Model  Engineers 

of  America 

Gentlemen: — 

We  trust  you  will  excuse  us  in  writing  a  letter  directly  to 
you,  but  we  feel  that  we  have  something  to  tell  you  which  will 
be  to  your  advantage.  We  know  that  amateurs  often  find  a 
difficulty  in  getting  supplies,  as  the  majority  of  firms  do  not 
bother  with  these  small  things.  We  do.  We  are  prepared  to 
quote  prices  for  anything  you  may  want  in  carrying  on  your 
pastime  of  making  models.  We  specialize  in  model  ship  fit- 
tings, castings,  patterns,  model  boilers  and  boiler  fittings.  We 
also  have  made  arrangements  to  supply  you  with  all  the  cast- 
ings in  the  rough  or  partly  finished  to  construct  the  engines  and 
boilers  described  in  this  magazine  by  Wm.  A.  Helms. 

Write  us  what  you  want  and  we  will  supply  you.  Until  the 
amount  of  business  justifies  a  store  we  take  orders  by  mail  only, 
and  guarantee  a  prompt  delivery.  Hoping  for  your  support, 
we  are 

Sincerely  yours, 

THE  AMERICAN  MODEL  SALES  &  MFG.  CO. 

601  Broadway,  Telephone  Spring  3337 
NEW  YORK  CITY. 


MODEL  AIRPLANE  ENGINES 

3  Cylinder  Rotary  Compressed  Air 
Engines. 
%  in.  bore,  %  in.  stroke 
H  in.  bore,  %  in.  stroke 
94  in.  bore,  %  in  stroke 
6  Cylinder  rotary  steam  engines,  steel 
cylinders,  tobin  bronze  pistons,  alu- 
minum crank  case. 

H  in*  bore,  H  in.  stroke 
Send  stamp  for  descriptive  circular. 

MODEL  MACHINE  SHOP  CO. 
415  East  71st  St        New  York  City 


6  INCH  BENCH  LATHE 


Model  Shop  Equipment 

Cuttings  or  finished  machine.   Shop  tools  and 
supplies.   Designs  for  Model  Boats.  Drawings 
of  D.  8.  Destroyer.    Beady  for  Immediate 
shipment.    Stamp  for  catalog. 
Huan  Mff.  c«.,  594  Eta  St,  Arllaates.  N.  J. 


Small  Steam  Engines  ft 
Boilers,  Gas  a  Gusfiae  En- 
jnaes  H  H.P.  and  Up. 
Taaks,  Pomps,  Model  leak- 
ers' Supplies.   Get  oar  Wg 


m  _  _. 

™                W  Stsmps.      Refunded  'first 
"^s»»»n«»»-'  order.   193  Pages,  oyer  200 
_  illustration!. 
„.    MODERN  ENGINE  *  SUPPLY  CO. 
3C4  Monadnoek  Bldg-  Chicago,  HI. 


for  15c  (coin  pt^erredTer 
"lefuat   •  - 


>  screw  fasd  svtaeSe  and  No.  1  Mom  taper 
seMer.   kje  nterli  frjrntshed  for  weodtammc. 

2«SfcVm  i-r »srt  tssusrs  .S3 


bed  fl.M  per 

M.  ft  J.  SPECIALTY  CO 


zlz  8.  Parka  St.. 


Pesnaa.  SIM. 


A  Necessity  for 

Every  Shop 

'The  Sae.Mii  Ms.  »  Besoa  Psees,"  wltk  a  power- 
ful  leverage  of  24  to  1.  la  Intended  for  work  hi 

rond    the    capacity    of   th.    "Bantson  ™d 

Punches,"  and  will  punch  holes  rrora" 
tt>  %  In.  In  soft  metal  up  to  12  Gau 
Extra  lets  punches  and  dies  size  *A  VIA 
K.  5/16.  and  %  In.   ewlly  Inserted 


Equipped 
with  3-16- 
inch  Punch 
and  Die  un- 
less Otherwise  Specified.  F.O.B.  Factory 
Catalog  il  Comvlett  Line  Bmt  on  Riqueti. 

The  Machine  Appliance  Corporation 
351  Jay  Street,  Dept.  En,.  BROOKLYN,  N.  Y. 


For  Gillette  Blades  Use 
The  Big  Four  Strapper 

A  few  turns  and  one  opera- 
tion   fives    perfect  cutting 
edge.    Makes  old  blades  new 
and  new  blades  better. 
Guaranteed  to  give  satisfac- 
tion   or    ejeaay  refunded. 
Nothing  to   lose  and  every- 
i  _    thin,   to   rain    In  oomfort. 
t  Every  blade  should  be  stropped 
before   using,   watch  the  ' 
5»  ta9w«-    Sent  postpaid 
the  United   States  for 

c».a  .BREZAV.  Inc-«  Distributors 
Fifth  Ave,  and  21st  St.  Mew  York  City 


anywhere 


stropped 
1g 


ALUMINUM 
CAN  BE  SOLDERED 
with 

SUPREME  BRAND  ALUMINUM  SOLDER 

FLOWS  AT  500*  FAHRENHEIT 
REQUIRES  NO  FLUX 
Used  by  General  Eleetrle  Company,  Worthies- 
{EL?""*  tetmnny.  Hale  ft  Kilburn  Company 
Bethlehem  Shipbuilding  Corp.,  National  Lead 
Compsny  snd  hundreds  of  other  manufacturers 
and  repair  shops. 

Instructions  for  using  with  each  bar. 
Prion  $3.00  per  Pound  In  Half  Pound  Bars. 
8end  Fifty  Cents  for  2-Ounce  Sample  Bar 

VAMDAM  SPECIALTY  COMPANY 

Grssd  Central  Pales*.  Dest  EE,  New  Vet*  City 


"Richards'  Made" 

Complete  Construction 
Sets  from  which  you 
can  build  successful 
sailing  Models.  Circu- 
lar tells  the  rest.  Send 
for  it. 

WM.  RICHARDS 

747  Tramont  A»e.  New  York  City 


OH  Just  What  I  Wanted 
Real  Model  Racing  Yachts 
Sails  Faster  Than  You  Can  Walk 

Sport  for  men  and  boys.  Con- 
struction Set — complete — 30  In. 
long,  with  Staging.  Fittings  and 
HEAVY  LEAD  gfrgr.  ready  to 
assemble.  s  screws,  20  brads  and 
Yacht  Is  bunt  Also  same  Model 
finished  ready  to  sail.  Bend  25 
cents  and  your  dealer's  name  and 
address  for  book  "Model  Yacht 
Sailing."  just  printed,  tiring  fan 
instructions  of  the  Sport:  How  to 
sail.  rtg.  nautical  terms,  etc.,  etc 
Beat  *  Mfg.  Corporation 
New  York  CHj 


MODEL  ELECTRIC  MOTOR 
YOU 

can  build  this  working  model.  AU  parts 
furnished  complete  with  Blue  Prints.  No 
Extras  required.  $2.00.  Blue  Prints  only  25c. 


52  W. 


A.  F.  CASSEL 
130th  Street,  New  York  City 


DRAFTING 

Inventions  and  Ideas  Developed! 

Mechanical,  Electrical,  Patent  OBce  anal 
Engineering  Drawings  of  Every  Description. 
COMPETENT  DRAFTSMEN  AT  YOUR  SERVICE 

A.  G.  HAGSTROM 

MS  Naa.au  8t  New  York  City 


Your  Prospective  Customers 

are  listed  in  oar  Catalog  of  99%  guaranteed 
Mailing  Lists.  It  also  contaioa  vitsl  eng. 
gestions  now  to  advertise  and  sell  profitably 
by  msil.  Counts  and  prices  given  on  9000 
different  national  Lists,  covering  ail  classes; 
tor  instsnce.  Farmers,  Noodle  Mfrs.,  Hard* 
ware  Dlrs.,  Zinc  Mines,  etc.  TbU  sa/aa- 
blt  rtftrmft  took  frtt.   Write  for  it. 

Send  Them  Sales  Letters 

You  can  produce  aalea  or  inquiries  with 
personal  letters.    M any  concerns  all  oyer 
V.  t.  arc  profitably  using  Sales  Utters 
we  write.  MSend  for  frtt  instructive 
booklet,    VaIu*  cf  Sulti  Ltum." 


Ross-Gould 


^^Wrl  <a  i  I  i  ev.  g 


St.  Lot 


Mechanical  Drafting 

EXPERT  SERVICE— REASONABLE 
INQUIRIES  INVITED 
E.  W.  HEANEY  &  CO. 

210S  Monterey  Avenue         New  York  Cltx 

Telephone  Fordham  62*9 
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UmakeM  ^a^Ps 

M        M     „  ...  which   lnoludea  all  Ci 

and  13   detail   bbieprlnta.     Oomrjslete  eotflt  tie 
following  dim  em  ions :    Length  orar  alL   J  ft  il 

Breadth.  13  Ini. ;  Ai)proilm«u  weight,  106  la*  -  n  

tlom  of  working  mrfaoa  of  milling  table  4  Lru  by  6  C 
Thle  lathe  haa  been  deeigned  to  meet  the  wants  of  UoaL 
uakan  who  reqaJr-  a  tool  capable  of  re  17  *  tried  and  a* 
curate  work.    It  la  aelf-aeUng  and  Screw  Onttlna  wvL 
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iurelbur  Coasler  ha*  I 
>-WHeeron  il* 


"You'll  Have  to  Have  An 

Auto  -  Wheel  to  Keep  Up." 


It's  the  Co** tar  wison  that  real  fellows  have. 

r-Bearinsa  make  the  rido  amoother.  The  Aula  -  Wlaaaa 
op  to  the    Aniah   line  —  leading*   all   the  others 
steel  tires  and  axles  and  a  low  racing  body.  Auto- 
ry  Wheal  srsgona  axe  well  built.  Not 

JT  j«st    rattle- traps.   r~  ' 

J^^avaaaaw    sunaUntial,  heavy 
^^gsaasswaaBBwl   Carry  1.000  pounds. 
ajMK^^MR     rult y   be.ected.   p.Jt  together 
felt  M&^Rl    Two  Models -Take  Your  Pick. 
VOSLTy        V       Auio.Who.il     Co..l.r  -  the  old 
JB>*^  T#j  standard  And    stand-by.     Just  as 

\SF  good  for  eoeating  as  for  hauling 


la  the  new  eat  thing  In  wagons  Sides 
can  fold  up  or  down  (on  durable 
Pivots  1  If  yoo  want  a  roadster  juat 
awing;  aidea  op  For  errand  wagon 
fold  aides  down  to  form  bos  waif  on 
Auto  .  Whtrl  Owners  Arc 

Club  Members. 

Write  for  detaila.  Send  names  of 
three  coaster  dealers,  mentioning 
which  onee  carry  the  Amis  -  Wheat. 
We'll  put  you  on  the  mailing  liat  of 
Aula  -  Wheal  "  Spoilsman  '_TsUs 
about  our  big  PRIZE  CONTESTS. 

The  Buffalo  Sled  Co., 
IW  Schenck8t  .  N.  TonawAndA.  N  Y. 
IB 


A  SIX-CYLINDER  AIR  MOTOR 
(Continued  from  page  314) 
the  pistons  are  to  the  top.  the  more 
effective  travel  or  stroke  is  obtained. 
Care  should  be  taken  that  the  pistons  do 
not  hit  the  cylinder  tops,  as  the  engine 
will  not  rotate  and  the  light  connecting 
rods  may  be  bent.  The  front  plate  of 
the  crank  case  is  machined  from  steel 
or  brass  and  carries  a  flange  by  which 
the  propeller  is  driven.  This  engine 
will  swing  a  twenty-inch  diameter  two- 
blade  screw,  having  a  pitch  of  approxi- 
mately 30  to  36  inches  without  any 
difficulty  and  operates  well  on  an  aver- 
age air  pressure  of  about  one  hundred 
pounds.  Obviously,  the  more  air  pres- 
sure supplied,  the  higher  the  rate  of 
revolutions  and  the  greater  the  power 
output  will  be.  The  motor  will  work 
on  any  air  pressure  that  the  usual  type 
of  airplane  model  air  reservoir  or  tank 
will  carry.  A  simple  collar  with  a 
small  set  screw  is  used  to  keep  the  taper 
valve  seat  tight. 

After  assembly,  the  engine  should 
be  run  on  a  lathe  or  drill  press,  by 
holding  the  cylinders  from  turning  and 
rotating  the  crankshaft  by  catching  it 
in  a  chuck,  supplying  plenty  of  oil 
and  lapping  in  so  that  all  parts  will  be 
a  good  fit  before  the  engine  is  used. 
This  running-in  process  makes  for  an 
easy  running  and  well  fitted  engine 
and  one  that  will  require  a  minimum 
consumption  of  air. 


Ivcos 

ri-r*  1_ 


f! 


Those  who  take  their  work 
most  seriously  are  most  like- 
ly to  be  found  using  Tyco* 
Temperature  Instruments — 
Indicating,  Recording  and 
Controlling 

Among  Tycos  Products  arc: 

Indioatlag  Thermometer. 
Recording  Thermometers 
Cantrelllna  Thermometers 
Pyrometers 
Pressure  Gauisi 
Time  Controli 
Hygrometers 
Hydrometers 
Barometers 
Vacuum  Gauges 
Thermographs 
Oil  Tasting  Instrun.- 
Laberatery  Glaaswars 
Compasses 
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Are  You  Going  to  Give  Up  a  College  Education 

BECAUSE  YOU  CANT  AFFORD  IT? 

Will  you  allow  yourself  to  go  through  life  handicapped  by  the  lack  of  technical 
education,  knowing  that  you  can  never  attain  the  success  that  would  have  been  yours 
if  you  had  gone  to  college? 

NO! 

If  you  have  the  stuff  in  you  of  which  success  is  made  you  need  not  think  of  the  cost 
of  going  to  college,  for  EVERYDAY  Engineering  Magazine  will  pay  your  expenses  at 
any  University,  College,  Trade  School  or  Correspondence  School  in  the  United  States. 

Everyday  Engineering  Will  Finance  Your  Education 

in  return  for  all  or  a  portion  of  your  spare  time.  It  may  seem  too  good  to  be  true,  but  it 
is  no  less  a  fact — Four  years  at  college  with  all  the  opportunities  of  learning,  with  the 
social  life,  which,  in  itself,  is  of  tremendous  importance  in  the  life  of  every  man. 

To  make  arrangements  for  starting  this  coming  fall,  write  immediately  to  the  "Circu- 
lation Department",  Everyday  Engineering  Magazine,  stating  the  name  of  the 
University  to  which  you  want  to  go,  the  course  you  are  desirous  of  taking  and  the 
approximate  cost  for  the  scholastic  year. 

Here  is  your  chance.    It  is  up  to  you  to  take  this  opportunity  now. 

EVERYDAY  ENGINEERING  MAGAZINE 
2  West  45th  Street  New  York  City,  N.  Y. 
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Useful  Books  on 
Mechanical  Subjects 


Electro-Deposition  of  Metals 

By  George  Langbein 
and 

William  T.  Brannt 
TIM  now  eighth  edition  of  this  Tolume,  which 
hu  been  completely  revised,  considerably  en- 
larged and  entirely  reset.  Is  now  ready.  It  Is  a 
complete  and  comprehenslTe  treatise,  written 
from  a  scientific  as  well  as  practical  standpoint 
and  especially  Intended  for  the  practical  work- 
man, wherein  he  can  find  advice  and  informa- 
tion regarding  the  objects  to  be  plated  while  In 
the  bath  as  well  as  before  and  after  electro- 
plating. This  Tolume  is  the  foremost  book  on  the 
subject  In  the  English  language  and  coTers 
electro-plating  and  galvanoplastle  operations,  the 
deposition  of  metals  by  the  contact  and  Immer- 
sion processes,  the  coloring  of  metals,  lacquering, 
and  the  methods  of  grinding  and  polishing  as 
well  as  descriptions  or  the  voltaic  cells,  dynamo- 
electric  machines,  thermopiles,  and  of  the  mate- 
rials and  processes  used  in  every  department  of 
the  art.  Particular  attention  has  been  paid  to  all 
Important  Innovations,  and  it  has  been  en- 
deavored to  Include  all  of  the  latest  practical 
methods  of  plating,  as  well  as  the  most  recent 
machinery  and  apparatus.  It  is  a  ready  book  of 
reference  and  a  practical  guide  to  the  workshop. 
Octavo,   875  Pages,    185  Illustrations. 

Price  $7.50 


Complete  Practical  Machinist 
By  Joshua  Rom 

One  of  the  best-known  books  on  machine  shop 
work,  now  In  Its  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  gives  full  practical  Instructions 
on  the  use  of  all  kinds  of  metal -working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
vise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
of  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc.  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  is  complete  without  this 
volume. 

547  Pages.    432  Illustrations 

Price  $3.00 


Metal  Worker's  Handy-Book  of 
Receipts  and  Processes 

By  William  T.  Brannt 

This  volume  Is  a  valuable  work  of  reference 
and  instruction  for  all  engaged  In  the  working 
of  metals.  It  Is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantltlea  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding ;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  biasing,  cop- 
pering, galvanizing,  gliding,  nickeling,  silvering, 
tinning,  etc. ;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes ;  solders  and  soldering ;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc. 

582  Pages.    82  Illustrations 

Price  $3.00 


Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD&CO.,  Inc. 

Publishers  of  Mechanical 
and      Industrial  Books 

2  West  45th  Street,      New  York,  N.  Y. 


DETERMINING  OIL  FILM  PRES- 
SURE 

C.AIMS  have  been  made  that  under 
the  heavy  demands  on  journals 
and  the  necessity  of  keeping  them  in 
cool  running  condition,  a  properly  com- 
pounded grease  is  safer  in  operation 
than  by  the  use  of  oil,  no  matter  how 
carefully  the  latter  may  be  applied. 
From  the  experiments  of  Beauchamp 
Tower,  a  British  engineer,  the  "film  of 
oil"  theory  was  established.  The  in- 
stant that  this  film  is  broken  and  metal 


Apparatus  for  determining  oil  film  pressure 


touched  metal,  all  laws  of  lubrication 
failed.  Mr.  Tower's  experiments  also 
show  that  there  is  a  best  lubricant  for 
every  class  of  service,  ranging  from  the 
heavy  oils  and  greases,  with  high  vis- 
cosity or  "body"  for  great  pressures, 
and  low  velocity  of  rubbing,  to  the  light 
spindle  oils  for  low  pressures  and  high 
velocities.  Good  judgment  based  on 
experience  is  the  best  guide  in  the  se- 
lection of  the  proper  oil  for  each  ser- 
vice. 

The  results  of  some  of  Mr.  Tower's 
experiments  are  interesting.  In  the  ac- 
companying drawing  is  shown  a  simple 
device  showing  the  pressure  on  the  oil 
or  grease  film  in  a  journal  box.  A  hole 
was  drilled  in  the  cap  of  the  box  for 
the  purpose  of  applying  oil  at  that 
point.  It  was  found  that  oil  would  not 
enter  there,  and  a  bath  was  applied  be- 
low the  box,  inserting  a  wood  plug  in 
the  hole.  But  this  was  always  forced 
out  by  the  oil.  Mr.  Tower  then  con- 
nected a  pressure  gauge  and  found  that 
while  the  pressure  on  the  journal  was 
100  lbs.  per  square  inch,  the  pressure 
gauge  recorded  an  oil  pressure  of  over 
200  lbs.  per  square  inch.  Apparently 


the  journal  with  oil  adhering  to  its  sur- 
face serves  as  a  pump  constantly  lifting 
oil  to  the  top.  The  adhesion  of  the  oil 
to  the  surface  made  it  possible  for  the 
pressure  at  the  center  to  reach  this  very 
high  point.  The  importance  to  be  at- 
tached to  this  is  that  journal  boxes 
should  be  constructed  so  as  to  admit  of 
the  pumping  of  the  lubricant  up  the 
side  to  the  top.  It  is  readily  concluded 
that  if  an  ample  supply  of  lubricant 
can  be  maintained  between  rubbing 
surfaces  of  fluid  pressure  twice  as  great 
as  the  unit  pressure  on  the  journal, 
there  need  be  no  concern  as  to  the  fail- 
ure of  the  film  separating  the  metals. 


STUDY  OF  ENGINE  TESTS 

THE  National  Advisory  Committee 
for  Aeronautics,  Washington,  has 
just  issued  Report  No.  46,  "A  Study  of 
Airplane  Engine  Tests."  It  embodies 
deductions  drawn  from  results  of  many 
tests  made  upon  one  engine  in  the  alti- 
tude library  of  the  Bureau  of  Stand- 
ards. 

Three  major  variables  are  consid- 
ered; namely,  speed,  altitude  and 
power,  as  well  as  other  variables,  such 
as  best  distribution,  friction  losses,  car- 
buretion,  etc. 

The  work  shows  that: 

Power  varies  approximately  with  the 
density  of  the  air,  decreasing  with  alti- 
tude. The  heat  supplied  in  the  fuel 
should  be  proportioned  to  the  density 
of  the  air,  up  to  nearly  15,000  feet  alti- 
tude, above  this  altitude  a  richer  mix- 
ture should  be  supplied.  The  thermal 
efficiency  based  on  brake  power  is  a 
variable,  but  when  based  on  the  indi- 
cated power  it  is  nearly  a  constant  for 
all  speeds  and  altitudes.  The  sensible 
heat  in  the  exhaust  varies  somewhat, 
but  is  closely  related  to  the  heat  rejected 
on  the  theoretical  (Otto)  cycle.  The 
pounds  of  fuel  per  B.  H.P.  per  hour  is 
constant  up  to  nearly  15,000  feet  alti- 
tude, but  increases  at  the  higher  alti- 
tudes as  a  richer  mixture  is  required. 
When  fuel  consumption  is  based  on 
B.  H.P.  it  steadily  rises  with  decrease 
of  density  owing  to  the  effect  of  a  nearly 
constant  friction  loss  at  a  given  speed 

In  the  production  of  nitric  acid  from 
Chile  saltpetre,  acid  sodium  sulphate 
has  been  a  waste  product.  Recent  ex- 
periments in  melting  with  silica  and 
other  substances  used  by  the  glass- 
maker  have  resulted  in  the  production 
of  a  clear  greenish  glass  with  a  saving 
of  over  one-half  the  sulphur  in  the  salt. 
If  charcoal  is  added,  some  of  the  sul- 
phur may  be  recovered  as  such,  being 
reduced  from  the  sulphate.  It  has  long 
seemed  as  if  silica,  which  may  be  com- 
mon sand,  could  be  used  as  an  acid  to 
expel  other  acids  from  their  combina- 
tions. At  high  temperatures  practically 
no  acid  can  resist  it. 
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new  Books  t 


Motor  Boats  and  Boat  Motors.  Design, 
Construction,  Operation  and  Repair.  By 
Victor  W.  Page,  M.  S.  A.  E.  and  A.  Clark 
Leitch,  N.  A.  524  pages,  6  in.  by  9  in. 
372  illustrations.  The  Norman  W.  Henley 
Publishing  Company,  New  York  Cky. 

This  is  a  brand  new  book  on  motor 
boats  and  should  be  of  value  to  every- 
one interested  in  boats  or  engines.  It 
considers  every  phase  of  motor  boating, 
as  it  considers  all  details  of  modem 
hulls  and  marine  motors,  deals  ex- 
haustively with  boat  design  and  con- 
struction, design  and  installation  of  all 
types  of  marine  engines  and  gives  ex- 
pert advice  on  boat  and  engine  main- 
tenance and  repair.  Not  only  is  boat 
construction  fully  treated,  but  every 
needed  dimension  is  given  for  building 
from  complete  yet  simple  plans,  and 
construction  is  considered  step  by  step. 
Everything  from  the  selection  of  the 
lumber  and  laying  out  the  boat  molds 
to  the  finish  of  the  completed  craft  is 
outlined  in  detail.  The  boats  described 
have  been  built  by  the  author  and  the 
plans  are  right.  The  book  has  also  a 
special  chapter  on  seaplanes  and  flying 
boats  and  includes  complete  working 
drawings  for  boat  builders,  giving  full 
instructions  for  building  boats  ranging 
from  a  general  utility  16-foot  model  to 
a  25- foot  raised  cabin  cruiser  from 
tested  designs.  It  is  divided  into  two 
parts  and  is  practically  two  books  in 
one  binding.  Part  1  deals  with  the 
hull  and  fittings.  Part  2,  the  Power 
Plant  and  its  auxiliaries.  It  is  the 
most  complete  book  on  motor  boating 
we  have  examined  to  date. 

The  Electrician's  Handy  Boor.  By  T. 
CConor  Sloane,  Ph.  D.  823  pages.  593 
illustrations.  Flexible  doth  binding.  6% 
in.  by  4J4  in.  Published  by  the  Norman 
W.  Henley  Publishing  Co.,  New  York. 

The  Electrician's  Handy  Book  has 
rapidly  won  its  place  in  electrical 
literature  and  has  already  had  a  large 
clientele  of  readers.  We  note  with  in- 
terest this  new  edition  which,  while 
including  the  original  matter  of  the 
book,  has  by  extensive  additions  been 
made  thoroughly  up  to  date.  It  has 
filled  a  unique  place  in  the  literature 
of  the  science  and  the  additions  with 
their  numerous  illustrations  operate  to 
maintain  its  very  high  standard.  The 
entire  field  of  electricity  is  covered  by 
the  text,  and  the  numerous  illustrations, 
by  their  great  clearness,  facilitate  its 
clear  descriptions  of  electrical  theory, 
operations  and  apparatus. 

The  book  has  a  very  full  table  of 
contents  and  is  thoroughly  indexed.  Its 
very  clear  and  systematic  paragraphing 
make  quick  reference  very  easy. 
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Personal,  Mental  and  Vocational  analyala, 
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months  ago  fit)  poaltlau  today, 
and  they're  on  the  road  to  stll) 
further  adTancemeut,  so  write 
for    Booklet   D  U 
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To  the  Man  with  an  Idea 
I_  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 

My  experience,  and  familiarity  with 
ranous  arts,  frequently  enable  me  to 
accurately  advise  clients  a.  to  pro" 
able  patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Write  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Washington,  D.  C  ■ 


as 


Before  disclosing  your  Invention  u 
anyone,  send  for  blank  form,  "Evidence 
of  Conception."  to  be  signed  and  wit- 
nessed. Form  and  Information  con- 
cerning patents  FREE. 

LANCASTER  AND  ALL  WINE 
225  Ouray  Building.  Washington.  D.C. 
OHginatori  of  rse  form  "Evidence 
ol  Conecvtim" 


WILLIAM  CLINTON 

Consulting  Engineer  and  Patent  Attorney 
"Inventor's  Adviser"  mailed  free  en 
request.    Gives  full  Information  as  to 
Patents,  Trade  Marks  and  Their  Csst. 
Offices 

304  Uniyer.ity  St.         920  F  St.,  N.  W. 
Montreal,    Canada        Waahington,  D.  C. 


Competent  Patent  Service 

By  a  Farmer  Examining  Official  ef  the  U.  S. 


Patent 

NORMAN  T.  WH I  TAKER 

Lawyer  and  Engineer 
580  WhiUker  Blag.  Washington,  D.  C. 

■  Office,  87  Nassau  St.,  New  York  aty 
INQUIRIES  INVITED 


FreeBook  on]^\J£^  J5 


Contains  valuable  information  and  advice  to 
inventors  on  securing  Patents.  Send  model 
or  sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
20  years  experience.  Write  today 
T  ALBERT  A  T ALBERT  «50  T  ALBERT  BLDG  .  Washington,  D  C 


CELLULOID 

SHEETING.  PRINTING.  MOULDING. 

TURNING.  DIE  CUTTING 
EXPERIMENTAL  WORK.  ETC 

NAPIER  BROWNING  CO. 

105  W.  40th  ST.  NEW  YORK  CITY 


*  INVENTIONS  DEVELOPED 

MODELS,  EXPERIMENTS 

Absolute  Secrecy  Guaranteed 

CONSULTATION 

Phone  Barclay  9134  96  Warren  Street 

New  York  City 


BOOK  REVIEW 

Prospector's  Field  Book  and  Guide.    By  I 
H.  S.  Osbom.    Ninth  Edition.    Revised  | 
and  enlarged  by  M.  W.  Von  Bernewitz. 
400  pages,  4%  by  1%  inches.  Pocket-, 
book  style.     Illustrated.     Henry  Carey 
Baird  &  Co.,  Inc.,  New  York. 

Some  idea  of  the  scope  of  the  ninth 
edition  may  be  gained  from  the  fact 
that  a  spirited  introduction  emphasizes 
the  necessity  of  prospectors  receiving 
some  technical  training.  The  chapter 
on  preliminary  instruction  covers  tie 
fundamentals  of  a  study  of  the  earth's 
crust.  Then  follow  discussions  on 
practical  mineralogy,  crystallography, 
the  value  of  the  blowpipe  in  prospect- 
ing, surveying  and  chemical  tests  in  the 
field.  Separate  chapters  are  given  to 
the  precious  and  base  metals,  also  to 
the  non-metallic  minerals.  A  general 
rearrangement  has  been  made,  and  the 
metals  or  minerals  found  in  associa- 
tion are  considered  together. 

The  chapter  on  the  non-ferrous  or 
alloy  group  of  minerals  is  entirely  new, 
being  the  best  information  available. 
The  section  on  oil  has  been  expanded, 
while  the  subject  of  oil-shale  is  new. 
A  new  and  little  known,  yet  successful 
method  of  prospecting  for  gold,  is  in- 
cluded, while  surficial  indications  for 
copper  receive  full  attention.  The 
chapter  on  gems  in  the  previous  edition 
has  been  rewritten  and  condensed  on 
that  subject,  but  to  it  has  been  added 
matters  concerning  gemstones  used  for 
industrial  purposes,  such  as  abrasives. 
A  general  chapter  covers  many  useful 
minerals  and  salts,  the  old  matter  be- 
ing amplified  and  brought  up  to  date. 

An  important  guide  and  suggestive 
aid  throughout  the  new  book  are  the 
many  brief  descriptions  of  ore  deposits 
of  all  minerals  occurring  in  scattered 
parts  of  the  world.  These  have  been 
abstracted  carefully,  and  tell  how  cer- 
tain minerals  may  be  expected  to  be 
found.  No  other  prospector's  book 
contains  this  class  of  information.  An- 
other special  feature  is  the  lists  of  out- 
fits, prices  and  manipulation  of  the 
apparatus.  In  the  appendix  will  be 
found  numbers  of  useful  tables,  an  ex- 
planation of  the  unit  system  of  buying 
and  selling  ores,  and  a  complete  glos 
sary  of  mining  and  minerological  terms 


The  conclusion  has  been  reached  that  cop- 
per is  an  advantageous  constituent  of  steel. 
Two  samples  are  cited.  One  contained  0.86 
per  cent,  of  copper  and  the  other  .030  per 
cent,  copper.  The  first  sample  is  better  un- 
der all  conditions  with  a  higher  yield-point, 
higher  ultimate  stress  and  greater  reduction 
on  area  with  a  slightly  lower  value  for 
elongation.  Under  the  Brinell  and  Shore  tests 
and  the  Charpy  impact  test  the  sample  with 
the  larger  percentage  of  copper  was  the 
harder.  In  its  general  effects  copper  in  steel 
is  comparable  to  nickel  which  has  been  used 
so  much  in  the  last  few  decades  of  metal- 
lurgical practice. 


Fringe 

Albert 


the  national 
joy  moke 


Our  exclusive 
patented  process 
cuts  out  bite  and 
parch. 


You  can  bo  quickly  cartel,  if  you 

STAMMER 

Band  U  cants  coin  or  staatps  far  Ta-psn 
book  on  Stammering  and  Statterlag.  *m 
I  Cams  and  cars."  It  tells  how  I  cured  arrself 
after  stammering  for  M  years. 


Ml 


Sill 


THE 

Wireless 
World 

The  Official  Organ  of  the 
Wireless  Society 
of  London 

Commencing  with  April 
3d,  will  be  published  fort- 
nightly in  order  to  ade- 
quately deal  with  the 
increasing  amount  of 
Wirel  ess  Experimental 
and  Research  Work. 

Full  of  Practical  hints 
and  useful  information 
for  Wireless  Amateurs. 

Extensive  reports  of  the 
Wireless  Societies  of 
Great  Britain. 

Annual  Subscription  17s, 
Post  Free 

Single.  Capias  Sd,  Post  Frew 

To  be  entirely  up-to-date  in  your 
knowledge,  of  Wireless  yon 
■mat  k*>  a  subscriber  to 
  The  Wireless  World. 

To  the  Publisher, 

The  Wireless  World, 
12-13  Henrietta  St, 

London,  WC2,  England. 
Please  enter  me  aa  a  subscriber 
to  the  Wireless  World  for  the 

period  to  

for  which  I  enclose  

Name   

Address   .  .  

Please  write  distinctly. 
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BURGESS 

ELECTRICAL 
HAND-BOOK 


(called  THE  BURGESS  BLUE  BOOK,  oriBinaUy  in  blue-print  form) 

SHORT  CUTS  AND  TIME  SAVERS 


Prepared  in  pocket  siio  especially  for  practical 
men  and  tboae  taking  up  the  atudy  of  electricity. 
Contain!  drawinn  and  diagrams  or  aleetrlcal 
machinery— over  200  formulas  far  calculation  and 
problem  worked  out  sltowlm  how  lormulai  are 
■led.  From  the  peraonal  note  book  of  Torke 
Burecaa  while  on  aU  different  kin  da  of  electrical 
:  a  period  of  nearly  a  quarter  of  a 


Price  $1.00 

Send  dollar  bill,  money  order  or  check.   You  take  no  chanc 

if  not 


Eaay  to  apply  In  practical 
tt  to  be  fouad 
la  aay  other  keek.  Of  value  to  any  electrical 
man.  whether  Technical  Graduate.  Electrical 
Engineer.  Student  or  Practical  Man. 

Electrlclana  all  over  the  world  are  lending  for 
thla  book.  Tba  moit  complete  and  valuable 
book  ef  It!  klad  published.  Nothing  el»e  like 
it.  If  you  hare  never  aeen  thla  book  It  li 
reallae  what  you  have 


oney  back  ANY  TIME 


THE  BURGESS  COMPANY 

Consulting  Electrical  Engineer* 
YORKE  BURGESS,  rVaa. stent 

Engineering  Division  (Department  108)  750  E.  42nd  Street 
CH1CACO,  ILLINOIS,  U.  S.  A. 


TWO  GOOD  BOOKS 

Model  Engineering 

By  Henry  Greenly 
407  pagea.  809  illustrations,  cloth 
Price  93  postpaid 

Model  Making 

By  Raymond  Francia  Yatee 

400  pagea,  301  illuatrationa.  cloth 
Price  $3  poatpaid 

A 


SWANSON  BROS. 

Technical  Book  Service 
186  No.  La  Salle  St..  Chicago,  III. 


ATTENTION  I  PRACTICAL  BOOKS  FOR 
PRACTICAL  MEN   , 

Get  our  let  of  18  Book!  on  Machine  Shop  Practice 
Contenta:  Olaalng.  Mathematical  Tables.  Shop 
Arithmetic  for  the  Machinist.  Drawing.  Screw  Cut- 
ting, Screw!  and  Bolta.  MUling  Machine  Tables. 
Strength  of  Material!  and  other  Information.  Ma- 
chine work.  Price  $9.29  per  let  prepaid. 
One  aet  of  8  Books  on  Electricity.  Contents: 
Dynamos.  Motors.  Electric  Railways.  Transmission 
of  Power.  Electric  Lighting,  Telegraph  and  Tel- 
Eleotro  Plating,   Armature  and  Magnet 


Indlng.  Wiring  Diagrams,  etc.  Price  per  let 
$9.00  prepaid. 

Automobile  Guide.    Price  SI  .60. 
Dyke!  Automobile  and  Gasoline  Engine 
pedis.    Price  $0.40. 

Power  Wagon  Reference  Book  for  1920  a 
Wagon  Magazine,  both  for  $9.00. 
Storage  Batteries  Book  79c. 

Automobile  Road  Mapa  of  every  state  in  the 
friton.  39o  esch  state. 

*"*  m"HI0NdTECHNlCAL  B00K  CO. 

4020  kUPherioa  Avenue.  St.  Leuli.  Mo..  U.  8.  A. 


Professional  Assistance 
and  Consultation 

We  solicit  the  patronage  of  inventor* 
anal  will  give  prompt,  confidential 
service  in  the  perfection  of  ideas. 
Complete  drawing*  anal  plana  pre- 
pared. Specialists  ii 
appliances. 


L  tU. 

Bell  &  Hoyt 

366  Madison  Ave.    New  York,  N. 


TA^  t.Inrment  '■"ft*  r"uki  n"  t^B^rseL  Tonne  as 
while—  over85%of  students nnwengaeed  Id  electrical  w 

For  BE6INNERS  and  EXPERIENCED  MEN 

What  You  Should  Learn  and 
The  Way  You  Should  Learn  It 

VThT  ths  Barse**  method  in  beat  for  joa— Read  what  I*  E. 
Walking  K  K  M.  E-  of  H  root  ton.  Ma**.,  on*  of  the  fore- 
mn«t  Electrics!  Kniiineen  In  tbs  T7,  8.  snd  a  pioneer  In 
rlex-trio  r».lw»y  work,  writes  of  to©  lUMi  nUMI  "It  la 

n ■]<■■■  I  good  thst  there  hu  l«*n  fataM  miied  s  school  of 
Electricity  on  so  prncticml  line*  Free  From  The  Frllltof 
the  K»nersl  run  of  cor  re*  pond  en  re  achoola." 
Vosa  TARE  NO  CHsVMCK- so  confldstnt  are  we  of  y..ur  •uefuaa  that  YOUR 
PAVMCNTtCtdt  IF  YOU  ARC  NOT  SftTlt'lED    EASY  TO  LIAR-l 

IASY  TO  F*AY  rom.    Apl'i"!ia,  ImU umrnii.  niUritli, 
at*.,  «re  trxltnW  in  >MM^fcJgM  haa 
iuet  iniwa  a         4»  Ml*  "ILKCTIWC- 
ITT-  that  errrj  MM  .ntareatod  In  *\—  -* 
trirltr  of  emuoj'-J  in  any  brartrh  of 
r-  --tr-'cal  work  aKciuld    haTw.  C« 
taifia  Talna\blo  InformaUotJ 
e-d  aveoraai  of  lattera 
f-  tn  nan  and  bora 


SEND 
for  this 
Remarkable  Book 

ITaCOSTS  YOU  NOTHING 
BURGESS  ELECTRICAL  SCHOOL 

YORKE  BURGESS.  Supt. 
151  E.  42nd  St.,  Chicago,  Illinois 


Barometrical  Determination 
of  Heights 

A  practical  method  of  barometrical  levelling 
and  hypsometry.  By  F.  J.  B.  Cordelro.  Sec- 
ond edition,  revised  and  enlarged,  6  i  i  In., 
limp  cloth,  50  cents. 

Buchanan's 
Tables  of  Squares 

Containing  the  square  of  erery  foot,  Inch,  and 
sixteenth  of  an  inch  between  one-sixteenth  of 
an  inch  and  fifty  feet  These  tables  will  be 
found  to  be  of  great  value  to  all  classes  of 
Engineers,  $1.25. 

French  Measure  and  English 
Equivalents 

By  John  Brook.  Giving  equivalents  in  Inches 
and  decimals  of  an  Inch  and  Inches  and  frac- 
tions of  an  Inch  (to  the  nearest  64th  +  of  — ) 
or  from  1  to  1000  millimetres,  and  1  to  100 
metres,  and  table  of  fractional  parts  of  an 
Inch  with  corresponding  decimals.  80  pages, 
4x3  Ins.,  limp  cloth,  40  cents,  net. 

Metrical  Tables 

By  Sir  Guilford  G.  Moleaworth. 
Fourth  Edition,  Revised  and  Enlarged 

Vin   +   95  pages,   5   x  3  In.,  limp  cloth, 
75  cents,  net. 

SP0N  &  CHAMBERLAIN 

I20E  Liberty  St.  New  York 


Learn  at  Home ! 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 

No  line  offers  greater  opportunity  for 
advancement.  Drafting  itself  not  only 
commands  good  pay,  but  it  is  the  first  step 
toward  successin  Mechanical  orStructural 
Engineering  or  Architecture. 

There  is  an  easy  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  29  years  trie  International  Corre- 
spondence Schools  have  been  giving  men 
and  women  just  the  training  they  need 
for  success  in  Drafting  and  more  than  200 
other  subjects.  Hundreds  of  thousands 
have  stepped  into  good  positions  through 
I.  C.  S.  help  but  never  were  opportunities 
so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  yon 
like  best  in  the  coupon  below,  then  mark  and 
mail  it  today.  This  doesn't  obligate  you  in  the 
least  and  it  will  bring  you  information  that  may 
start  you  on  a  successful  career.  This  is  your 
cbance.  Don't  let  it  slip  by.  Mark  and  mail  this 
coupon  now. 

'        TSAM  SJSTT  HIM  — —        — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6087B,  SCRANTON.  PA. 
Explain,  without  obligating  me,  how  I  can  qualify  for  tba 
position,  or  in  the  subject,  before  which  I  mark  X. 

2  ELECTRICAL  ENGINEER 
m  Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleetrle  HasMiie  Ueslraer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Tool  maker 


Gas  Engine. 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOREM'N  OK  l.Vi'R 
ARCHITECT 
ArehlteeUral  Drattsewe 
Pl.rMRING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


~1  CHEMICAL  ENGINEER 
.  SALESMANSHIP 
"  ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  aad  Trplst 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  er  Sept. 
AGRICULTURE  aj  gpaslsh 
PeoltrrReulo,  fj  Preo.sk 
Automobile.  I 
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CLASSIFIED 

ADVERTISING 

COLUMNS 


HAVE  YOU  ANYTHING  TO  BUY,  SELL  OR  EXCHANGE? 

Automobile  owner*,  mechanics,  model  maker*,  motor  boat  owner*,  radio  and  electrical 
experimenter*  and  students  read  these  classified  column*  every  month,  looking  for 
advertisements  of  things  they  need.  Are  you  telling  them  what  you  have?  The  cost  i* 
hut  7c  a  word;  about  7  word*  per  line.     Advertisements  should  reach  us  by  the  first  of 

the  month  to  insure  proper  classification. 


Agents  Wanted 


MAKE   130.00    NEXT  SATURDAY.   

Fords  selling  Ilk*  wildfire.  Ussd  bj  Ford  Motor  officials. 


Speederetor  for 


stakes  any  Ford  run  like  a  Packard.  Stops 
bucking.    Put  on  quick — Instant  satisfaction. 


No  I 


to  bore,  Bell  ten  to  twelre  a  day  eaar.  Splendid  profits 
and  exclusive  territory.  Write- quick  tor  Information.  Ad- 
drees  Perrln  Co..  1MT  Hayward  Bids..  Detroit.  Mich. 


AGENTS  MA  KIN  I  MM  WEEKLY  seutnf  Bull  Dog 
i  life  of  tires,  eliminate  blowout  ana 


Inner  Tiros.   Doable  ! 


punctures.  Bit  repeater.  Wonderful  opportunity  to  estab- 
lish independent,  permanent,  growing  business.  Write  at 
once.  Eastern  Auto  Specialty  Co..  Dept.  8.  Utlcs,  N.  Y. 


WANTED— Men  with  Ford  cars  to  work  home  terri- 
tory or  travel;  earn  $10  to  126  dally.  Writ*  for  par- 
ticulars. Barrett  Motor  Starter  Mfg.  Co..  1TTT  Broad- 
way.  New  York  City.  

 Automobile  Accessories  

VULCANIZE  RUBBER  without  beat  or  tools.  Whirl- 
wind seller  to  every  Auto  Owner.  Further  particulars 
free.  Muscatine  Agency.  E401.  Musoantlne,  Iowa. 
STORAGE  BATTERIES  FOR  AUTOMOBILES,  wi 
furnish  all  parts  snd  Moulds  for  making  them.  Sample 
Plate  too.  Foreign  Countries  50a  Windsor  Specialty 
Co.,  5410  Windsor  Are..  Chicago.  111.  

 Aviation  

CONSULTING  AERONAUTICAL  AND  AUTOMOTIVE 
Engineers.  Inventions  analysed  and  developed— Designs 
prepared.  Tests.  Expert  adrtoc.  Van  Muffling  *  Man, 
City  College,  Mew  Tor*. 


Books 


BOOK*  DELIVERED  FREE.  Write  today  for  Illus- 
trated Guide  to  the  Latest  Books.  Wesley  Mills  Co.. 
Dopt  A.  MO  Fifth  Arena*.  New  YorfcVN.  Y. 

 Business  Opportunities  

FRg*  information  ~f  ~*"f  Hugo  »■"'*"*■  n-wi..r 
Caqartes  tor  psitlme,   Blraland.  Lynnhayen,  Virginia. 
SUBSTANTIAL  Manufacturing  corporation  wanu  cap- 
able men  to  establish  branch  and  manage  salesmen. 


$300  to  11.60*  neoseeary.  Witt  allow  expenses  "to  Balti- 
more as  explained.  Address.  Treasurer,  410  N.  Howard 
SL.  Baltimore,  Md. 

WILL  YOU  HELP— nnancUHr— to  place  the  best  Lock- 
Nut  on  the  market  1    (Cheap,  neede  UU1*  additional 

 "-iery  to  auaufaoture.  simple  snd  positive.)  Bow 

shares  at  11.00  each~wUl  you  buy.  suMeetto 
as  and  If  Issued  I    Bolph  J.  Lacknar.  1st  West 

Li  W.  X.   


when. 

40th  BLi  

AMBITIOUS  MES^GreapTttuT  _„    

money.  You  can  make  18.00  to  110.00  every  day  In  year 


spar*  urn*  at  home.  Not  a  cheap  scheme,  agency  or 
soliciting  proposition,  but  substsntial  business  puns. 
Investigate  this  today.    Address.  Business.  Box  ITS, 


START  a  business  of  your  own.  14 
TUlberg.  ~  -  - 


plans,  11.00.  Joel 


Cameras 


SEND  favorite  negative  and  SO  oente  for  a  beautifully 
mounted  enlargement,  guaranteed  to  pleaee  you  or  your 
money  refunded  by  return  malL    Western  Portrait  Co., 


Mil  Kendall  BL.  Chicago.  Hi 


Chemicals 


EXPERIMENTAL  LABORATORIES,  nitty  equipped— 
111.00  to  1100.00.  Payment  Plan  or  Cash.  Descriptions 
and  actual  photographs  free.  Writ*  Dept.  E  ST.  Lions 
Scientific  Institute,  'laboratory  Outfitters."  ML  Oliver, 
Pittsburgh,  Pa, 

Electrical  

INSTANTANEOUS  Hot  Water  Heater,  attachable  any 
faucet,  valuable  hospitals,  physicians,  and  dentists'  offices, 
barbers.,  and  bom*  use.  BetafllOO.  .Dealers  145.  Viator 


O.  Ford  Company.  280  West  , 


Ford  Owners 


at,  New  York. 


FORDS  RUN  14  MILES  per  gallon  with  our  1980 
carburetors.  Use  cheapest  gasoline  or  half  kerosene. 
Start  easy  any  weather.  Increased  power.  Styles  for 
au  motor*,  Ban*  slow  In  high  gear.  Attach  yourself. 
Big  profit*  far  agent*.  Money  back  guarantee,  30  days' 
trlaL  Alr-Frtotion  Carburetor  Company,  600  Msdlson 
St.  Dayton.  Onto.  

FORD  8PEED-P0WER  EQUIPMENT  stocked;  4  Speed 
Forward  Auxiliary  Transmissions.  Doubles  Pulling  power, 
speed  40  -  —  •  '*  •         ~-  '-    -  **  ■ 


i  or  20%;  It  Valve  Overhead  Cyttnder- 
.  speed  carburetors;  camshaft,  piston  rings:  light 
pistons,  crankshaft  counterbalance*;  Ugh  tension  mag- 
netos: underslung  fixtures;  speed  power  bevel  gears;  foot 
accelerators:  steering  wheels;  wlrewheelsj  disc  wheels; 
metal  wheel  discs;  Ford  Fire  Chemical  Hook  and  Lad- 
der: 15"-*0*  Double  Universal  Wheelbsse  Extension; 
1H-2  ton  Side  Spring  Additional  Frame  Work  Units; 
Complete  Line  lM-t  ton  Shaft-Chain  Drive  Unite; 
Racing  Body:  Complete  Badng  Cars  *500.-$1T50.  B.  V. 
Ford  Speed-Power  Equipment  Manufacturers.  250  West 
54th  SL,  New  York.  


Formulas 


EXPERT  CHEMIST  win  furnish  Formulae,  ITaaeau* 
and  Trade  Secrete.  All  lines.  Lists  free.  W.  I* 
Cummlngs,  Ph. P.,  128-180  Gordon  Ave.,  Syracuse.  K.  Y. 


For  Sale 


PAINTS:  Before  you  buy  paint  secure  list  heavybodled 
dampreelstlng  high  irade  on  paints:  brick,  cement 
stucco,  wood:  low  prices,  prompt  shipment*,  careful  at- 
tention, order*  large  or  smalL  The  many  repeat  -orders 
received  due  to  quality,  same*  and  fair  dealing  speak 
for  tbamaelve*.  Marttnek  Paint  Co.,  4M 

Lexington  Ave.,  N.  Y.  C 


THE  REGULATION  POLICE  WHISTLE  is  the  highest 
quality  and  loudest  Bounding  whistle  made.  Can  he  heard 
four  blocks  snd  Instantly  attracts  every  policeman 
within  that  distance.  Sent  postpaid  on  receipt  of  50c. 
(Special  prices  to  Polios  Departments).  Sbsrpe  Mfg. 
Co.,  Peterson.  N.  J.  

POLICE  KEYS  art  the  best  and  most  convenient  for 
household  use.  Used  by  20,000  plessed  customers.  As- 
sortment of  four  different  sizes  sent  postpaid  on  receipt 
of  40c.  Stamp*  accepted.  Bharpo  Mfg.  Co..  Peterson, 
N.  J.   .  

FOR  SALE— Flying  Boat  without  motor  11950.00  f.o.b. 
or  with  an  M  H.P.  "Roberta"  12400.00.  R.  L.  Wells. 
General  Delivery,  Cleveland,  Ohio. 
MOTOR  BOAT  POWER  PLANT  COMPLETE  —  Four 
Cylinder,  Fifteen  H.P.  Motor;  Rear  Starter:  Magneto 
and  Carburetor;  Clutch  and  Reverse  Gear;  Enclosed 
Type;  Spioer  Universal  Joint  Must  sacrifice.  Practically 
New.  Price  1100. 00  F.O.B.  New  York.  Box  10,  Bvery- 
day  Bngtoaarmg  Magaaln* 

CALIFORNIA  FARMS  FOR  SALE.  Writ*  for  list 
E.  R.  Waits.  Shawnee,  Oklahoma.  


Guinea  Pigs 


WANTED  5.000,  baby  guinea  pUs  3  to  4  weeks  old  00c 
each.  Who  will  rslss  them  for  us!  Breeding  stock 
supplied  at  moderate  price*.  Western  Reserve  Animal 
Industrie*.  Drawer  B.  Station  E.  Cleveland.  Ohio. 

 Help  Wanted  

FIREMEN.  BRAKEMEN.  BAQQAQEMEN.  1140-1200. 
Colored  Porters  by  Rallroada  everywhere.  Experience 
unnecessary,  got  By,  Bureau.  East  St.  Louis"  Ills. 
WRITE  for  newspapers  and  magazines.  Big  pay.  Bx- 
perienoe  unnecessary,  details  free.  Prees  Reporting  Syn- 
dicate. 534  Bt  Loins.  

 Instruction  

INSTRUCTION.  Drafting;  Practical  Courses;  Instruc- 
tion free:  Small  Material  oost  Writ*  Cincinnati  In- 
dustrial Training  Senses,  1*25  Kamper  Lane,  Cincin- 
nati. Ohio.  


Inventors 


INVENTORS— Write  for  our  free  Illustrated  guide  book 
and  Evidence  of  Oonoeptlon  Blank.  Send  model  or 
 don  of  Inver  ' 


  _  Invention  for  our  opinion  of  Its 

patentable  nature  free.    Highest  References.  Prompt 

CO..  fit  Ninth.  Waahmgton.  D.  C.  

 Male  Help  Wanted  

SALESMEN— Cttj  or  Traveling.  Experience  unneces- 
sary.   Band  for  Let  of  lines  and  full  particulars.  Pre- 

E.  in  spars  time  to  earn  the  big  salaries— 12.500  to 
MW  s  year.   Employment  senrtoee  rendered  member*. 
_   onal  Salesmen's  Training  Association.   Dept  15T-H. 
Chlcego,  III  

DETECTIVES  EARN  810  MONEY,  Travel,  unusual 
— -mlty.  Write  Johnson's  Detective  Correspondence 
Desk  IT.  Ill  Sheldon  Ave.,  Grand  Rapids.  Mich. 
DETECTIVES,  EARN  BIO  MONEY.  Excellent  oppor- 
tnnity.  TravaL  Experience  unnecessary.  We  train  you. 
F»*8Brosnwsj*'N  y"*"   Anwri0*n  Do"*"1™  System, 

RAILWAY  TRAFFIC  INSPECTORS  earn  from  1110  to 
1200  per  month  and  expense*.  Travel  If  desired.  Un- 
limited advancement  No  age  Umlt  We  train  you. 
Positions  furnished  under  guarantee.  Write  for  Book- 
let CM-36.  Standard  Business  Training  Institute. 
Buffalo,  N.  Y.  

 Miscellaneous  

MULTIOHAPHS.  Addrsssogrsphs,  Duplicators.  Belters. 
Folders,  Less  than  half  price.  Guaranteed  one  year. 
Prultt  Company,  112-D.  North  La  Salle,  Chicago.  I1L 
•A>E»  LETTERS  written  by  Jacobus.  The  Man  who 
takes  the  Doubt*  out  of  Advertising.  13.50  each.  Three 
110.00.  Jacobus  Advertising  Service.  10T8  Sanford  Ave., 
Irrlnglon.  N.  J.  

WANT  Good  ell  Prstt  Lathe,  with  Sewtsble.  Pray.  102 
Hesth,  SomervUle,  Msss.  

Motion  Picture  Plays  &  Supplies 

•25-1300  PAID  ANYONE  for  ideas,  suggestions  suitable 
for  photoplays.  Experience  unnecessary;  oomplete  out- 
line Free.  Producers  League,  530.  St  Louis.  Mo. 
PHOTOPLAYS  WANTED.  Big  prices  paid.  You  can 
write  them.  We  snow  you  how.  Free  particulars.  Rax 
Publishers.  Box  1T5A-10  and  1T5A-11.  Chicago,  111. 


Motorcycles 


USED  AND  REBUILT  Indians.  Excelsiors.  H Briers. 
Overhauled  and  tested  by  experts.  Guaranteed  and 
shipped  on  approval.  Ws  ssve  you  big  money.  We- 
furnish  Bank  References.  Bend  Stamp  for  Free  List 
Floyd  Clymer.  Dent  3,  "Largest  Motorcycle  Dealer  In 
Western  America,"  Denver,  Colorado. 


en 


M  UP.  GUARANTEED  REBUILT  MOTORCYCLES, 
enderson.  Excelsior,  Indian,  Harley-Davldson.  Bl- 
^as.  15.00  up.  Tires  snd  acceeeories  st  wholesale. 
!»"sg«ted  bulletin  A  free.  Ash  Motor  Corporation. 
162  N.  Clinton  Ave..  Rochester,  N.  T 


Opportunities 


AUTOMOBILE  OWNERS'  FRIEND,  labor,  money 
11  guaranteed.   Kaulch  Sales  Co..  Stockton.  CtL 


Patents 


PATENTS  —  Herbert  Jenner,  Pstent  Attorney  and 
Mechanical  Expert.  122  F  St.  Washington.  D.  C.  I 
report  If  a  patent  can  be  had  and  Its  exact  oost  Send 
for  circular. 


PATENTS.  Over  TO  years'  practice;  all  communications 
strictly  confidential;  handbook  on  patents  free  on  request; 
speclsl  facilities  for  office  consultations.  Munn  A  Co., 
Pstent  Attorneys.  611  Woolworth  Building.  New  Tort 
625  F  Street,  Washington;  Tower  Building,  Chicago: 
Hobart  Bldg„  582  Msrkst  Street,  San  Francisco.  CaB. 
PATENT8  In  all  matters  pertaining  to  Invention  oonaut 
National  Institute  of  Inventors  118  Fulton  St.  New 
York  City,  having  three  thousand  members.  Booklet  free. 
PATENT  WHAT  YOU  INVENT.  It  may  be  valuable. 
Write  me.  No  attorney's  fee  until  patent  Is  allowed. 
Estsb.  1882.  "Inventor's  Guide"  FreST  Franklin  ]L 
Hough,  510  Loan  A  Trust  Bldg-  W""'v>-J'  O 
DON'T  lose  your  rights  to  patent  protection.  Before 
disclosing  your  Invention  to  snyone  send  for  blank  form 
"Evidence  of  Conception"  to  be  sigued  and  witnessed. 
Form  and  Information  concerning  patents  free.  Lan- 
caster and  Allwlne,  28T  Ouray  Building.  Washington 
D^C-    Originators  of  Form  of  '  'Evidence  ofCaooetK 

"}5VT*T?''*  WCMO'vTiO  "sHjLTETili"  sent 
without  charge.  My  free  blank  form  for  disclosing  your 
invention  simplifies  procedure.  Send  sketch  or  descrip- 
tion for  preliminary  advice.  Win.  H.  Mulligan  Resda- 
gred  Attorney,  304  Woodward  BuUdtag"  Washington! 

PATENTS— Fees  In  Installments.  Prank  T  Puller 
formerly  Lieutenant  Engineers.  Washington,  D.  C. 
PATENTS— Prompt  personal,  efficient  service  by  an  st- 
torney-st-lsw  sMfled  In  all  branches  of  Pstent  Practice. 
Over  12  years'  actual  experience;  full  Information  rmoB 
jwjest    B   p.  Flshbume.  322  McGUl  Bldg..  WasT 


Phonographs 


BUILD  YOUR  OWN  PHONOGRAPH— Big  saving.  ~Wo 
furnish  parts  and  Mbtoet*.  Write  today  for  free  to- 
ffinua'ti.  cg"^  Phon°c*'lh  ^  C°  -  DePt  V. 

 Photo  Developing 

MAIL  US  20*  with  any  alse  film  for  development  and 
six  velvet  prints.  Or  send  six  negative*  enjelse  and 
20o  for  six  prints.  Or  send  40c  for  one  8  xlo  mounted 
enlargement  Prompt,  perfect  service.  Roanoke  Photo 
Plnlshlnt  Co.,  283  Bell  Ave..  Roanoke,  yZ 


Short  Stories  Wanted 


5885L  "•V.?*  PoettM-  pu«j  Etc.  are  wanted  fer 
Literary  Bureau,  106  Hannibal,  MoT 


Stammering 


P!iiTU/r*T*T.E "'i1"  Stammering  cured  at  noeneT 
Instructive  booklet  tree  Welter  McDonald,  103  Potomac 
Bank  Building.  Washington,  D.  c. 


Stamps 


APPROVAL  60%  discount  Reference,  please,  stamps 
bought  Lang,  1438-J  50th.  Cicero.  MrjST^  ■>*■«=•■ 
HAVE  YOU  SEEN  THE  STAMP  NERALDf  Finest 
monthly  stamp  paper  published.  Subscription  SOoa 
8  months  trial  for  10a    Stamp  Herald^bUehing 

Co.,  Dept  E.  Indianapolis.  Ind.   

STAMPS  FREE — SO  sll  different  for  the  nanus  of  two 
oollectors  and  !c  poelasi).  so  Swsden  stanuM  lto  20 
gonmark  stamps  lie.  Toledo  Sump  Ck)..  Toledo.  Otito, 


Telegraphy 


TELEGRAPHY  (both  Morse  snd  Wireless)  snd  Railway 
accounting  taught  quickly.    Tremendous  demandL 

•alariea   Great  opportunities.   Oldest  and  largest  so  

established  46  years.  AU  expenses  low-tssilestfrilsSa 
part  Catalogue  free.  Dodge's  Institute.  P  St.  Val- 
paralao.  Indiana,   * 


Toys 


AMERICAN  MADE  TOYS  NEEDED.  Hcrneworkars  on 
small  scale  and  Manufacturers  on  large  scale  wanted  to 
manufacture  Toy  Soldiers,  Army.  Navy,  at^tns  Osns. 
Cannons,  War  Ships.  Indians,  Cow-boys.  Wild  AnnanS. 
Whistlers  snd  other  toys  snd  novelties.  Greatest  catenae 
for  Industrial  people  to  have  an  independent  tniilnes* 
Enormous  demand  gives  an  unlimited  field  and  great 
future  sll  over  the  United  States.  Canada  and  foreign 
countries.  Experience  or  tools  not  necessary.  Hundred 
and  more  made  complete  per  hour.  Casting  forms  com- 
plete outfit  from  13.00  up.  We  buy  these  goods  si]  Tear 
paying  fixed  prices.  For  painted  foods  we  offer  attrao- 
Uve  prices.  Contracts  msde  with  reliable  parties  We 
have  connections  all  over  the  United  State*  and  cootie 
msde  with  these  C satins  forms  sre  badly  needed  by  all 
wholesale  and  retail  dealers  on  account  of  the  scare! » 
in  these  lines.  Greatest  orawrtunity  are  offered  manu- 
facturers of  American  Made  Toys.  A  strictly  business) 
proposition  and  no  one  need  apply  unless  he  mean* 
business.    In  this  esse  write  for  booklet  snd  tofornw- 

^s^'^^rciJ"  Bo'd'°r  Mft-  c°- 38  ™« 

Typewriter  Ribbons 


TYPEWRITER  RIBBONS,  all  ttpewrtters,  MoT 
Typewriter  Company,  88  East  23rd  Bt.  New  Y< 


York. 


Watches 


EXPERT  WATCH  REPAIRING,  prices  moderate.  trT 
dude  return  postage  when  sending  watches.  Workman - 
shh>  gusranteed.   Henry  Dietrich.  Watchmaker.  Haunter. 

 Wireless  

WIRELESS  PARTS,  PROMPT  DELIVERY.  Standard 
1*-  switch  1m ob-lever  complete  15c   Switch  point*  vrttS 

ScTcSioiurk  ac"*  ^  t,iicto~-  "oyotaj 
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What  Is  Engineering? 

WE  are  frequently  called  upon  to  define  the  functions  of 
an  engineer,  and  to  explain  the  term  "ENGINEERING" 
by  outlining  its  scope  and  its  limitations.  The  report 
submitted  by  one  of  the  committees  of  the  American  Society 
of  Civil  Engineers  gives  definitions  that  are  worthy  of  general 
adoption  because  they  answer  the  questions  so  often  asked. 

ENGINEERING  is  the  science  and  art  of  directing  the  great 
sources  of  power  in  Nature  to  the  use  and  convenience  of 
man.  Engineering  is  an  art  and  a  science.  It  is  a  science 
in  so  far  as  physical  laws  are  its  base,  and  an  art  in  so  far  as 
in  the  application  of  these  laws  the  things  designed  and 
constructed  develop  the  spirit  of  progress,  the  creation  of 
wealth,  and  the  well-being  of  all  peoples.  Engineering  is 
generally  divided  into  four  divisions:  civil,  mechanical,  elec- 
trical and  mining.  The  practice  of  engineering  requires  knowl- 
edge of  physical  laws,  forces,  and  the  materials  of  Nature. 
The  professional  engineer  is  one  who  by  reason  of  special 
training,  education  and  experience  is  qualified  to  design  and 
direct  the  construction  of  engineering  work  in  one  or  more 
of  the  major  divisions  of  engineering. 

ENGINEERING  is  the  creative  science  and  art  of  applying 
economically  the  materials  and  forces  of  Nature  to  the  use 
and  convenience  of  man.  Engineering  is  the  science  of  indus- 
trial effort,  and  the  science  and  art  of  applying  this  effort  for 
the  welfare  of  the  public.  An  engineer  is  one  versed  in  the 
science  and  art  of  industrial  effort  made  for  the  purpose  of 
public  welfare. 

NONE  of  these  definitions  state  that  an  engineer  must  be 
trained  only  in  a  special  technical  school  or  institute,  or 
that  a  successful  engineer  must  have  a  degree  from  some  seat 
of  learning.  Engineering  can  be  learned  in  the  school  »of 
practical  experience,  but  the  great  value  of  preliminary  educa- 
tion is  that  the  student  becomes  familiar  with  what  has  been 
done,  and  why,  without  the  inevitable  waste  of  time  that 
always  accompanies  an  education  obtained  solely  by  ex- 
perience. 

THE  engineering  world  demands  that  anyone  who  wishes  to 
practice  in  any  of  the  branches  of  this  profession  must 
combine  a  good  theoretical  knowledge  of  basic  principles  with 
a  practical  appreciation  of  how  things  are  done.  The  former 
can  be  obtained  by  study,  the  latter  only  by  doing.  The 
engineer  taught  in  both  schools  is  the  one  who  succeeds  best, 
and  who  accomplishes  great  things. 
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Useful  Books  on 
Mechanical  Subjects 

Electro-Deposition  of  Metals 

By  George  Langbein 
end 

William  T.  Brannt 

The  new  eighth  edition  of  this  volume,  which 
has  been  completely  revised,  considerably  en- 
larged and  entirely  reset.  Is  now  ready.  It  Is  a 
complete  and  comprehensive  treatise,  written 
from  a  scientific  as  well  as  practical  standpoint 
and  especially  Intended  for  the  practical  work- 
man, wherein  he  can  find  advice  and  Informa- 
tion regarding  the  objects  to  be  plated  while  In 
the  bath  as  well  as  before  and  after  electro- 
plating. This  volume  Is  the  foremost  book  on  the 
subject  In  the  English  language  and  covers 
electro-plating  and  galvanoplastlc  operations,  the 
deposition  of  metals  by  the  contact  and  Immer- 
sion processes,  the  coloring  of  metals,  lacquering, 
and  the  methods  of  grinding  and  polishing  as 
well  as  descriptions  of  the  voltaic  cells,  dynamo- 
electric  machines,  thermopiles,  and  of  the  mate- 
rials and  processes  used  In  every  department  of 
the  art.  Particular  attention  has  been  paid  to  all 
Important  innovations,  and  It  has  been  en- 
deavored to  Include  all  of  the  latest  practical 
methods  of  plating,  as  well  as  the  most  recent 
machinery  and  apparatus.  It  Is  a  ready  book  of 
reference  and  a  practical  guide  to  the  workshop. 
Octavo,    875   Pages,    185  Illustrations. 

Price  $7.50 


Complete  Practical  Machinist 
By  Joshua  Rose 

One  of  the  best-known  books  on  machine  shop 
work,  now  In  Its  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  gives  full  practical  Instructions 
on  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
vise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
of  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc.  Throughout  the  entire  classic  the  ex- 
planations are  as  clean-cut  as  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  is  complete  without  this 
volume. 

547  Pages.    432  Illustrations 
Price  $3.00 


Metal  Worker's  Handy-Book  of 
Receipts  and  Processes 

By  William  T.  Brannt 
This  volume  Is  a  valuable  work  of  reference 
and  Instruction  for  all  engaged  In  the  working 
of  metals.  It  Is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  have  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon. 

It  treats  on  alloys  and  amalgams',  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
casting  and  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching;  electro-plating,  braslng,  cop- 
pering, galvanizing,  gilding,  nickeling,  silvering, 
tinning,  etc. ;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes;  solders  and  soldering;  weldtng  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit and  oxyacetylene  welding,  etc. 

S82  Pages.    82  Illustrations 
Price  $3.00 


Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request. 


HENRY  CAREY  BAIRD  &  CO.,  Inc. 

Publishers  of  Mechanical 
and      Industrial  Books 

2  West  45th  Street, 


Learn  Drafting 


At  Home — In  Spare  Time 

as  you  would  in  actual  practice 

Get  into  this  constructive  branch  of  industry  where  big  salaries  are 
paid.  No  previous  training  is  necessary  to  become  a  capable  drafts- 
man with  the  help  of  the  Columbia  School  of  Drafting.  You  can 
master  the  practical  lessons  of  our  famous  home  study  course,  at 
home,  in  spare  time.  You  will  be  personally  coached  and  instructed, 
by  mail,  by  Roy  C.  Claflin,  president  of  the  school,  whose  long  experi- 
ence as  a  draftsman  and  teacher,  especially  qualifies  him  to  give  you 
the  training  you  need  to  become  a  successful  Draftsman. 

Become  a  Specialist 

We  not  only  give  you  thorough  and  practical  training 
in  Mechanical  Drafting,  teaching  you  to  make  actual 
drawings  as  you  would  in  any  drafting  room,  but  the 
additional  benefit  of  a  post-grad- 
uate course  in  some  special  branch 
of  drafting.  A  big  field  of  oppor- 
tunity is  thus  opened  to  you  as  a 
trained  specialist  in  this  profes- 

DraftsmenGet    I  \  "°" 

$35  to  $100  Kil^;*1^ff3  t£$xLFl 

3  W6Ck  jR^-'^m        riet    thmn  ever 

Because  of  the  importance  of 
hiswork  the  draftsman  is  paid 
a  big  salary  and  is  always  in 
line  for  advancement.  The 
draftsman's  pay  is  from  $35  to  $100  a  week. 
A  knowledge  of  drafting  is  the  stepping  stone 
to  big  technical  positions  in  the  industrial 
field  paying  as  high  as  $50,000  a  year. 


How  "Columbia"  Students  Succeed 

Students  of  the  Columbia  School  of  Draft- 
ing often  secure  positions  at  $2,000  or  more 
a  year  to  start  before  completing  the  course. 
Hundreds  of  men  and  women  with  "Colum- 
bia" training  are  now  malciag  good  with  big 
concerns  all  over  the  country.  Many  more 
are  needed  for  splendid  positions  now  open. 
Here  is  what  "Columbia  training  is  doing 
for  some  of  our  graduates:  Laurence  Johns- 
ton, over  $5,000  a  year;  George  Murray,  $45 
a  week  to  start;  G.  Tangorra,  $2,800  a  year; 
A.  L.  Gash,  $140  a  month  to  start;  W.  S. 
Bur-foot,  $150  a  month  to  start;  T.  R.  Brown, 
$2,860  a  year;  R.  Fowkes,  -$3,700  a  year. 
These  are  only  a  few  of  a  great  number  of 
similar  cases. 

This  Complete  Drafting  Equipment 
Furnished 

to  itudents  of  our  school.  The  Instruments  are  of 
standard  American  make  of  the  best  quality,  full, 
guaranteed,  and  become  your  property  on  completion 
of  the  roil"*  ^very  Instrument  needed  for  the 
course  Is  Included. 


Big  Concerns  Employ  "Columbia"  Graduates 

The  best  concerns  In  America  employ  Columbia 
graduates  In  their  drafting  departments  because  of 
the  thorough  practical  training  we  give  whloh  en- 
ables them  to  step  right  Into  important  drafting 
positions.  Our  diploma  lg  the  entering  wedge  Into 
big  drafting  rooms  everywhere.  As  a  Columbia 
graduate  you  are  recognised  as  an  experienced 
draftsman,  not  as  a  mere  apprentice.  Why-  be 
satisfied  with  a  grinding,  underpaid  position  when 
there  are  hundreds  of  promising  positions  open 
to  you  In  the  big  field  of  Drafting.  We  are 
called  upon  to  place  trained  draftsmen  more 
rapidly  than  we  can  produce  them. 

Send  This  Coupon  Today 

Let  us  tell  you  the  fascinating  story  of  Drafting 
and  bow  you  can  master  this  lucrative  profession 
of  big  salaries  and  steady  advancement  through 

our  help.    Write  today  to 

COLUMBIA  SCHOOL  OF  DRAFTING 

rtnv  C  Claflin,  Pratidmt 
Dept.  1 152.  14th  a  T  Sts..  N.  W..  Washington.  D.C. 


COLUMBIA  SCHOOL  OF  DRAFTING 

Roy  C  Claflin.  Preside*/ 
Dept.  1152.  14th  II  T  Sts.,  N.  W. 
Washington,  0.  C. 
t  em  Interested  In  your  P'nf  tit  el  training  in  Mechanical  Dra/tlr* 
please  send  me  Pre*,  roar  illustrated  book  of  particular.,  teetti- 
monlale.  urmi.  etc.  I  am  elec interested  in  the  special  poet  eredu. 


E  iee. 

P  Arc 

|  Aut 


Ve-r  mat ,  v.c    1  sail'  msas'  »-.-»—  ...  tin 

coarse  checked  helow:  f  Mechanical  Drafting, 
ie  the  foundation  coarse  and  la  complete  l- 


Marhine  Crtftlna- 


Aremteotural  Drafting. 
Automobile  Drafting... 
Electrical  Drafting. 


Ship  Drafting  

Statistical  Drafting. 

Radio  Drafting  

Automotive  Drafting. 


Aeroplane  Drafting  

Special  Machinery  Drafting  Hydrographies  Drafting 
Sheet  Metal  Drafting   Machine  Deaden  


New  York,  N.  Y. 
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Structural  Drafting. . . 

Highway  Drafting  

Patent  Drafting  

Topaffrapblcal  DrafUng. . 
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Learn 

Wireless 

At  Home  Quickly  and  Easily 

WIRELESS  is  the  hinge  upon  which  swing  the  doors  to 
success.  It  is  the  very  foundation  of  the  road  which 
leads  to  many  professions  vast  in  scope,  big  in  re- 
sponsibility, satisfying  in  progress  and  salary. 
A  trained  Wireless  Operator  with  initiative  and  ambition  can 
easily  fulfill  his  ideals  for  a  successful  future;  one  including 
a  position  filled  with  vital  enterprise,  adventure,  and  financial 
success. 

Attractive  Work  —  Alluring  Salaries 

Radio  offers  interesting  work  in  pleasant  environment,  besides 
substantial  salaries.  Radio  Operators'  salaries  start  at  $125  a 
month  with  all  living  expenses — board,  lodging,  laundry,  etc. 
— paid.  When  totalled  and  added  to  salary,  it  means  $200  or 
more  a  month,  at  the  very  start.  Advancement  to  higher  posi- 
tions with  bigger  pay  is  readily  accomplished. 

Travel  Without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and 
increase  your  knowledge  of  world  affairs,  wireless  offers  unequalled 
opportunities.    On  shipboard  you  are  rated  as  an  officer,  living  and 
eating  with  the  officers,  and  mingling  with  the  passengers.  All 
without  one  cent's  expense  to  you  I    Land  Wireless  positions  are 
just  as  attractive  if  you  prefer  them. 

Send  for  Free  Booklet 

Our  booklet  "Wireless  The  Opportunity 
of  Today"  contains  much  interesting  and 
valuable  information.  We  have  helped 
hundreds  of  ambitious  men  and  women; 
the  booklet  explains  how  we  did  it,  and 
how  we  can  give  you  a  thorough  Wire- 
less training,  in  your  spare  time,  at  home, 
by  mail,  and  help  you  secure  a  worth- 
while position. 

NATIONAL  RADIO  INSTITUTE  I 

.      Dept.  263     14th  A  U  Sts.,  N.W.  ' 
WASHINGTON,  D.  C. 

\  Send  This  Coupon  Today 


NATIONAL  RADIO  INSTITUTE 

Dept.  263,  14th  &  U  Sti..  N.  W..  Washington.  D.  C. 

Send  me  your  FREE  book,  "Wireless  the  Op- 
portunity of  Today."  Tell  me  about  your 
Home  Study  Course  In  Wireless  Telegraphy 
and  Telephony — the  free  post  graduate  course 
and  your  Special  Instrument  offer. 

Name   


Age   Address  

City  '.   State. 
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A  SPECIAL  OFFER  TO  OUR  READERS 

ANY  ONE  OF  THESE  BOOKS  WILL  BE  SENT  FREE  FOR 
EACH  NEW  OR  RENEWAL  SUBSCRIPTION  WHEN  SENT 
DIRECT   TO   US   AND   NOT   THROUGH    AN  AGENT 


HOME  MECHANICS 
Workshop  Companion 


TjELLS  HOW  T»  DO  MANY  USEFUL 
EffTtriRlCAL  AWD  MECHANICAL  THINGS 
INCLUDING  NUMEROUS  SHOP  KINXS 

ANDREW  JACKSON  JR. 

® 

Everyday  engineeriko  series 

NORMAN  W.UINLIT  rCBLIIHIMO  OO 


For  the  Handy  Man  in  the 
Homo  or  Shop 

There  has  always  been  a  de- 
mand for  a  hand  book  of  mechani- 
cal instruction  that  would  help 
the  average  everyday  man  to  do 
the  mans/  small  jobs  of  repair 
work  that  are  found  around  the 
home  and  shop. 


HINTS  AND  TIPS 

FOR 

AUTOMOBILISTS 


HWIY&WW  unroot  CART  AH>  0PIBAT1OH 
ALSO  LOCATION  AMD  USUI  OT  NdB  H0BBU1 

VICTOR  W  PAGE 

EVERYDAY  INCmWHINC  SERIES 

MOR MAN  W.  M  INLET  W.UMUNO  CO 


For  the  Automobile  Owner 
or  Driver 

The  book  is  ideal  for  the  busy 
man  or  woman  who  wants  to 
know  about  car  operation  and  up* 
keep  because  of  the  economies 
possible  when  an  automobile  is 
intelligently  operated.  It  con- 
tains many  money  saving  hints. 


HOW  TO  MAKE  8<USE  A  SMAU 
CHEMICAL  LABORATORY 

r~ 


AM  mtrosuction  to  the  study  of 
woroahic  chemistry  with  directions 
mr  tbi  construct  kw  of  a  smau  laboratory 

raymond  francis  yates 


EVERYDAY  ENGINEERING  SERIES 

MO  *>  HA  H  W  X  I  Nl.f.T  Pt'lLllHIKO  CO 

i  writ  *■>  ih  irmtT.  niw  cork 


For  the  Student  Chemist 
and  Experimenter 

This  book  gives  all  the  neces- 
sary information  for  a  well- 
grounded  understanding  of  chem- 
istry. It  will  not  only  be  a  help, 
but  an  inspiration  to  study  fur- 
ther into  this  fascinating  realm  of 
science. 


soldering  &  brazing 

r         am  l 

\   mm  ~. 

A  USEFUL  HANDBOOK  FOR  MECHANICS 

RAYMOND  TKXSCU  YATES 

® 

EVERYDAY  ENGINEERING  SERIES 

MORMAM  W.  HIHU1   rVBL-llHIKTC  CO 
t  lira  IT    .     ii<    inill.KIW  TOR* 

For  the  Mechanic  and 
Model  Maker 
This  treatise  gives  all  the  nec- 
essary "kinks'*  that  will  enable 
one  to  accomplish  successful  sol- 
dering. If  a  mechanic  haa  not 
succeeded  in  his  soldering,  this 
book  may  tell  him  just  what  he 
needs  to  produce  good  work. 


RADIO  HOOK  UPS 


A  BOOK  OF  IBS  MOST  ADVANCED  CTRCGUS 
OF  RECEIVERS  AM  FT.  TFT  IRS  AND  TRAKSHITTLS5 
r0S  RAMPED  AND  UK  DAMPED  WAVE  WORK  ■ 

«r 

M  B  SLEEPER 


EVERYDAY  ENGINEERING  SERIES 

NORM4H  tC  ii  r  -i  :  1  i  VTOLIIHIIHI  CO 
»  wr»T    41  VH    lfRIII.  NIW  YORK 


For  the  Radio  Experimenter 
and  Amateur 

In  this  book;  the  best  circuits  for 
different  instruments  and  various 
purposes  have  been  carefully  se- 
lected and  grouped  together.  The 
resuk  is  a  comprehensive  summary 
of  radio  circuit  diagrams  for  every 
purpose. 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  construction  or 
operating  details. 


ALL  of  these  Books  are  written  in  Sim- 
-  pie  Non-technical  Language  and 
contain  Information  of  Real  Value  on 
Subjects  of  Timely  Interest. 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS— 
WITH  YOUR  OWN  — SO  WE  CAN  SEND  YOU 
THE  SET  OF  SIX  BOOKS 

Fill  Out  the  Special  Blank  Below 
Check  Off  the  Title  Desired  and  Mail  with  Your 
Remittance 

Special  Circular  Describing  These  Books 
Sent  on  Request 

The  Experience  and  Knowledge  of  Experts 
Condensed  and  Simplified  for  the  Handy  Man 
— the  Mechanic  and  the  Radio  Experimenter. 


design  data  for  radd 
Transmitters  &  receivers 


SIMPLE  METHODS  FOR  DE3CMNC  AEMXAIB 
ACCORDING  TO  ADVANCED  ARD  APPROVED  FIACTKT. 

*r 

M  B  SLEEPER 

© 

EVERYDAY  ENGINEERING  SERIES 

NORMAN  W  NIK  LIT  ItlpLI  IKIMO  CO 
R  will   «•  TH    Hint    R|W  YORK 


For  the  Radio  Engineer  and 
Student 

In  Design  Data,  radio  experi- 
menters are  given  such  informa- 
tion, readily  accessible,  as  to  make 
it  possible  for  them  to  have  modern 
and  highly  efficient  equipment  and 
to  get  the  best  possible  results 
from  the  instruments  they  make 
or  buy. 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  45TH.  STREET                       NEW  YORK  CITY 
You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING  MAGAZINE 

let  this  start  with  the                                   issue.    I  enclose  $  ,  and 

(Date  of  issue) 

according  to  your  special  offer  send  me  copy  of  book  checked  off. 

EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 

1 

HOME  MECHANIC'S 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 

3 

HOW  TO  MAKE  AND  USE  A 
SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND  BRAZING 

TEAR  OFF  AND  MAIL  THIS  NOW 

5 

RADIO  HOOK-UPS 

6 

DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  AND 
RECEIVERS 
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NAME 

POSITION 

SALABY 

AUTOMOBILE 
ENGINEER 

^125  WEEK 

—  V  » 

-£-9*M   J 

REPAIR  MAN 

mi\  km 

CHAUFFEUR 

$30  WEEK 

i 


PUT  YOUR  NAME 
ON  THIS  PAY-ROLL 

Men  like  you  are  wanted  for  big-pay  positions  in  the  fascinating  field  of 
automobile  engineering.  We  have  made  it  easy  for  you  to  fit  yourself  for 
one  of  these  positions.  You  don't  have  to  go  to  school.  You  don't  have 
to  serve  an  apprenticeship.  Fifteen  automobile  engineers  and  specialists 
have  ..compiled  a  spare  time  reading  course  that  will  equip  you  to  be  an 
automobile  expert  without  taking  any  time  from  your  present  work. 

AUTO  BOOKS 

6  Volumes  Shipped  Free 

Now  ready  for  you — an  up-to-the-minute  six- 
volume  library  on  Automobile  Engineering,  covering 
the  construction,  care  and  repair  of  pleasure  cars, 
motor  trucks  and  motorcycles.  Brimming  over  with 
advanced  information  on  Lighting  Systems,  Garage  Design 
and  Equipment,  Welding  and  other  repair  methods.  Contains 
everything  that  a  mechanic  or  an  engineer  or  a  motorcyclist 
or  the  owner  or  prospective  owner  of  a  motor  car  ought  to 
know.  Written  in  simple  language  that  anybody  can  under- 
stand. Tastefully  bound  in  American  Morocco,  flexible  covers, 
gold  stamped,  2,600  pages  and  2,300  illustrations,  tables  and 
explanatory  diagrams.  A  library  that  cost  thousands  of  dol- 
lars to  compile  but  that  comes  to  you  free  for  7  days'  ex- 
amination. 

ONLY7ctsADAY 


PARTIAL  LIST 

OF  CONTENTS 
More  than  100  blue 

prints    of  wiring 

diagrams 
Explosion  Motors 
Motor  Construction 

and  Repair 
Carburetors  and 

settings 
Valves,  Cooling 
Lubrication 
Fly-wheels 
Clutch 

Transmission 
Final  Drive 
Steering*  Frames 
Tires 

Vulcanizing* 

Ignition 

Starting  and  Light- 
ing Systems 

Shop  Kinks 

Commercial  Garage 

Design  and  Equip- 
ment 

Electrics 

Storage  Batteries 
Care  and   Repair  of 

Motorcycles 
Commercial  Trucks 
Glossary 


Not  a  cent  to  pay  in  advance.  First  you  see  the  books  in  your  own  home  or 
shop.  Just  mail  coupon  and  pay  express  charges  when  books  arrive.  You 
can  read  them  and  study  them  for  seven  whole  days  betore  you  decide  whether  you  want 
to  keep  them  or  not.  It  you  like  the  books  send  only  $2.80  in  seven  days  and  $2  a  month 
until  the  special  introductory  price  of  $24.80  has  been  paid.  (Regular  Price  $36.90.) 
Along  with  the  set  goes  a  year's  consulting  membership  in  the  American  Technical  Society 
(Regular  price  $12.)    This  great  bargain  offer  must  soon  be  withdrawn. 


SEND   NO   MONEY  S —  

NOW  sss^sssfss?'5&^  y^^S-s3" 

much  profit  in  this  offer  for  you.  that  we  urge    >       rJ,™J nL»?.  " 

you  to  waste  not  a  moment  in  sending  for  the  *'nlc"«0.  ■""■•»•   

jooks.  Put  th.  coupon  In  the  mails  today.  ✓  ,pl«ase  sen,d.  m„e  ^e  «-r°lu?»e 
Bend  no  monoy— Just  the  coupon.  ^  .  »*■  Automobile  Engineering  for 

^      7  days    examination,  shtp»i»g 
*       charges  collect.  If  I  decide  to  buy,  I 
.  .  T     .     .      |  ~     will  send  $2.80  within  7  days  and  the 

American    1  eChniCal     S      balance  at  $2  a  month  until  $.24.80  has 
»«"•««■»•«•    r     been  paid.  Then  you  send  me  a  receipt 
Cn»ialn  ^      showing  that  the  $36.00  set  of  books  and  the 

OOCiCiy j  *       $12  Consulting  Membership  are  mine  and  fully 

_  .  W      paid  for.  If  I  think  I  can  get  along  without  the 

Mpnt     A  3jC  f      books  after  the  seven  days' trial  I  will  return  them 

r"  a       at  your  expense. 
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Get  Bigger  Pay 
ELECTRICITY 


by  using  your  set  of 
HAWKINS  Electrical 
Guides  Every  Day. 
They  tell  you  lust  what 
you  need  to  know. 


AWKINS 

Electrical  Guides 


4700  Pictures 


NUMBER 
MONTH 


READ  THIS  PARTIAL  UST  OF  CONTENTS 

Ns.  I  Contains  348  pages.  388  illustrations.  Electrical  signs  and 
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Heat  Treating  Alloy  Steels 

A  Series  of  Simplified  Articles  Detailing  the  Various  Methods  of  Heat  Treating 
Modern  Alloy  Steels.    This  Installment  Explains  the  Methods  of  Making 
Microscopic  and  Chemical  Analysis  in  Determining 
Carbon  Content  of  Steel 


By  Victor  W.  Page,  M.  S.  A.  E. 


PART  IV. 

I T  will  be  apparent  to  the  reader  that 
in  a  series  of  this  nature  it  is  not 
possible  to  cover  the  broad  field  of 
the  metallurgy  of  iron  and  steel  but  be- 
fore dealing  with  the  heat  treatment  of 
alloy  steels  it  will  be  well  to  describe 
briefly  the  influence  of  various  per- 
centages of  carbon  on  the  steel  and  also 
to  explain  how  it  is  possible  to  deter- 
mine the  chemical  composition  of  the 
steel  by  microscopic  analysis  which  is 
done  as  shown  in  Fig.  1 
and  chemical  analysis 
which  is  carried  on  by 
means  of  either  of  the 
cembustion  trains 
shown  at  Figs.  2  and  3. 

The  combustion 
method  is  a  very  good 
way  of  determining  the 
carbon  content  by 
chemical  means.  Dif- 
ferent tests  are  neces- 
sary to  detect  other  al- 
loying elements,  such 
as  nickel,  chromium, 
etc.  Steel  is  a  generic 
term  applied  to  a  large 
variety  of  iron  alloys 
which  range  from 
wrought  iron,  which  is 
nearly  carbonless  at 
one  extreme  and  cast 
iron,  which  is  very  high  in  carbon  at  the 
other  extreme.  Steel  differs  from  either 
wrought  or  cast  iron  in  that  its  nature 
may  be  changed  by  heat  treatment  and 
various  internal  structural  modifica- 
tions will  take  place  either  upon  the  ap- 
plication or  abstraction  of  heat.  Metal 
that  contains  less  than  .03%  of  carbon 
is  not  known  as  steel  but  is  termed 
wrought  iron  or  ingot  iron,  while  a 
metal  that  has  over  1.80%  of  carbon  is 
cast  iron.  It  will  then  be  apparent  that 
the  material  we  know  as  steel,  ranges, 
as  far  as  its  proportions  of  carbon  are 


concerned,  within  the  limits  mentioned 
above. 

Microscopic  Analysis  of  Steel 
The  use  of  the  microscope  in  deter- 
mining the  amount-of  carbon  and  other 
alloying  elements  in  iron  and  steel  is 
of  comparatively  recent  development. 
The  pioneer  work  was  done  by  Dr. 
Clifton  Sorby,  about  fifty  years  ago. 
and  it  is  due  to  the  researches  of  this 
scientist  that  we  know  of  the  micro- 
structure  of  steel.    At  the  present  time 


Fig.  1 — Method  of  examining  steel  specimens  under  the  microscope  to  determine 

micro-constituents 


thirty  different  micro-constituents  of 
steel  are  known.  The  micro-structure, 
which  is  produced  by  various  heat  treat- 
ments, enables  one  to  determine  very 
accurately  if  the  heat  has  improved  the 
metal  or  if  it  has  damaged  it  as  regards 
to  strength,  endurance,  and  other  physi- 
cal characteristics. 

Before  a  piece  of  iron  or  steel  can 
be  examined  under  the  microscope  a 
small  piece  must  be  cut  off  the  bar,  then 
this  must  be  ground  to  an  absolutely 
level  surface  after  which  the  piece  must 
be    polished    so   as    to    remove  all 


scratches.  This  polishing  process  is 
followed  by  etching  the  steel  with  vari- 
ous kinds  of  acid,  depending  upon  the 
micro-constituent  that  is  to  be  looked 
for  and  finally  the  small  piece  is 
mounted  on  a  glass  slide  or  in  a  special 
holder  so  it  may  be  easily  manipulated 
for  inspection  under  the  microscope. 

It  is  not  necessary  to  go  into  details 
regarding  the  polishing  process,  suffice 
it  to  say  that  this  must  be  very  carefully 
done,  the  piece  being  ground  on  a  fine 
emery  wheel  and  then 
polished  by  successive 
stages  in  which  a 
start  is  made  by  using 
a  piece  of  medium 
coarse  emery  cloth  on 
an  absolutely  flat  sur- 
face and  then  worked 
down  by  using  finer 
grades  of  cloth  succes- 
sively and  performing 
the  final  polishing 
operation  by  holding 
the  specimen  against  a 
revolving  block  covered 
with  a  damp  canvas 
If  Jj  cloth  charged  with  a 
fine  polishing  medium 
such  as  crocus,  tripoli 
powder  or  rouge. 

■  After  the  piece  has 
been  polished  it  is 
ready  for  etching.  This  is  done  by  using 
various  etching  fluids,  the  one  best 
adapted  for  general  use  being  a  satur- 
ated solution  of  picric  acid  in  alcohol. 
The  etching  operation  consists  of  mov- 
ing the  polished  surface  of  the  speci- 
men in  the  acid  for  a  period  of  time 
depending  upon  the  nature  of  the  ma- 
terial tested.  This  can  only  be  de- 
termined by  experience.  The  usual 
time  for  a  plain  carbon  steel  is  about 
thirty  seconds.  If  deeper  etching  is  de-. 
sired  it  may  be  necessary  to  immerse  the 
polished  surface  for  a  longer  period. 
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During  the  etching  process,  the  lines  of 
demarcation  between  the  various  crys- 
tals are  intensified  as  these  cannot  be 
detected  on  the  polished  surface  unless 
it  is  etched. 

Care  must  be  taken  that  the  scratches 
made  by  the  abrasive  do  not  run  always 
in  the  same  direction  wnen  polishing. 

After  the  etching 
process,  the  crystals 
of  which  the  metal  is 
composed  are  more 
sharply  defined  and 
are  apparently 
bounded   by  walls. 
The  etched  specimen 
is  illuminated  by  a 
powerful  and  con- 
centrated light  which 
does  not  illuminate 
the  walls  or  spaces 
between  the  crystal 
but  yet  brings  out 
the  surface  so  that 
when  viewed 
through   the  micro- 
scope,   the  illumi- 
nated crystals  are 
marked  out  by  black 
lines.    The  effect  of 
increasing  the  car- 
bon content  of  iron 
is  to  produce  gradu- 
a  1 1  y  augmenting 
areas  of  a  compound 
known  as  pearlite, 
and  when  the  pro- 
portion of  carbon  is 
about  '.90%,  all  of 
the  ferrite  or  pure 
iron  has   been  re- 
placed by  this  new  substance,  known  as 
pearlite.    If  the  carbon  proportions  are 
augmented  further,  some  of  the  pearlite 
is  in  turn  replaced  by  another  constitu- 
ent known  as  cementite,  and  this  ma- 
terial outlines  the  pearlite  which  tends 
to  arrange  itself  into  a  triangular  form. 

The  accompanying  illustrations  at 
Fig.  4,  which  are  reproduced  from  the 
Scientific  American,  show  clearly  the 
appearance  of  pure  iron  after  various 
percentages  of  carbon  have  been  added 
to  it.  In  a  future  installment,  actual 
reproduction  of  photo-micrographs  will 
be  shown  so  that  the  reader  will  readily 
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understand  how  the  name  pearlite  was 
given  on  account  of  the  appearance  of 
that  material  which  is  similar  to  mother 
of  pearl  under  strong  illumination. 
It  is  possible  to  detect  other  elements 
in  steel  and  impurities  in  iron  by  the 
microscope,  for  example:  sulphur  and 
manganese  forms  manganous  sulphide, 
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Figs.  2  and  3— Typical  combustion  trains  for  determining  carbon  content  of  steel  bv 

chemical  analysis 

which  shows  up  a  dove  gray  under  the 
microscope. 

Composition  of  Simple  Carbon  Steel 
Steel  is  composed  of  pure  iron  or 
variety  of  iron  carbide  (Fe3C,  contain- 
ing 6.06%  carbon,  93.04%  iron)  to- 
gether with  various  impurities  in  solu- 
tion. A  certain  amount  of  the  carbide 
will  dissolve  in  iron  and  when  that 
definite  amount  is  exceeded  there  will 
be  precipitated  free  carbide  which  is 
known  as  cementite.  As  previously 
stated  the  point  of  complete  saturation 
is  reached  at  .90%  carbon  in  simple 


carbon  steels  and  at  that  point  if  the 
steel  is  in  a  soft  or  annealed  condition 
the  structure  shows  no  ferrite  of 
cementite  but  the  mixture  of  pearlite. 

The  changes  in  the  structure  of  steel 
and  the  action  of  the  iron  and  carbon 
it  contains  may  be  stated  about  as  fol- 
lows:    To  start  with  we  have  pure 
variety  of  iron,  then 
by  adding  a  little 
carbon   we    add  a 
little  cementite.  At 
this  point  we  have 
neither  free  cemen- 
tite nor  toally  free 
ferrite,  but  a  partial 
mixture  of  both 
known    as  pearlite 
and  so  on  up  to  the 
point    where  suf- 
ficient  carbon  has 
been  added  so  there 
is  complete  mixture 
o  f    cementite,  and 
iron  and  there  is  no 
free   ferrite   or  ce- 
mentite and  only 
pearlite  is  shown. 

When  the  carbon 
contentexceeds  .90% 
we  have  the  pearlite 
stage  and  some  ex- 
cess of  cementite.  If 
th   carbon  should 
reach  6.06%  we 
would  have  only  ce- 
mentite in  the  mix- 
ture, but  it  is  not 
available  commer- 
cially as  either  cast- 
iron  or  steel.  The 
carbon  content  of  a  steel  may  be  esti- 
mated by  the  metallurgist  trained  in 
this  work  by  the  relative  percentage  of 
the  micro-constituents.    As  has  been 
previously  pointed  out,  if  .90%  steel 
will  show  all  pearlite,  one  having  half 
of  that  amount  or  .45%  will  show  half 
ferrite  and  half  pearlite,  while  a  steel  of 
1.50%  carbon  will  show  .90%  pearlite 
and  .10%  cementite.    The  micro-con- 
stituents of  annealed  simple  carbon 
steel  containing  various  percentages  of 
carbon  can  be  readily  approximated,  bv 
the  simple  chart  presented  at  Fig.  5', 
showing  ferrite,  pearlite  and  cementite.' 
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Fig.  4-Sketches  of  photo-micrographs  showing  how  various  percentages  of  carbon  change  the  structure  of  steel  when  examined  under  « 

powerful  microscope 
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Chemical  Analysis  of  Steel 
Having  explained  in  a  simple  way 
how  it  is  possible  to  determine  the  car- 
bon content  of  steels  by  micro-analysis, 
an  attempt  will  be  made  to  show  how 
the  carbon  content  of  steel  is  deter- 
mined by  the  chemist  using  analytic 
methods.  It  is  believed  that  the  reader 
who  is  interested  in  the  subject  of  heat 
treatment  will  be  better  able  to  under- 
jid  the  discussions  which  are  to  fol- 
n,  if  he  has  some  idea  of  how  it  is 


amount  of  carbon  contained  in  the  steel 
is  determined. 

The  steel  is  divided  into  very  fine 
chips  or  coarse  filings  and  is  placed  in 
a  small  shallow  "boat"  or  tray  of  clay 
and  then  put  into  a  combustion  tube. 
Various  chemicals  used  in  the  train  of 
apparatus  are  for  removing  impurities 
and  moisture  from  the  oxygen  gas  and 
also  from  the  carbon  dioxide  gas  given 
off  by  the  combustion  of  the  carbon 
contained  in  the  steel. 


I  2>  4  5 

Percen+age  of  Carbon 


6  6.6 


Fig.  5— Chart  showing  influence  of  carbon  percentage  on  character  of  micro-constituents 

of  annealed  steel 


ible  for  the  chemist  to  determine 
ately  how  much  carbon  or  other 
ring  elements  are  in  combination 
the  iron  to  form  steel. 
The  arrangement  of  chemical  appli- 
at  Fig.  2  shows  a  combustion  ap- 
atus  designed  by  C.  N.  Johnson, 
I  supplied  by  the  Scientific  Materials 
npany.    It  is  used  for  determining 
amount  of  carbon  in  iron  or  steel 
direct  combustion  and  it  is  stated 
at  the  elimination  of  all  rubber  stop- 
rs  reduces  the  liability  of  gas  leaks, 
be  electric  furnace  is  of  the  resistance 
and  can  be  supplied  for  either  110 
220  volt  circuits.    It  can  be  used 
ith  either  alternating  or  direct  current, 
be  mercury  gauge  is  used  to  detect 
I  loss  and  stoppages  in  the  apparatus, 
be  next  is  a  safety  jar  which  is  filled 
ith   a  potassium   hydrate  solution, 
ben  we  have  a  new  jar,  one-half  of 
bich  is  filled  with  anhydrous  calcium 
chloride  and  the  other  half  with  granu- 
lated soda  lime.    The  next  new  jar  is 
provided  for  lump  caustic  potash. 

The  combustion  tube,  which  is  inside 
of  the  furnace,  is  made  of  vitrified  clay 
and  is  provided  with  taper  connectors 
for  the  rubber  sleeves  which  join  one 
end  of  the  combustion  tube  to  the  new 
jar  and  the  other  end  to  the  tower. 
The  rheostat  is  used  for  the  regulation 
of  the  furnace  temperature.  The  first 
tower  is  used  for  granulated  zinc,  the 
second  tower  is  used  for  phosphoric 
anhydride.  The  bulb  for  absorbing  the 
rbon  dioxide  gas,  which  is  produced 
burning  out  the  carbon  from  the 
el  specimen  in  the  combustion  tube  in 
presence  of  oxygen,  is  used  for 
ighing  and  it  is  from  this  that  the 


The  outfit  shown  at  Fig.  3  is  known 
as  a  Fleming  combustion  apparatus,  and 
while  it  operates  on  practically  the  same 
principle  as  Johnson's  combustion  train 
shown  at  Fig.  2,  it  differs  from  it  in 
some  respects.  It  is  stated  that  only 
five  minutes  are  required  to  make  a 
combustion  test  and  that  a  feature  of 
the  absorption  tube  is  that  there  is  no 
possibility  of  the  C02  or  moisture  es- 
caping even  though  the  oxygen  current 
passes  through  the  combustion  tube  at 
the  rate  of  600  cubic  centimeters  per 
minute.  The  apparatus  consists  of  a 
mercury  pressure  gauge  to  detect  leaks 
by  falling  pressure  and  stoppage  by 
rising  pressure.  Next  is  a  washing  bot- 
tle, then  a  calcium  chloride  jar  which 
is  joined  to  a  mercury  valve.  The  com- 
bustion tube  is  of  silica  and  varies  from 
twenty-four  to  thirty  inches  long  and 
from  three-fourths  of  an  inch  to  seven- 
eighths  of  an  inch  inside  diameter.  The 
furnace  is  the  same  type  as  shown  at 
Fig.  2,'  as  is  the  current  regulating 
rheostat.  The  remainder  of  the  appa- 
ratus performs  the  same  functions  as 
in  the  outfit  illustrated  above  it. 

It  is  not  within  the  province  of  this 
series  to  go  into  the  methods  used  for 
carbon  determination  because  this  can 
be  found  in  detail  in  text  books  de- 
voted to  the  subject.  The  reason  for 
presenting  these  combustion  trains  in 
this  article  is  to  make  clear  to  the 
reader  how  it  is  possible  to  test  the 
steel  and  determine  its  composition  as 
relates  to  alloying  elements  accurately 
by  chemical  analysis  and  the  type  of 
apparatus  that  can  be  employed  for  that 
purpose.  The  chemical  test  can  be 
checked  up  by  a  microscopic  analysis 


and  there  is  no  longer  any  guess  work 
in  determining  the  amount  of  carbon  or 
any  of  the  alloying  elements  ordinarily 
used  in  connection  with  iron  and  steel 
manufacture.  In  the  next  installment 
the  various  critical  points  in  plain  car- 
bon steels  will  be  described  and  the  ef- 
fect of  heat  treating  steel  at  points 
other  than  those  indicated  to  be  best 
will  be  considered. 

(To  be  Continued) 

UNUSUAL  MONOPLANE 
DESIGN 

RATHER  radical  ideas  on  airplane 
design  are  embodied  in  a  machine 
under  construction  by  the  Stout  En- 
gineering Laboratories  from  designs  of 
William  B.  Stout,  and  reported  in 
Automotive  Industries.  It  is  called  the 
Stout  bat-wing  monoplane  and  its  chief 
characteristic  is  that  all  the  machinery, 
trussing,  etc.,  is  in  the  wing.  The  en- 
gine is  set  into  the  leading  edge,  the 
passengers  are  enclosed  between  the 
surfaces  of  the  wing  and  every  part 
exposed  to  the  air  is  designed  to  lift. 
Central  part  of  wing  is  thick  and  of 
long  chord,  the  tips  are  thin  and  nar- 
row. For  this  reason  and  on  account 
of  the  peculiar  trussing  inside,  all 
formed  of  plywood,  the  plane  is  said 
to  be  exceptionally  light.  Not  only 
the  frame,  but  the  surface  of  the  wing, 
as  well,  is  of  strong,  waterproof  ve- 
neer, the  surfacing  being  only  0.05  inch 
thick  and  three-ply. 

Each  wing  is  supported  on  either 
side  by  nine  spars,  and  two  of  which 
are  said  to  be  strong  enough  to  sup- 
port the  ship  should  the  others  be  shot 
away.  The  longest  spars,  with  a 
spread  of  20  feet,  weigh  only 
pounds  and  supported  in  test  over  a 
ton  per  pair  without  breakage.  The 
radiators  pull  into  the  wings  when  cold 
altitudes  are  reached,  and  the  heat  from 
them  is  utilized  to  warm  the  passen- 
gers and  pilot.  In  the  large  type  even 
the  landing  gear  is  pulled  into  the 
wing  when  the  ship  is  off  the  ground. 

A  new  ship  of  this  type  being  laid 
down  has  a  span  of  100  feet,  a  wing 
depth  of  7  feet  at  the  center,  and  has 
within  it  a  compartment  for  mail, 
bombs  or  passengers,  as  the  case  may 
be,  this  cabin  being  30  feet  long,  6 
feet  high  and  8  feet  wide. 


COMPOUNDS  OF  LEAD 

Red  lead,  litharge,  and  white  lead 
are  all  compounds  of  lead.  Litharge 
and  red  lead  are  oxides  of  lead,  except 
that  the  red  lead  contains  more  oxygen 
than  the  litharge.  A  still  higher  oxide 
of  lead  called  the  peroxide  is  brown. 
White  lead  is  a  basic  carbonate  of  lead. 
It  will  be  appreciated,  therefore,  that 
the  compounds  of  lead  are  quite  varied 
in  color. 
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Electrons  and  the  Constitution  of  the 

Chemical  Atom 


IT  is  fair  to  say  that  the  constitu- 
tion, of  the  atom  is  still  unsettled 
and  is  a  subject  for  theorizing 
and  investigation.  Perhaps  the  best 
conception  of  it  as  it  is  now  generally 
accepted  is  to  start  with  the  hydrogen 
atom.  All  atoms  are  supposed  to  be 
made  up  of  a  nucleus  which  is  charged 
with  positive  electricity  and  holds  with- 
in the  limits  of  the  atom  one  or  more 
electrons  charged  with  negative  elec- 
tricity. It  is  something  like  the  solar 
system  in  which  the  sun  would  repre- 
sent the  nucleus  and  the  planets  the 
electrons.  The  electron  carries  a 
charge  of  negative  electricity.  Every 
electron  carries  precisely  the  same 
charge,  so  that  we  here  have  in  nature 
a  fundamental  unit  of  electric  quan- 
tity. The  positive  charge  of  the  nucleus 
of  an  atom  is  equal  to  the  sum  of  the 
charges  of  the  electrons  of  that  atom. 
Returning  now  to  our  hydrogen  atom 


By  Prof.  T.  O'Conor  Sloane 

under  the  earth's  surface.  A  very  con- 
venient way  to  think  of  an  atom  is  to 
figure  it  as  a  sphere  with  the  nucleus 
in  the  center. 

In  the  case  of  helium  we  may  place 
an  electron  at  the  North  and  South 
Poles.  We  now  may  think  of  the  sur- 
face of  this  sphere  as  divided  into 
eight  equilateral  spherical  triangles 
whose  bases  are  90°  in  angular  meas- 
urement and  lie  upon  the  equator  and 
the  apex  of  each  of  which  is  at  the 
North  or  South  Pole.  Now  in  addi- 
tion to  the  North  and  South  Pole  elec- 
trons, place  an  electron  in  the  center 
of  each  of  these  triangles  and  we  will 
have  eight  additional  symmetrical 
points  indicated  on  the  sphere.  Such 
points  may  be  picked  out  easily  on  a 
terrestial  globe.  The  atom  we  have  just 
described  would  have  ten  electrons  and 
the  nucleus  would  possess  ten  unit- 
charges  of  positive  electricity.  This 


we  must  think  of  it  as  consisting  of  a 
nucleus  with  a  unit  positive  charge  and 
a  single  electron  with  a  unit  negative 
charge.  This  makes  a  one  sided  struc- 
ture. There  is  no  balance  or  equili- 
brium about  it,  therefore  it  cannot  exist 
alone,  but  must  combine  with  another 
atom  so  that  the  vacant  space,  as  we 
may  term  it,  shall  be  taken  care  of. 
We  find,  therefore,  that  hydrogen  has 
very  high  chemical  affinities.  Now 
suppose  that  another  electron  is  added 
to  the  atom  and  that  another  positive 
charge  is  added  to  the  nucleus.  Here 
we  have  a  perfectly  balanced  atom;  it 
is  like  a  balance-beam  with  equal 
weights  at  each  end.  This  atom  takes 
care  of  itself,  it  combines  with  nothing 
and  cannot  be  forced  into  any  combi- 
nation. Chemically  speaking  it  is 
found  to  be  absolutely  neutral  and 
without  any  affinity.  It  cannot  enter 
into  any  chemical  compound.  This 
substance  is  helium.  It  is  a  very  light 
gas  and  exists  in  considerable  quantities 


atom  would  be  in  perfect  balance  and 
would  be  perfectly  symmetrical.  It 
would  combine  with  nothing,  as  there 
is  no  vacant  place  upon  it  for  another 
atom  to  attach  itself,  and  this  describes 
the  atom  of  the  element  neon,  a  second 
element  without  any  affinity  whatever. 

If  we  examine  the  list  of  elements  we 
will  find  that  from  hydrogen  to  neon 
inclusive  there  are  precisely  ten  ele- 
ments taking  them  in  the  order  of  their 
atomic  weights.  We  shall  give  later 
the  list  of  the  elements  in  their  order, 
one  set  of  figures  expressing  their 
numerical  position  as  well  as  the  num- 
ber of  electrons  in  the  atom  of  each 
element,  while  the  other  row  of  figures 
expresses  their  atomic  weight.  Suppose 
now  that  we  add  eight  more  electrons 
to  our  atom.  These  we  may  suppose 
to  lie  in  a  sphere  concentric  with  the 
other  and  they  involve  the  possession 
-by  it  of  eight  more  unit  charges  of 
positive  electricity  by  the  nucleus. 
Again   we  have  perfect  equilibrium. 
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This  is  the  atom  of  argon,  another  ele- 
ment absolutely  without  affinity.  The 
seventeenth  of  the  elements  in  numeri- 
cal order  is  sodium  and  argon  is  the 
eighteenth.  Between  hydrogen  and 
argon  there  come  in  sixteen  elements 
in  numerical  order,  giving  a  total 
eighteen,  including  sodium  and 
the  numerical  order  of  each  el 
expresses  its  number  of  electrons 
we  double  the  electrons  of  the  a: 
atom  we  double  of  course  the  pos 
charges  in  the  nucleus  and  we 
have  a  36  electron  atom,  also  perfi 
balanced  and  incapable  of  comb: 
with  anything.  This  is  the  36th 
ment  in  the  numerical  order  and  is 
called  krypton.  Between  argon  and 
krypton  come  in  thirty-four  element? 
one  for  each  additional  electron,  so  as 
to  make  an  even  series  of  numbers. 
Next  adding  eighteen  electrons  to 
krypton  we  get  xenon  with  fifty-four 
electrons,  and  finally  by  adding  thirty- 
two  electrons  to  the  fifty-four  xenon 
we  get  the  niton  atom  with  eighty-fill 
electrons.  These  are  the  six  perfecdy 
balanced  atoms  which  can  combine 
with  nothing.  Approximately  the  half 
of  the  atomic  weight  of  an  element 
gives  the  number  of  the  electrons  of  its 
atom  in  the  series.  There  are  a  very 
few  vacant  spaces  counting  each  space 
as  if  we  had  discovered  the  element  to 
fit  it.  Assuming  the  missing  elements 
to  exist  we  find  there  is  a  total  of 
ninety-two  elements.  It  will  be  evident 
that  there  is  a  relation  of  the  number 
eight  to  atomic  properties.  As  long 
ago  as  1864  Newlands  had  the  idea  of 
chemical  octaves  and  the  number  eight 
appears  in  the  modern  table  of  atoms 
very  definitely. 

The  valency  of  an  element  indicates 
the  number  of  vacant  electron  spaces 
in  its  atom.  This  is  a  general  way 
of  putting  it  and  from  the  popular 
standpoint  it  is  perhaps  as  good  as 
any.  We  have  seen  that  the  hydrogen 
atom  has  one  vacant  place  where  an 
electron  might  fit.  Hydrogen,  there- 
fore, has  only  a  valeney  of  one  or  is  a 
monad  element.  The  element  oxygen 
has  eight  electrons  in  its  atom.  We 
have  seen  that  a  ten  electron  atom  is 
perfectly  balanced  and  neutral;  if  «e 
subtract  eight  from  ten  we  have  two. 
so  that  oxygen  is  an  element  whose 
atom  is  two  electrons  out  of  balance 
and  is  therefore  a  dyad  or  of  twofold 
valeney.  We  may  go  right  through 
the  list  in  this  way  and  find  that  the 
vacant  electron  spaces  correspond  very 
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Industrial  Niagara 

How  a  Small  Part  of  the  Energy  of  the  River  Producing  This  Great 
Waterfall  Is  Made  To  Do  Useful  Work 

By  Raymond  Francis  Yates 


AS  we  view  the  titanic  waterfall  of 
/\  Niagara  we  are  inspired  by  its 
X  X.  terrible  thunder,  entranced  by 
its  omnipotence.  We  are  indeed  under 
a  spell — the  spell  of  some  inconceivable 
yet  ever-existing  spirit — the  "Spirit  of 
Niagara."  It  toys  with  the 
soul    strings   of  the 


Niagara  Falls,  one  of  Nature's  marvels,  is  being  harnessed  by 
man  and  some  of  its  titanic  power  diverted  to  useful  work 

most  mundane  observer, 
and  the  strongest  minded 
are  powerless  to  with- 
stand its  aesthetic  ap- 
peal. We  look  into  the 
awful  depths  below  and 
watch  the  crystal  waters, 
as  if  beckoned  by  some 
unseen  force,  glide  off 
the  apex  and  leap  into 
the  terrible  abyss.  In 
the  stream  below  the 
waters  again  become 
peaceful  and  move  with 
a  sluggish  current  on 
down  the  gorge  with 
growing  calmness  to 
again  be  churned  into 
turbulence  by  the  witch- 
ery of  the  rapids  below. 

Back  in  the  dim  past, 
the  illiterate  red  man 
gazed  at  this  mighty 
waterfall.  He  thought 
not  of  its  immeasurable 


power.  He  cared  not  for  its  grandeur, 
for  in  it  he  saw  a  spirit — he  felt  the 
"Spirit  of  Niagara."  To  satisfy  his 
superstition  the  fairest  maiden  in  the 
tribe,  in  a  flower-bedecked  canoe  was 
willingly  sacrificed  to  the  "Great 
Spirit."  The  red  man's  wigwam  has 
vanished.  Vanished  is  the  smoke  from 
his  campfire,  for  now,  in  ever-changing 
measures,  the  smoke 
of  a  hundred  indus- 
tries mingles  with  the 
mist  of  the  mighty 
waterfall.  Gone  are 
the  red  man's  path- 
ways where  now  wind 
great  highways  of 
traffic.  This  mighty 
waterfall  has  run  re- 
lentlessly for  count- 
less centuries.  But 
when  the  white  man 
came  he  invaded  the 
realm  of  the  "God  of 
Waters"  and  wrested 
the  secret  from  him; 
bade  the  waters  to  dash 
and  roar  to  a  purpose. 

Birth  of  the  Project 

It  was  in  the  year 
1852  that  the  first 
power  project  in  Nia- 
gara Falls  saw  its 
birth  in  the  starting 
of  the  Hydraulic  Ca- 
nal. The  canal  which 
now  plays  a  very  mo- 
mentous part  in  the 


Niagara  power  development  extends 
from  the  upper  river  to  the  banks  of 
the  lower  river,  which  gives  its  water 
the  same  drop  as  the  falls.  With  the 
digging  of  the  canal  the  Niagara  Falls 
Hydraulic  Power  Company  was  incor- 
porated. At  the  outbreak  of  the  Civil 
War,  operations  on  the  canal  and  power 
equipment  were  suspended,  and  f 
years  the  water  gushed  over  the 
unused.  In  1877,  new  life  was 
into  the  movement  and  four  years  1 
the  first  electrical  energy  ever  furnis 
by  the  waters  of  Niagara  was  g" 
ated.  From  that  period  the  canal 
been  enlarged  and  deepened 
times,  for  the  men  associated  with 
movement  \  realized  that  the  harnes" 
of  Niagara  was  no  longer  a  venture 
a  reality. 

The  two  generating  stations  of  the 
Hydraulic  Power  Company  stand  hud- 
dled in  the  shadow  of  the  towering  cliff 
within  the  roar  of  the  mighty  Niagara 
itself.  It  is  from  these  two  sturdy 
structures  of  stone  and  steel  that  near- 
ly 200,000  electrical  horsepower  is 
launched,  by  a  network  of  wire-,  to 
meet  the  needs  of  the  many  industries 
all  of  which  contribute  to  make  Niagara 
Falls  a  potent  factor  in  the  commercial 
world.  Many  patrons  of  the  Hydraulic 
Power  Company  are  situated  on  the 
bank  directly  above  the  generating  sta- 
tions, and,  being  so  close,  it  is  possible 
for  the  company  to  supply  the  different 
industries  with  power  that  is  fitted  to 
their  needs  without  the  use  of  an  ela- 
borate transmitting  system. 


View  in  one  of  the  power  houses,  showing  the  long  line  of  generators  driven  by  turbines  far  below  them 
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A  few  years  ago  the  Hydraulic  Power 
Tompany  installed  13,000  H.P.  units 
ind  it  was  then  thought  that  this  was 
:he  limit  of  engineering.    In  fact,  it 


water  passes  into  the  power  houses  lo- 
cated on  each  side  of  the  canal  and 
thence  on  to  the  penstocks.  The  pen- 
stocks, which  are  seven  feet  in  diameter. 


Power  Mouse 


Power  House 


Fore  Boys 


Intake  Canal 


Fore  Bays 


Hollow  Steel  Shaft 


Penstock 


Turbine 


Discharge  Pipe' 


Sectional  plan  view  showing  placing  of  generators  and  turbines  and  how  the 
penstocks  supply  water  from  the  intake  canal  to  the  water  wheels  below 


at  that  time.  The  penstocks  feed- 
ng  turbines  were  but  nine  feet  in  di- 
iter  and  a  solid  column  of  water  this 
diameter  was  passing  through  the  pen- 
ts  at  a  speed  of  three  miles  per 
aute. 

The  latest  units  to  be  installed  by 
his  company  have  a  capacity  of  37,500 
".P.;  nearly  three  times  as  large  as 
their  forerunners.   The  penstocks  feed- 
ing these  gigantic  turbines  are  fourteen 
et  in  diameter. 


extend  vertically  for  180  feet  below  the 
surface  into  a  long,  narrow  pit  over 
which  the  building  stands.  At  the  end 
of  each  penstock  is  adjusted  a  large 
turbine  with  a  long,  vertical,  steel  shaft 
which  is  connected  to  the  generators  in 
the  station  above.    After  the  water  has 


imparted  its  energy  at  a  pressure  of  55 
pounds  to  the  square  inch  to  the  tur- 
bine, it  is  discharged  into  a  large  tunnel 
which  carries  it  off  under  the  city  of 
Niagara  Falls  for  a  distance  of  7,000 
feet,  where  it  discharges  into  the  lower 
river  almost  directly  under  the  famous 
Steel  Arch  Bridge.  This  tunnel  is  18 
feet  in  diameter  and  the  largest  of  its 
kind  in  the  world. 

In  Power  House  No.  1  of  the  Nia- 
gara Falls  Power  Company,  which  was 
the  first  to  be  built,  are  ten  generators 
of  the  revolving  field  type,  each  with 
its  respective  turbine  and  connecting 
shaft.  These  machines  have  a  capacity 
of  5,000  horsepower  each  and  generate 
alternating  current  of  2,200  volts,  two- 
phase,  twenty-five  cycles  running  at  250 
revolutions  per  minute.  At  the  side  of 
each  generator  is  located  a  governor 
which  automatically  operates  the  large 
valves  on  the  turbines  below  and  there- 
by controlls  the  amount  of  water  flow- 
ing through  the  turbines.  This  keeps 
the  generators  running  at  a  very  uni- 
form speed,  which  is  imperative.  The 
total  weight  of  the  revolving  parts  of 
each  machine  is  about  240,000  pounds. 

This  would  naturally  make  the  prob- 
lem of  lubrication  a  difficult  one.  It 
is  accomplished  in  a  very  unique  man- 
ner. At  the  extreme  end  of  each  shaft 
is  fastened  a  large  metal  disc  which  is 
enclosed  in  a  compartment  of  the  tur- 
bine wheel  case.  Into  this  compart- 
ment water  is  forced  at  a  great  pressure 
upward  against  the  disc.  This  method 
avoids  hot  bearings  and  reduces  friction 
to  a  minimum.  A  few  feet  beneath  the 
generators  is  placed  another  large  bear- 
ing. This  is  a  thrust  bearing  and  con- 
sists mainly  of  two  discs,  one  stationary 
and  the  other  connected  to  the  shaft. 
Between  these  two  discs  oil  is  forced 


How  Power  is  Utilized 


feet 

Situated  on  the  upper  river  about  a 
mile  above  the  falls  are  two  power 
houses  owned  by  the  Niagara  Falls 
Power  Company,  and  which,  if  judged 
by  the  engineering  problems  that  were 
met  with  in  their  construction,  are  two 
of  the  greatest  man-made  wonders  of 
the  age — veritable  castles  of  volts  and 
amperes.  They  stand  out  rather  boldly 
with  the  slowly  moving  river  in  the 
background,  and  as  the  setting  sun 
casts  its  rays  on  the  crystal  waters,  our 
thoughts  are  for  an  instant  returned  to 
the  humble  red  man — to  think  these 
modern  creations  of  science  stand  on 
his  very  hunting  grounds. 

The  water  from  which  these  stations 
operate  is  drawn  from  the  river  by  a 
<hort  intake  canal.   From  the  canal  the 


Plan  of  power  plant  development  for  utilizing  some  of  the  potential  power  of  the 
Niagara  River  on  both  American  and  Canadian  sides  of  the  falls 
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under    a    very    heavy  pressure. 

Power  House  No.  2  of  the  Niagara 
Falls  Power  Company,  which  was  com- 
pleted in  1904,  is  very  similar  to  Power 
House  No.  1.  The  main  difference  is 
in  the  last  five  machines  which  are  of 
the  internal  field  construction.  The 
capacities  of  these  machines  are  the 
same  as  those  of  the  revolving  field 
type.  There  are  eleven  generators  in 
this  plant  which  makes  the  total  output 
55,000  horsepower.  This  com- 
bined with  the  50,000  horse- 
power of  Power  House  No.  1 
makes  an  output  of  105,000 
horsepower  for  the  Niagara 
Falls  Power  Company  on  the 
American  side  of  the  river. 

The  company  supplies  local 
service  directly  from  the  gener- 
ator   bus-bars    at  generator 
cycle  and  voltage.  The  electro- 
chemical processes  operating 
in  the  upper  river  district  and 
calling    for    direct  current, 
operate  their  own  rotary  con- 
verter stations.    The  factories 
in  the  immediate  neighborhood 
of  the  power  house  are  sup- 
plied by  a  system  of  under- 
ground cables.    For  long-dis- 
tance transmission  the  current 
is  taken  from  the  generator 
bus-bars  and  fed  to  air-blast, 
step-up  transformers. 
It  leaves  the  trans-  , 
formers    at  22,000 
volts  and  is  distrib- 
uted by  a  three-phase 
system   overhead  to 
Buffalo,  Tonawanda 
and  Lockport 

Companies  generat- 
ing power  on  the  Ca- 
nadian side  of  the 
river  are:  Canadian 
Niagara  Power  Com- 
pany, the  Electrical 
Development  Com- 
pany of  Ontario  and 
the  Ontario  Power 
Company. 

The  Ontario  Po*wer 
Company  employs  a 
novel  system  for  con- 
verting the  power  of 
Niagara.    This  is 
probably    one  of  the 
most  interesting  and 
carefully  planned 
hydro-electric  systems 
in  use  today.  About 
a  mile  above  the  Horse  Shoe  Falls,  at 
the  beginning  of  the  rapids,  is  a  large 
forebay  and  screen  house  through  which 
the  water  passes  into  three  large  pipes 
that  lead  to  the  power  house  located  in 
the  gorge  directly  across   from  the 
American  Falls.    These  pipes,  which 
measure  6,200  feet  in  length  and  18 
feet  in  diameter,  are  the  largest  used 
for   hydro-electric    purposes    in  the 
world.   At  the  top  of  the  cliff,  directly 


above  the  generating  station,  the  pipes 
are  each  divided  into  eight  smaller  pen- 
stocks. Six  of  these  are  9  feet  in  di- 
ameter and  two  are  30  inches  in  di- 
ameter. Just  before  the  larger  pen- 
stocks enter  the  twin  wheel  turbines 
which  they  drive,  they  are  divided  into 
two  separate  branches,  one  for  each 
wheel  of  the  turbine.  The  wheels  of 
the  turbine  revolve  on  a  horizontal 
shaft  which  is  directly  connected  to  a 


The  upper  view  shows  one  of  the  tail  race  outlets.   The  lower  illustration  is  that 
of  a  5,000  Hf.  generator  and  its  driving  turbine  control  apparatus 

10,000  horsepower  generating  unit  of 
the  revolving  field  type.  These  ma- 
chines run  at  187^  revolutions  per 
minute  and  produce  alternating  current 
of  25  cycles,  3-phase,  at  a  potential  of 
12,000  volts. 

Power  Obtained  Limited 

As  a  result  of  the  International 
treaty,  the  Burton  Act,  between  the 
United  States  and  Great  Britain  not 


more  than  350,000  horsepower  cad|«E- 
generated  on  the  American  side  of  the 
river.  In  other  words,  not  more  than 
20,000  cubic  feet  of  water  can  be  used 
per  second.  At  the  present  time  only 
15,600  cubic  feet  is  being  used.  The 
companies  on  the  Canadian  side  are, 
however,  granted  36,000  feet  per  sec- 
ond. Of  the  power  generated  from  this, 
160,000  horsepower  may  be  brought 
into  the  United  States. 

The  above  is  only  a  puny 
fraction  of  the  amount  of 
power  it  would  be  possible  to 
produce  from  the  waters  of 
Niagara.  The  flow  in  the 
river  is  approximately  222,000 
cubic  feet  per  second.  This 
great  amount  of  water  falling 
300  feet  in  five  miles,  as  it 
does,  would  theoretically  be 
equivalent  to  7,500,000  horse- 
power ! 

Niagara  was  America's 
greatest  industrial  ally  in  the 
world  war.  It  was  an  absolute 
necessity  to  the  development 
and  maintenance  of  our  war 
machine.    It  was  responsible 
for  the  whirr  of  a  myriad  of 
wheels  and  nearly  every  in- 
dustrial establishment  in  the 
country  was  dependent  upon  it 
to  a  greater  or  less  extent. 
Every  great  battleship 
in  our  navy  that  cut 
its  way  through  the 
blue  waters   of  the 
sea,  every  shell  that 
whistled  through  the 
air  from  her  guns, 
every    torpedo  that 
rushed  to  its  mark, 
every  submarine  that 
glided  unseen  beneath 
the  surface,  and  every 
airplane  that  soared 
aloft  carried  with  it 
one  or  more  products 
made    possible  by 
Niagara. 

Niagara  as  One  of  the 
Allies 

Without  steel, 
modern  warfare  as  we 
understand  it,  would 
be  impossible,  as  we 
could  have  no  battle- 
ships, artillery,  shells, 
submarines,  railroads, 
automobiles  or  war- 
planes.    Steel  is  no  longer  a  simple 
mixture,of  iron  and  carbon.  The  great 
armor-piercing  shells  of  today  would 
pass  through  such  steel  with  ease. 
Modern  steel  is  extremely  hard,  resist- 
ant and  tough.   This  is  made  possible 
by  the  addition  of  certain  alloys  that 
alter  the  physical  properties  of  steel, 
making  it  more  tenacious.  Niagara  and 
its    abundant    hydro-electric  power, 
through  the  medium  of  the  wonderful 
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eledtmtfuHJioe,  is  providing  ferro- 
alloys far  85  percent  of  the  28,000,000 
tons  of  basic  open-hearth  steel  produced 
annually  in^.  the  United  States.  Ferro- 
silicon  is  very  necessary  in  the  pro- 
duction of  certain  grades  of  steel  and 
Niagara  at  present  supplies  the  entire 
demand  of  America.  Every  battleship 
in  our  navy  has  many  tons  of  ferro- 
chromium  in  its  armor,  as  this  is' the 
essential  hardening  element  in  the 
manufacture  of  armor-plate  as  well  as 
;irmor-piercing  projectiles. 

A  prominent  English  scientist  cal- 
culated that  a  modem 

with    a    velocity  of 

1 ,700  feet  per  second, 
has  twice  the  striking 

force  of  an  express 

train  traveling  45 

miles  per  hour,  yet 

the    shell    has  but 

1/8000  the  bulk  of 

the  train.  Such  shells 

pass  through  the  12- 
inch  armor-plate  of  a 

battleship  with  ease. 

This  is  made  possible 

by  the  extreme  hard- 
ness of  the  steel  in  the 

nose    of    the  shell. 

When  the  metallurgist 

was  called  upon  to 

produce    steel  with 

such  wonderful  hard- 

ness,  he  accomplished 

it  only  by  the  use 

of  ferro-chromium. 

America's  entire  sup- 
ply of  this  invaluable 

product  is  produced 

within  the  fiery  ra- 
diance of  Niagara's 

electric  furnaces. 

Production  of  Ferro- 
Silicon 

'  A  few  years  ago, 
metallic  silicon  was  a 
rare  element  Today 
it  is  a  common  com- 
mercial article  of  in- 
estimable value  to  the 
steel  industry.  Tons 
and  tons  of  this  ma- 
terial  are  produced 
annually  in  the  fur- 
naces at  Niagara. 
Ferro-silicon,  which 
is   produced  by  the 
chemical    union  of 
iron  and  silicon  within  the  high  heat 
of  the  electric  fumace,  is  practically  in- 
dispensable in  the  production  of  high- 
grade  castings  by  eliminating  blow 
holes.    It  is  said  that  the  greatly  in- 
creased use  of  steel  as  building  material 
during  the  past  twenty  years  is  chiefly 
due  to  ferro-silicon,  which  insures  com- 
plete deoxidation  of  the  steel.  This 
important  alloy  also  enters  into  the  pro- 
duction of  sound  iron  castings.  Silicon 
is  also  used  in  the  manufacture  of  a 


special  steel  known  as  silicon-steel,  and 
this  product  is  invaluable  to  the  elec- 
trical industry.  Silicon-steel  is  used  in 
all  alternating-current  apparatus  and 
it  has  figured  greatly  in  the  develop- 
ment and  perfection  of  6uch  apparatus 
during  the  past  fifteen  years.  It  has 
entirely  replaced  transformer  iron  in 
the  manufacture  of  electrical  trans- 
formers. Silicon-steel  saves  many  mil- 
lions of  dollars  annually  in  the  United 
States  through  the  conservation  of  our 
electrical  energy,  especially  in  alter- 


One  of  the  gigantic  turbines  that  is  placed  down  in  the  wheel  pits  is  shown  above 
the  row  of  generators  that  are  driven  by  duplicates  of  this  power  producing  unit 

nating   current   transformer  stations. 

It  can  be  said  with  absolute  con- 
fidence that  Niagara  is  the  backbone 
of  the  steel  industry  of  the  United 
States.  A  cessation  of  the  production 
of  ferro-silicon  alone  would  result  in 
nothing  less  than  a  calamity  to  the  steel 
industry  of  America.  The  War  De- 
partment's specifications  for  shell  steel 
in  munition  contracts  called  for  0.20  to 
0.30  percent  silicon,  with  a  correspond- 
ing percentage  of  ferro-chromium.  If 


Niagara'  could  not  supply  these  vital 
products,  we  would  be  at  the  mercy  of 
the  world,  for  without  them  we  would 
have  no  hard  steel,  and  without  hard 
steel  we  would  have  no  navy  or  coast 
defense.  Carbon  steel  is  no  longer 
used  in  metal  cutting,  as  it  is  not  hard 
enough  and  cannot  cut  if  it  becomes 
heated.  The  ferro-alloy  steels  have 
entirely  replaced  carbon-steel  cutting 
tools,  not  only  because  of  their  su- 
perior hardness  and  cutting  power,  but 
because  they  can  stand  up  under  red 
heat,  which  is  essential  for  fast  work 
in  steel  cutting. 

In  passing  through 
the  large  Government 
munition  plants  we 
can  see  16-inch  guns 
being  turned  to  diam- 
eter in  the  great  lathes 
while  the  ferro-alloy 
cutting  tool  is  peeling 
off  curls  of  steel  that 
are  red  hot  as  they 
fall.  In  fact,  the 
point  of  the  tool  itself 
is  at  red  heat,  but  it 
continues  to  cut  just 
as  efficiently  as  if  it 
were  cool.  Ferro- 
alloy cutting  tools 
have  tripled  the  out- 
put of  every  machine 
shop  in  the  country! 

Abrasives  an  Import- 
ant Product 

Of  all  the  valuable 
products  of  Niagara's 
electric  frunaces,  the 
artificial  abrasives, 
aloxite,  carborundum, 
alundum  and  crystal- 
Ion  probably  enter 
into  our  daily  life 
most    intimately,  as 
they  form  an  indis- 
pensable part  in  ever)' 
manufacturing  estab- 
lishment in  the  land 
— in   the    world  in 
fact.    These  modern 
artificial  abrasives, 
with    their  unprece- 
dented hardness  and 
wonderful  cutting 
power,  are  largely  re- 
sponsible for  the  pres- 
ent-day automobile  in 
its    great  perfection 
and  moderate  cost.    Modern  machines 
and  instruments  are  intricate  and  del- 
icate, and  the  lathe,  with  its  steel  cut- 
ting tool,  can  no  longer  be  relied  upon 
to  work  with  sufficient  accuracy.  The 
grinding  wheel  has  superseded  the  steel 
cutting  tool  and  is  capable  of  great  acr 
curacy — an  accuracy  figured  in  the 
five-thousandths  of  an  inch.    In  the 
tannery  we  find  it  buffing  leather;  in 
the  stone-working  industry  we  find  it 
(Continued  on  page  470) 
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Spark  Test  For  Steel 


IT  is  rather  difficult  to  determine  the 
exact  nature  of  a  bar  of  steel  unless 
microscopic  or  chemical  tests  are 
made  to  give  some  index  to  its  chem- 
ical composition  and  the  nature  of  the 
alloying  elements  used.  John  F.  Kel- 
ler, in  a  paper  read  before  the  Indiana 
Section  of  the  S.  A.  E.,  describes  some 
interesting  tests  by  which  some  approxi- 
mation of  the  nature  of  the  steel  may 
be  determined. 

If  a  piece  of  steel  is  touched  with 
some  pressure  to  an  emery  wheel  re- 
volving at  high  speed  it  will  throw  off 
a  great  number  of  sparks,  characteristic 
of  the  combustible  elements  in  the 
metal.  If  we  could  distinguish  the  dif- 
ferent sparks  by  their  quantity  or  char- 
acteristics as  caused  by  the  different 
elements  in  the  metal,  we  might  be 
able  to  identify  with  a  reasonable  de- 
gree of  accuracy  iron  or  steel  that 
throws  a  characteristic  spark. 

Much  time  and  money  has  been  spent 
in  attempting  to  photograph  the  sparks 
from  different  metals,  but  we  have  been 
unable  to  get  anything  worth  while; 
therefore,  we  have  resorted  to  the  pen 
(Figs.  A  to  H,  inclusive)  in  order  to 
furnish  an  illustration  of  the  sparks 
from  different  steels.  While  it  is  not 
absolutely  correct,  nevertheless,  it  will 
fumish  some  idea  of  what  to  look  for. 


In  making  spark  tests  the  following 
conditions  are  essential:  (1)  Clean- 
cutting  emery  wheel  running  at  a  speed 
of  about  7,000  feet  per  minute;  (2) 
enough  pressure  on  the  wheel  to  throw 
a  few  sparks  only. 

Suppose  a  piece  of  wrought  iron  (a) 
almost  free  from  carbon  is  held  against 
an  emery  wheel  revolving  at  high  speed ; 
the  small  heated  particles  thrown  from 
the  wheel  will  follow  a  straight  line, 
which  becomes  broader  and  more  lu- 
minous some  distance  from  its  source  of 
heat.  If  the  particles  are  not  all  con- 
sumed, they  fall  to  the  floor,  just  as 
do  those  from  the  meteorite  or  shooting 
star.  The  broadening  of  the  streak 
of  light  is  probably  due  to  the  action 
of  the  oxygen  of  the  air,  requiring  some 
time  to  act.  All  commercial  iron  con- 
tains a  small  percentage  of  carbon; 
this  will  be  indicated  by  a  branching 
or  forking  of  the  luminous  streak. 

In  the  manufacture  of  steel,  carbon 
is  added  to  iron;  therefore,  if  we  touch 
a  piece  of  mild  steel  (b)  that  contains 
a  small  percentage  of  carbon,  the  effect 
is  at  once  noted  by  a  division  or  fork- 
ing of  the  luminous  streak.  This  is 
probably  due  to  the  presence  of  carbon, 
which  is  acted  upon  by  the  maximum 
heat  of  the  iron  spark;  this  burns  ex- 


plosively, causing  several  breaks  in  the 
original  heavy  line. 

With  increase  of  carbon  from  0.50 
to  0.8S  per  cent,  the  iron  spark  lines 
(c)  diminish,  becoming  less  conspicu- 
ous in  proportion  to  the  increase  of 
carbon  content;  the  forking  of  the  lu- 
minous streak  occurs  much  more  fre- 
quently, being  subdivided  by  re- 
explosions  from  the  smaller  particles. 
The  lower  the  percentage  of  carbon, 
the  less  will  be  the  forking  of  the  heavy 
lines  of  light  and  the  farther  the  sparti 
will  be  thrown  from  their  source  of 
heat. 

In  the  higher  grades  of  carbon  tool 
steel  (d)  the  iron  lines  are  practically 
eliminated  with  increase  of  the  explo- 
sions and  subdivisions,  causing  a  beau- 
tiful display  of  figures.  This  is  prob- 
ably due  to  the  iron  and  carbon  be- 
coming united  in  such  a  manner  that 
they  are  easily  attacked  by  the  oxygen 
of  the  air.  Hence  the  danger  of  burn- 
ing carbon  tool  steel  on  the  emery 
wheel  and  in  the  fire.  It  would  be  well 
to  state  here  that  the  higher  the  per- 
centage of  carbon,  the  more  profuse 
are  the  explosions,  and  the  shorter  is 
the  distance  from  the  sparks  to  the 
source  of  heat. 

The  spark  shown  at  (e)  is  thrown 
from  high-speed  steel.    Practically  all 


Diagrams  showing  various  :vpes  of  sparks  produced  by  different  grades  of  steel  when  brought  m  contact  with  high  speed  emery  tehtel 
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high-speed  steel  contains,  in  addition 
to  carbon,  other  alloying  elements, 
chiefly  tungsten  and  chromium.  This 
steel  contains  about  65  per  cent  carbon, 
but  the  particles  show  no  trace  of  a 
carbon  spark  whatever.  It  is  probable 
that  the  alloying  are  so  thoroughly 
combin&d  with  the  carbon  that  they  pre- 
vent its  ^explosion  or  burning.  The 
metal  being  much  more  refractive  than 
carbon  steel,  will  endure  high  tempera- 
ture without  scaling  or  burning,  and 
the  temper  is  not  drawn  so  easily  as 
in  carbon  steel.  Considerable  pressure 
on  the  emery  wheel  is  required  to  ignite 
a  spark.  Its  color  is  a  dark  yellow 
owing  to  the  chromium  and  tungsten. 
The  spark  follows  a  straight  line  sim- 
ilar to  iron,  except  that  the  broad  streak 
of  light  is  more  abrupt*  with  an  occa- 
sional branching  spark  that  is  probably 
due  to  manganese. 

At  (f)  is  represented  a  manganese 
spark.  This  differs  widely  from  the 
carbon  spark  in  that  it  seems  to  explode 
at  right  angles  to  the  direction  in  which 
it  is  moving.  Each  spark  is  divided 
and  sub-divided  into  a  number  of  re- 
explosions  which  are  very  distinct.  An 
illustration  of  this  spark  can  be  found 
in  cast  iron  high  in  manganese;  the 
spark  from  manganese  steel  is  not  so 
distinct,  yet  to  the  trained  eye  it  is 
easily  recognized  by  its  branching  ap- 
pearance, as  indicated  at  (e)  and  (h). 
This  is  probably  due  to  the  manganese 
and  other  elements  becoming  so  united 
or  combined  as  to  prevent  the  free  ex- 
plosion of  the  manganese. 

The  spark  thrown  from  the  oil  grade 
of  "Mushett"  steel  (not  the  modem 
high  speed)  is  shown  at  (g).  This 
steel  usually  contains  about  16  to  17 
per  cent  tungsten,  about  2  per  cent 
carbon  and  2  per  cent  manganese.  A 
remarkable  fact  is  that  it  shows  no 
trace  of  a  carbon  spark  and  only  an 
occasional  manganese  spark.  This 
steel  is  easy  to  detect  owing  to  the  fact 
that  it  requires  considerable  pressure 
on  the  wheel.  The  particles  follow  a 
broken  line,  and  the  color  is  a  very 
dark  red  with  an  occasional  manganese 
spark.  The  old  "Mushett"  steel  is  not 
in  general  use  since  the  introduction 
of  the  modem  high-speed  steels,  but 
we  found  a  great  quantity  of  it  among 
old  tools  not  in  service,  especially  in 
old-established  factories.  The  steel 
companies  are  glad  to  have  such  ma- 
terial at  this  time,  owing  to  its  high 
percentage  of  tungsten. 

At  (h)  is  represented  the  spark 
thrown  from  a  special  steel  manufac- 
tured especially  for  magnets  and, 
therefore,  known  as  magnet  steel.  This 
is  similar  to  the  spark  from  high-speed 
steel,  except  that  it  is  of  a  lighter  color 
with  a  more  profuse  quantity  of  abrupt 
luminous  explosions  and  an  occasional 
branching  manganese  spark.  The  ex- 
plosions, however,  occur  at  a  shorter 
distance  from  the  source  of  heat  than 


do  those  of  high-speed  steel.  We  find 
by  this  test  that  many  of  the  perma- 
nent magnets  in  service  today  are. made 
from  carbon  steel  rather  than  from  the 
more  expensive  magnet  stock. 


NEW  ENGLISH  SIDE  CURTAINS 

IN  really  bad  weather,  the  ordinary 
Cape  cart  hood  offers  little  protec- 
tion unless  side  curtains  are  fitted.  The 
usual  drawbacks  to  side  curtains  are 
the  difficulty  of  fitting  them  and  the 
problem  of  storing  them  when  not  in 
use.  To  overcome  these  difficulties,  Mr. 
F.  H.  Hall,  of  Claverdon,  Warwick, 
England,  'has  designed  and  patented 
side  curtains  which  are  permanently  at- 
tached to  the  hood  when  not  in  use. 
The  top  edges  of  the  curtains  are  pref- 
erably sewn  to  the  sides  of  the  hood, 
and  the  bottom  edges  fasten  to  the 
body  in  the  ordinary  way  when  the 


SCREWING  DOWN  GREASE 
CUPS 

'TPHERE  is  a  right  and  wrong  way 
JL  of  doing  even  such  a  simple  thing 
as  screwing  down  a  grease  cup.  A  very 
common  mistake  is  made  in  filling 
grease  cups  by  not  squeezing  the  grease 
down  in  the  top  of  the  cup.  When  the 
cup  is  not  properly  filled,  the  first  few 
turns  do  not  force  the  grease  into  the 
bearings  but  simply  compress  it  in  the 
grease  cup.  Figure  1  shows  grease  cup 
not  properly  filled.  The  first  few  turns 


New  English  side  curtains 

curtains  are  in  use.  When  the  side 
curtains  are  not  required,  the  fasteners 
on  the  body  are  released  and  the  cur- 
tains swung  up  to  the  roof  of  the  hood 
and  buttoned  there.  The  curtains  may 
be  swung  up  on  to  the  outside  of  the 
hood,  but  are  preferably  kept  on  the 
inside.  When  the  hood  is  put  down, 
the  curtains  fold  up  with  the  hood,  and, 
being  of  thin  material,  do  not  make  the 
hood  bulky,  the  same  hood  envelope  be- 
ing employed.  By  splitting  the  cur- 
tain into  four  sections,  a  separate  sec- 
tion is  left  over  each  door,  and  thus 
does  not  interfere  with  the  ease  of  exit 
or  entrance.  In  this  country,  curtains 
that  are  part  of  the  top  are  common, 
these  sliding  along  wires  strung  from 
one  top  bow  to  the  other  and  are  carried 
at  the  back  of  the  top  in  special  pock- 
ets when  not  in  use.  The  English  idea 
is  not  as  sightly  because  the  curtains 
are  visible  in  the  top  when  not  in  use 
but  it  has  the  advantage  of  permitting 
almost  instant  use  of  the  curtains  in 
case  a  sudden  shower  comes  up. 


Fig.  t 


REVOLVING  SHAFT 


Fig.  3 


Screwing  down  grease  cups. 

will  not  send  the  grease  into  the  bear- 
ing— but  will  compress  it  into  the  cup. 
No  part  of  the  bearing  is  lubricated. 
Because  of  this  fact  the  man  may  think 
he  has  done  his  part  and  greased  the 
bearings  when  in  reality  he  has  not. 
Figure  2  shows  another  thing  that  hap- 
pens when  the  grease  cup  is  carelessly 
used.  The  bearing  is  only  partially  sup- 
plied with  grease.  The  illustration  at 
Figure  3  shows  the  right  way  to  handle 
the  grease  cup.  Screw  the  top  down  un- 
til the  bearing  is  well  filled  or  until  it 
can  be  plainly  seen  that  the  grease  has 
reached  both  ends  of  the  bearing. 


The  United  States  Bureau  of  Standards 
has  been  investigating  the  mixing  of  con- 
crete. Cement  and  water  were  mixed  for  a 
long  period,  15  to  30  minutes,  and  to  this 
mixture  were  added  the  sand  and  stone  con- 
stituents of  the  concrete.  The  usual  way  is 
to  mix  all  the  constituents  together  for  a 
few  minutes  and  then  to  put  the  mixture 
in  place.  It  was  found  that  there  was  no 
advantage  by  this  preliminary  mixing  of 
cement  and  water. 
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^  Simplified  Exposition  for  the  Man  Who  Runs  His  Own  Car  ^.-  M 
Describing  What  Various  Noises  in  an  Automobile 
Are  Due  To  and  How  To  Eliminate  Them 


By  Victor  W.  Page,  M.  S.  A.  E. 


PART  2 
Wear  in  Front  Axle  Parts 


The  points  to  inspect  in  the  front 
axle  after  that  member  has  been  jacked 
up  so  that  the  weight  of  the  car  is  off 
of  the  wheels, '  are :  first,  make  sure 
that  the  wheels  are  properly  adjusted. 
If  the  front  wheel  bearings  are  insuffi- 
ciently tight,  the  wheel  will  move  back 
and  forth  on  the  steering  spindle  and 
this  will  not  only  cause  noise  because 
of  loose  bearings,  but  will  also  result 
in  the  entire  front  end  of  the  car  vi- 
brating and  any  looseness  in  various 
link  joints  will  result  in  rattling.  The 
amount  Of  play  between  the  steering 
knuckle  and  the  steering  knuckle  bolt 
should  also  be  noted  and  if  this  is 
more  than  a  few  thousandths  of  an 
inch,  the  movement  will  produce 
rattling. 

There  are  a  number  of  joints  in  the 
tie-rod  and  drag  link  that  will  cause 
rattling  as  soon  as  they  are  worn.  The 
tie-rod,  which  is  the  member  that  is 
parallel  with  the  front  axle  and  that 
joins  the  steering  arms  of  the  steering 
knuckles  together,  has  two  joints,  one 
on  each  steering  arm.  The  drag  link, 
which  is  the  part  that  usually  runs 
parallel  with  the  frame  member  and 
which  joins  the  steering  arm  at  the  low- 
er end  of  the  steering  gear  with  the  arm 
on  the  -steering  knuckle,  also  has  two 
joints,  and  as  these  four  joints  are  ex- 
posed to  dirt  and  dust  in  most  cars,  as 
well  as  being  subjected  to  considerable 
strain,  it  is  not  unusual  to  find  that 
most  of  the  rattling  at  the  front  end  is 
due  to  wear  on  these  points.  On  most 
cars  the  drag  link  members  have  ball 
ends  so  that  a  certain  amount  of  take- 
up  is  possible  for  wear.  This  is  not 
true  of  the  tie-rods  of  most  cars,  which 
have  points  somewhat  limited  in  bear- 
ing surface  and  which  can  only  be  ad- 
justed by  the  substitution  of  new  bush- 
ings and  new  bolts. 

One  of  the  most  prolific  sources  of 
noise  is  a  dry  spring.  The  leaves  of 
which  these  are  composed  should  move 
relative  to  one  another  all  the  time  that 
the  car  is  in  use,  so  that  if  there  is 
considerable  rust  or  lack  of  oil  between 
the  springs,  noise  due  to  the  rubbing 
of  dry  metals  will  be  evidenced.  Prop- 
erly lubricated  springs  not  only  make 
for  noiseless  operation,  but  also  con- 
tribute materially  to  the  easy  riding 
qualities  of  a  car. 


How  to  Lubricate  Springs 

The  best  method  of  lubricating  a 
spring  is  to  remove  it  from  the  car  and 
to  take  it  apart.  This  enables  one  to 
clean  off  the  rust  deposits  with  emery 
cloth  or  sandpaper  and  also  makes  it 
possible  to  insure  that  grease  can  be 
put  on  the  working  surfaces  of  the 
leaves  before  they  are  reassembled. 
There  is  a  trick  in  connection  with 
taking  a  spring  apart  that  the  aver- 
age car  owner  might  not  know.  This 
is  to  hold  the  spring  parts  together 
with  a  heavy  C  clamp  while  the  bolt 
or  rivet  that  passes  through  all  of  the 
leaves  to  hold  them  together  is  removed. 


oil  can.  Some  repair  men  use  a  mix- 
ture of  paraffine  wax  and  graphite  for 
spring  lubrication  but  this  can  only  he 
applied  properly  when  the  springs  are . 
taken  apart  and  the  leaf  surfaces  well 
cleaned  of  all  rust. 

Spring  Shackles  and  Bolts 
The  spring  shackles  and  spring 
shackle  bolts  are  also  common  of- 
fenders against  quiet  operation.  Any 
lost  motion  in  the  spring  shackle  will 
result  in  rattling.  The  lubrication  of 
these  shackle  bolts  and  spring  eyes  is 
apt  to  be  neglected  because  of  the  in- 
accessible position  of  the  grease  cups. 
In  any  event,  they  are  not  screwed 


J*    hr*»  Br.U  UjMtinf  N* 
11-   Fwf  i/  ink*  OmwUm  Cmm 


T ypical  brake  operating  linkage  with  actuating  rods  outside  of  frame.    This  is  used 
on  some  Overland  models 


This  C  clamp  is  also  used  on  reassem- 
bling to  bring  all  parts  of  the  spring 
back  together  before  the  bolt  or  rivet 
is  reinserted.  A  graphite  grease  is 
much  better  than  oil  for  use  between 
spring  leaves  as  it  will  fill  minute 
spaces  in  the  surface  of  the  metal. 
JSven  if  the  oil  finally  works  out,  the 
graphite  remaining  between  the  leaves 
is  an  excellent  lubricator. 

A  quick  method  of  lubricating 
springs  is  to  pry  the  leaves  apart  with 
a  screw  driver  or  a  special  tool  made 
for  that  purpose  and  insert  oil  or 
graphite  in  the  space  provided  in  this 
way.  This  does  not  insure  as  thorough 
distribution  of  lubrication  as  the  method 
previously  described  and  does  not  re- 
move the  rust.  It  is  sometimes  pos- 
sible to  clean  out  the  space  between  the 
spring  leaves  by  spreading  the  leaves 
apart  and  allowing  kerosene  to  pene- 
trate the  space.  This  kerosene  can  be 
applied  with  a  squirt  gun  or  a  hand 


down  with  the  regularity  that  is  re- 
quired to  prevent  abnormal  deprecia- 
tion. 

The  majority  of  car  owners  do  not 
take  the  trouble  to  lubricate  the  cat. 
properly  until  it  begins  to  be  noisy,  at/ 
which  time  it  is  really  too  late  as  the 
damage  has  been  done.  The  only 
remedy  for  worn  spring  shackles  and 
shackle  bolts  is  replacement  with  new 
ones.  Whenever  depreciation  in  the 
front  or  rear  axle  is  found,  the  point 
should  be  made  clear  that  looseness  will 
not  develop  unless  the  various  parts 
are  relieved  of  their  share  of  the  car 
weight.  If  this  is  done,  parts  that  ap- 
pear to  be  tight  when  examined  with 
the  weight  of  the  car  holding  them 
together  will  be  found  to  be  quite  loose 
as  soon  as  the  car  weight  is  lifted  off. 
It  is  only  when  operating  on  smooth 
roads  that  these  parts  are  uniformly 
loaded  as  when  running  on  rough 
roads,  the  car  frame  and  load  is  con- 
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stantly  shifted  by  being  thrown  up- 
ward every  time  the  wheels  pass  over 
an  obstruction  or  go  down  into  a  hole 
and  it  is  under  these  conditions  that 
the  noise  is  more  apparent. 

Brake  Linkage 

The  linkage  and  rod  connections 
operating  the,  brakes  have  a  multitude 
of  minor  joints  that  must  receive  oil 
regularly  and  as  these  are  under  the 
body  for  the  most  part,  in  the  majority 
of  cases  they  receive  no  oil.  This  con- 
dition has  been  met  by  designers  of  up- 
to-date  cars  by  using  oilless  bushings 
at  each  rod  end.  Where  ordinary 
bearings  are  used,  neglect  of  all  these 
bearing  points  will-  result  in  lost  mo- 
tion. All  the  while  that  the  car  is  in 
operation,  these  rods  rattle  up  and 
down  and  while  each  one  may  only 
make  a  little  noise,  they  contribute  to 
a  considerable  rattle  in  the  aggregate. 
This  lost  motion  may  be  minimized  by 
using  coil  or  scissors  springs  to  keep 
the  rod  end  parts  together. 

Another  point  about  the  car  that  is 
seldom  suspected  when  tracing  noise  is 
the  muffler.  This  should  not  only  be 
tight  at  the  brackets  which  hold  it  to 
the  car  frame  but  it  should  be  removed 
and  cleaned  out  occasionally  as  well 
as  tested  to  make  sure  that  none  of  the 
partitions  or  baffle  plates  in  the  interior 
have  been  loosened  or  detached  from 
the  muffler  shell  by  a  back  fire  or  charge 
exploding  in  the  interior.  The  exhaust 
connections  at  both  the  muffler  end  and 
at  the  end  of  the  exhaust  manifold  of 
the  engine  should  be  looked  after,  as 
a  broken  gasket  or  packing  at  either 
of  these  points  will  cause  the  exhaust 
gas  to  escape  and  as  it  is  under  con- 
siderable pressure  it  will  cause  a  sharp, 
hissing  noise. 

Cars  that  are  provided  with  radius 
rods  are  apt  to  be  noisy  because  these 
rods  are  lubricated  at  the  points  where 
they  are  attached  to  the  frame  and 
axle  and  these  bearings,  being  difficult 
to  reach,  are  apt  to  be  neglected.  If 
the  car  is  a  Hotchkiss  drive  form, 
which  is  the  name  given  to  that  trans- 
mission system  where  radius  rods  are 
eliminated  and  where  all  braking  and 
driving  stresses  are  taken  through  the 
rear  springs,  it  would  be  found  that 
the  bolts  and  shackles  of  the  spring 
members  will  wear  out  much  quicker 
than  in  those  types  of  cars  where  no 
torque  or  radius  rods  are  used  to  take 
some  of  the  stresses. 

Control  System  Parts 
There  are  various  points  in  the  con- 
trol system  that  may  cause  noisy  op- 
eration. A  steering  column  sometimes 
becomes  loose  in  the  bracket  by  which 
it  is  guided  at  the  cowl  or  dash-board 
and  will  cause  a  rattling  noise.  If  the 
steering  post  interior  is  not  oiled  reg- 
ularly, there  will  be  a  squeaking  noise 
every  time  the  wheel  is  turned.  The 
clutch  and  brake  pedals  may  be  so 


loose  on  their  bearings  that  they  will 
rattle  and  may  also  be  loose  enough 
so  that  they  even  hit  the  floor  boards 
at  the  lower  end  of  the  slot  in  which 
they  are  operated  when  they  are  not  in 
use,  thus  causing  considerable  rattling 
noise.  The  emergency  brake  lever  and 
gear  shift  lever  sometimes  are  loose 
enough  so  that  they  hit  against  the 
floor  boards  and  it  is  not  unusual  to 
find  an  emergency  brake  handle  latch 
rod  loose  enough  so  that  it  makes  an 
annoying  little  rattle. 

Auxiliary  Body  Parts 
A  poorly  fitted  engine  bonnet  or 


If  the  hood  rubs  on  either  the  radiator 
or  cowl  of  the  body,  a  squeak  will  re- 
sult, whereas,  if  the  hood  can  move  up 
and  down,  a  rattling  noise  will  be  the 
result.  The  squeaks  due  to  this  cause 
may  be  prevented  by  putting  rubbing 
strips  of  raw  hide  or  webbing  on  the 
lower  ledges  of  both  radiator  and  cowl. 
Most  cars  are  provided  with  material 
of  this  nature  which  is  in  the  form  of 
a  lacing  which  is  threaded  back  and 
forth  through  holes  punched  in  the 
hood  supporting  ledges.  If  for  any 
reason,  this  lacing  should  break,  it  is 
a  simple  matter  to  insert  a  new  piece. 
The  windshield  glass  is  sometimes 


OU  is  one  of  the  best  preventatives  oj  noise.   The  illustrations  above  depict  the  points 
needing  lubrication  on  the  Dodge  Bros.  car.   No.  2  is  cylinder  oil.  No.  4 — Transmis- 
sion compound.    No.  5 — Light  cup  grease.    No.  6 — Heavy  cup  grease.    No.  9 — 
Differential  or  gearcase  compound 


hood  will  cause  both  a  squeaking  and 
rattling  noise,  if  the  hood  side  re- 
tention clamps  do  not  hold  the  hood 
firmly  in  place,  which  sometimes  hap- 
pens when  the  small  springs  lose  their 
tension  or  break.  Even  when  the 
clamps  are  in  place,  a  certain  degree  of 
motion  is  possible  for  the  hood  sides. 


loose  enough  in  its  frame  so  that  it  will 
move  constantly,  though  very  slightly, 
all  the  time  that  the  car  is  in  motion. 
If  the  movement  is  slight,  a  squeak"  re- 
sults, whereas,  if  more  movement  takes 
place,  the  glass  hitting  the  metal  sides 
will  cause  a  high-pitched  rattle.  This 
can  be  prevented  by  re-packing  the 
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windshield  frame  so  that  the  glass  will 
be  a  tight  fit  therein. 

Loose  registration  number  plates  are 
also  a  common  cause  of  trouble.  In 
many  cars,  the  plates  are  fitted  directly, 
to  the  carrying  brackets  and  as  they 
are  of  thin  metal,  and  are  usually  sup- 
ported only  at  one  end  or  the  top,  it 
will  be  apparent  that  considerable  noise 
will  be  caused  by  the  other  end  strik- 
ing the  metal  parts  attached  to  them. 
A  simple  way  to  prevent  this  trouble 
is  to  make  sure  that  the  plate  is  held 
between  leather  or  rubber  washers  and 
to  pack  the  metal  part  of  the  supporting 
bracket  where  the  plate  hits  with  or- 
dinary friction  tape,  using  enough  to 
make  sure  that  the  noise  will  be  dead- 
ened. If  the  car  is  provided  with  shock 
absorbers,  it  is  well  to  note  that  any 
loosening  in  the  parts  themselves  or 
in  the  brackets  by  which  these  are  at- 
tached to  the  frame,  will  be  instantly 
audible. 


wheel  with  water  so  as  to  swell  the 
wood  and  then  tightening  the  nuts  that 
hold  the  flanges  together.  Poorly  ad- 
justed and  worn  brake  bands,  especially 
those  used  on  external  brakes  cannot 
fail  to  produce  a  rattling  noise  by  strik- 
ing the  brake  drums  and  care  should 
be  taken  that  the  brakes  are  always 
properly  adjusted. 

If  the  brakes  squeak  when  applied, 
it  is  because  the  brake  lining  has  be- 
come impregnated  with  particles  of 
sand  and  grit  and  these  get  into  the 
brake  lining  and  of  course  cause  a 
loud  squeak  as  they  bear  on  the  metal 
drum.  The  only  real  remedy  is  to  re- 
move the  brake  bands  and  clean  off 
the  lining  so  that  all  of  this  noise  mak- 
ing material  will  be  removed.  A  tem- 
porary expedient  is  to  put  a  few  drops 
of  oil  on  the  brake  drum,  but  this  should 
not  be  done  carelessly  because  if  too 
much  oil  is  applied  the  brakes  will 
slip. 


BRAKE  SHAFT 


SERVICE  BRAKE  UMl 


■  SCTVICt  BRAKE  SHAFT 

.  tmnaewcY  brake  shaft 


EMERGENCY 
*--«£  LEVER 


Buich  brake  operating  linkage  using  turnbuckle  adjustment  and  brake  rods  inside  of 

the  frame 


Wheels  and  Wheel  Lugs 
One  of  the  most  annoying  squeaks 
and  one  that  is  the  hardest  to  locate  by 
the  motorist  is  due  to  poorly-fitting, 
rim  retention  lugs.  There  are  twenty- 
four  of  these  on  the  average  automobile, 
six  being  used  on  each  wheel  and 
looseness  of  any  one  will  cause  a  con- 
stantly, re-occurring  squeaking  noise 
every  time  the  wheel  turns.  It  is  some- 
times impossible  to  prevent  this  squeak- 
ing even  if  the  lugs  are  screwed  in  as 
tightly  as  possible.  This  is  because 
the  wedge  portion  of  the  lugs  has  worn 
and  the  only  remedy  is  to  use  new 
lugs  that  will  have  wedges  of  the  proper 
size  to  take  up  the  space  between  the 
rim  carrying  the  tire  and  that  of  the 
felloe  of  the  wheel. 

Wood  wheels  sometimes  squeak  if 
the  spokes  become  small  and  are  not  a 
good  fit  between  the  hub  flanges.  This 
is  a  rare  case  and  is  produced  by  the 
wood  drying  out  or  the  flanges  bed- 
ding into  the  spoke  butts.  It  can 
sometimes  be  cured  by  soaking  the 


In  conclusion,  it  may  be  stated  that 
knocking  and  rattling  noises  are  usually 
caused  by  considerable  lost  motion  be- 
tween two  parts  which  should  be  firmly 
held  together.  'Squeaking  sounds  are 
generally  produced  by  limited  movement 
of  dry  parts  against  each  other.  In 
most  cases  a  knocking,  or  rattling  may 
be  taken  care  of  by  tightening  the 
retention  means,  while  squeaks  may  be 
eliminated  by  the  liberal  use  of  prop- 
erly applied  lubricants  or  by  various 
rubbing  strips  and  packings  of  sound- 
proof material,  such  as  wood,  leather 
or  rubber. 


PRODUCER  GAS  FOR  VEHICLES 

SOLID  fuels  offer  the  only  method 
whereby  the  high  price  of  liquid 
fuels  can  be  countered.  An  English 
engineer  gives  the  distillation  of  coal 
in  the  process  of  making  coal  gas  as 
an  example  and  goes  on  to  say  that  1 
ton  of  coal  would  propel  a  5-ton  steam 
wagon  about  160  miles,  the  fuel  then 
being  completely  destroyed.  If  sub- 
jected to  distillation  the  1  ton  of  coal 
would  give  13,000  cubic  feet  of  coal 
gas,  and  taking  250  cubic  feet  of  this 
gas  as  equal  to  1  gallon  of  gasoline, 
this  would  propel  a  5-ton  internal- 
combuttion-engined  vehicle  312  miles. 
But  after  allowing  for  the  fuel  use  for 
the  retort  about  10  hundreweight  of 
coke  would  still  remain,  and  at  3 
pounds  of  coke  per  mile,  a  5-ton  pro- 
ducer gas  venicle  would  run  a  further 
373  miles  on  this,  or  a  total  of  685 
road  miles,  as  against  160  miles  on  1 
ton  of  coal  burned  directly. 


A  SIMPLE  HORSE  POWER 
FORMULA 

ONE  of  the  automotive  publications 
describes  simple  horse  power  for- 
mulas that  are  remarkably  simple  and 
that  are  claimed  to  have  a  low  limit  of 
error.  In  fact,  they  are  sufficiently  ac- 
curate for  making  approximate  calcu- 
lations when  comparing  one  engine  to 
another  quickly.  The  formulas  are : 
HP.  =  B*  S 

 =  =  for  four  cylinders. 


H.P.  =  B2  S 


=  for  six  cylinders. 


H.P.  =  B2S 


1.5 


=  for  eight  cylinders. 


H.P.  =  B2  S  =  for  twelve  cylinders. 
The  formula  is  not  intended  to  be 
u.4cd  for  extremely  high  speed-  engines 
or  for  engines  having  special  power 
producing  elements  such  as  multiple 
valves,  special  timing  and  refinements 
of  that  nature.  In  the  above  formulas, 
initial  B  is  the  bore  of  the  cylinder  in 
inches  and  S  the  stroke  of  the  piston 
in  inches.  Care  should  be  taken  in 
each  case  to  use  the  proper  divisor, 
depending  upon  the  number  of  cyl- 
inders. 


Zinc,  it  is  found,  can  be  reduced  from 
its  oxide  by  carbon  in  an  atmosphere 
of  nitrogen.  A  temperature  from  762° 
to  1100°  C.  is  required.  The  easier 
and  more  general  reduction  by  carbon 
monoxide  requires  only  350°  C.  and 
the  production  of  the  carbon  monoxide 
from  carbon  and  dioxide  requires  a 
temperature  of  450°  C. 


"Keep  the  motor  cool"  is  not  a  good 
tractor  maxim,  if  kerosene  fuel  is  used. 
Both  the  motor  and  radiator  water 
should  be  kept  hot  because  the  fuel, 
which  is  thicker  than  distillate,  needs 
much  heat  for  good  combustion;  needs 
also  more  needle  valve  opening,  though 
too  rich  a  mixture  means  carbon,  as 
with  lighter  fuels.  The  trick  is  to  start 
with  gasoline  and  continue  with  it  till 
the  engine  is  thoroughly  warmed  for 
smooth,  economical  running  with  kero- 
sene or  distillate. 
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INCREASING  RANGE  OF 
MILLING  MACHINE 

AVERY  useful  kink  for  the  ma- 
,  chinist  was  described  in  a  recent 
issue  of  the  American  Machinist  by  O. 
F.  Kuhlman,  and  is  illustrated  here- 
with: Recently  there  came  to  his  shop 
the  job  of  repairing  a  shaft  and  pinion, 
the  object  being  to  use  the  same  shaft 
but  to  make  a  new  pinion  smaller  in 
diameter.  The  old  pinion  was  next  to 
impossible  jto  remove  from  the  shaft,  so 
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a  strip  of  sheet  steel  or  brass  about 
1/3  2nd  inch  thick  between  "them.  The 
four  holes  should  be  drilled  and  coun- 
tersunk for  the  various  sizes  of  tubing 
the  fixture  is  intended  to  handle.  In 
the  most  popular  sizes  the  range  of 
size  is  %  inch,  5/16  inch,  }i  inch,  and 
]/z  inch.  The  two  parts  may  be  held 
together  by  suitable  bolts. 

After  the  holes  are  drilled,  the  small 
pieces  that  are  left  of  the. spacer  mem- 
ber are  taken  away,  because  the  only 


Increasing  range  of  milling  machine 


he  decided  to  turn  it  down  while  in 
place,  to  the  new  blank  diameter  and 
cut  the  teeth  without  removing  it.  There- 
was  no  milling  machine  available  to 
handle  a  shaft  6  ft.  long,  so  a  Brown  & 
Sharpe  miller  was  rigged  as  shown  in 
the  sketch  by  putting  long  steel  paral- 
lels on  the  platen,  and  attaching  the 
index  centers  to  them.  Two  blocks  are 
set  into  the  T-slot  to  keep  the  parallels 
in  line. 


function  of  these  is  to  insure  enough 
clearance  between  the  tube  clamps 
while  drilling  so  that  the  tubes  to  be 
flanged  will  be  securely  held  between 
them.    Punches  are  made  as  shown, 


FLANGING  COPPER  TUBES 

IN  automobile  practice  and  in  motor 
boats,  the  fuel  supply  and  oil  lines 
are  usually  made  of  copper  tubing  and 
the  joints  where  the  tubing  is  attached 
to  die  fittings  are  generally  of  the 
simple  tapering  flange  form.  In  this 
construction  the  flat  end  of  the  tube 
fits  against  a  suitable  tapered  piece 
which  is  the  male  member  while  the 
female  member  or  nut,  screws  against 
the  flange  and  keeps  it  steady. 

It  is  not- difficult  to  make  a  simple 
fixture  for  flanging  various  sizes  of 
tubing  ordinarily  used,  if  the  sugges- 
tion given  in  the  accompanying  illus- 
tration is  followed.  Two  flat  pieces  of 
steel  or  iron  are  clamped  together  with 


four  Punchts 
One  for  each  uae  of  Tuhe 
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Simple  device  for  flanging  copper  tubes 

these  having  a  pilot  member  which  is 
the  size  of  the  inside  diameter  of  the 
tube.  The  large  portion  of  the  punch 
has  a  45  degree  shoulder  or  bevel  so 
that  as  the  punch  is  driven  into  the 
tube  after  it  is  properly  clamped  be- 


tween the  jaw  pieces,  the  tube  will  be 
flared  out  to  correspond  to  the  bevel  on 
the  shoulder  of  the  punch.  The  rod  in- 
serted in  the  end  of  the  punch  is  to 
facilitate  its  removal  and  to  steady  it 
while  it  is  being  driven  into  the  tube. 
The  smaller  diameter  or  pilot  member 
of  the  punch  is  to  be  a  good  fit  in  the 
inside  of  the  tube  so  that  the  tube  will 
not  be  closed  in  when  the  vise  jaws  are 
clamped  around  it.  It  is  a  very  simple 
matter  to  make  flanges  on  tubing  with 
this  device  and  this  can  be  done  in  any 
ordinary  form  of  vise. 

The  clamp  bolts  are  loosened  so  that 
the  tube  can  be  inserted,  allowing 
enough  to  project  above  the  surface  to 
insure  that  the  flanged  portion  will  be 
of  sufficient  length.  After  the  clamp 
bolts  are  tightened  and  the  tubes  se- 
curely held  between  the  vise  jaws,  the 
device  is  placed  in  a  vise  to  hold  the 
tube  and  the  suitable  sized  punch  is 
driven  down  the  required  distance  to 
form  the  flange. 

Hard  brass  tubing  should  be  an- 
nealed before  an  attempt  is  made  to 
form  a  flange  on  it  as  it  is  apt  to  give 
trouble  by  cracking  at  the  ends  unless 
this  precaution  is  talfen.  Ordinary 
grades  of  copper  tubes  such  as  used  on 
fuel  and  oil  lines  are  soft  enough  so 
that  flanges  can  be  easily  formed  with- 
out annealing. 


RESISTANCE  OF  STEEL  TO 

CUTTING 
AT  a  recent  meeting  of  the  Academy 
ilof  Sciences  in  Paris,  a  memoran- 
dum was  presented  from  M.  Ch.  Fre- 
mont giving  some  interesting  explana- 
tions regarding  the  phenomena  attend- 
ant upon  the  cutting  of  metals,  as  fol- 
lows: For  example,  a  steel  having  a 
tensile  strength  of  107,000  lbs.  per  sq. 
in.,  when  calculated  according  to  the 
conventional  rule  universally  used,  that 
is  to  say  by  dividing  the  maximum 
stress  by  the  original  section,  will  wear 
away  and  dull  the  cutting  tool  quite 
rapidly,  when  another  steel  having  a 
tensile  strength  of  166,000  lbs.  per  sq. 
in.  can  be  cut  easily  and  will  not  wear 
the  faces  of  the  tool.  The  explanation 
of  the  paradoxical  phenomenon  is  to 
be  found  by  measuring  the  final  resist- 
ance obtained  in  a  tensile  test  of  the 
two  steels. 

By  "final  resistance"  is  meant  that 
which  is  obtained  by  dividing  the  re- 
sistance of  the  test  piece  at  the  moment 
of  rupture  by  the  actual  section  at  the 
point  of  fracture,  that  is  to  say,  the 
reduced  section  of  the  test  piece.  This 
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final  resistance  qr  stress  is  less  than  the 
maximum  stress  which  just  preceded 
it,  but  the  final  resistance  per  square 
inch,  on  the  other  hand,  is  higher  than 
the  resistance  is  ordinarily  calculated, 
because  the  actual  reduced  section  at 
the  paint  of  fracture  is  less  than  that 
of  the  original  section. 


DEVICE  FOR  SMALL  DRILLS 

WHEN  using  an  ordinary  hand  or 
precision  drill  in  connection  with 
small  drills,  it  is  very  difficult  to  drill 
a  hole  without  breaking  the  drill  sev- 
eral times  unless  great  care  is  taken 
in  the  operation.  The  simple  fitting 
shown  in  accompanying  illustration 
may  be  made  by  any  man  handy  with 
tools  and  is  a  tool  that  will  make  it 
possible  to  drill  holes  in  hard  material 
with  small  twist  drills  without  break- 


Steadying  device  for  small  drills 


ing  them  from  the  pressure  needed  to 
insure  penetration  of  the  drill  point. 
The  device  is  a  simple  clamp  which 
has  a  slot  at  its  upper  end  in  which 
the  steadying  handle  of  the  drill  press 
is  inserted.  At  the  lower  end,  a  screw 
clamp  fitting  is  mounted  that  just  fits 
above  the  chuck.  A  rod  that  slides  in 
a  sleeve  or  bearing  member  is  attached 
to  the  clamp,  the  movement  of  this  rod 
being  controlled  by  a  stiff  spring  within 
the  sleeve. 

It  will  be  evident  that  a  tool  of  this 
nature  will  prevent  the  drill  from 
breaking  because  it  will  be  difficult  to 
press  too  hard  on  the  drill  press  and 
the  vibration  that  is  evident  with  a  tool 
of  this  kind  when  using  small  drills  is 
prevented  and  another  cause  of  break- 
age is  eliminated. 


EXTEMPORIZED  AIR  COM- 
PRESSOR 

ONE  of  our  readers,  Mr.  William 
B.  Hunt  of  Montgomery,  Ala- 
bama, sent  in  the  accompanying  sketch 
showing  how  he  has  extemporized  a 
motorcycle  engine  that  had  outlived  its 
usefulness  for  its  legitimate  purpose, 
as  an  air  compressor.  While  all  de- 
tails are  clearly  shown  in  the  drawing, 
a  few  words  of  description  may  be  of 
value  to  those  of  our  readers  who  would 
like  to  make  up  a  similar  outfit.  The 
engine  was  a  single  cylinder  type  about 
two  horsepower  and  formerly  served 
as  the  propelling  mechanism  of  an 
Indian  motorcycle.  It  is  attached  to 
a  wood  bed,  which  is  bolted  to  a  work 
bench  and  braced  by  %  inch  by  1  inch 
strap  iron  extending  from  the  motor 
support  plates  to  the  bench.  A  new 
head  was  made  from  a  piece  of  solid 
stock  tapped  with  two  holes,  one  of 


Which,  receives  the  intake  ball  check 
fitting,  the  other  the  outlet  ball  check 
fitting  from  which  the  pipe  extends  to 
the  air  tank  under  the  bench.  The  air 
in  the  tank  was  directed  to  the  air  hose 
by  another  length  of  pipe  in  which  a 
gauge  was  placed  to  indicate  the  pres- 
sure in  the  tank.  A  shut-off  valve  was 
interposed  between  the  gauge  and  the 
air  hose  coupling. 

,  When  it  is  necessary  to  blow  up  a 
tire,  this  shut-off  valve  is  opened,  al- 
lowing the  air  to  flow  through  from 
the  tank  to  the  air  hose.  Even  if  an 
automatic  coupling  is  fitted  at  the  air 
hose,  it  is  advisable  to  use  the  shut-off 
valve  because  this  will  prevent  air  leak- 
ing through  at  the  joints  in  the  air  pipe 
or  hose.  The  same  oil  pump  and  oil 
tank  that  served  to  lubricate  the  motor 
when  it  was  installed  in  the  cycle  frame 
also  serves  to  supply  lubrication  to  the 
engine  in  its  new  role.  This  as  at- 
tached to  the  wall  in  a  convenient  place. 
A  few  strokes  of  the  pump  will  supply 
sufficient  oil  for  a  extended  period  of 
operation.  The  oil  level  is  clearly 
shown  in  the  oil  sight  glass  on  the  bot- 
tom of  the  motor  crank  case.  The  pump 
is  driven  by  any  suitable  means  at  a 
speed  of  ^bout  300  r.  p.  m. 

If  an  electric  motor  is  used  for  power 


Mr.  Hunt  States  that  fO&i 
a  new  solid  head  redncstl  7 
don  space  sufficiently  so '  t 
qiiate  working  pressure  is  provided  to 
blow  up  most  sizes  of  automobile  and 
motorcycle  types.  When  air  is  pumped 
in  this  way,  it  Is  advisable  that  a  filter- 
ing device  to  be  interposed  in  the  sir 
line  to  remove  any  oil  that  may  be  pres- 
ent and  that  would  tend  to  deteriorate 
the  rubber  of  tire  tubes.  If  die  piston . 
rings  are  carefully  fitted  to  the  cylin- 
der, then  very  little  oil  will  go  by  the 
piston  and  it  may  not  be  necessary 
to  supply  the  filtering  fitting. 

The  inclusion  of  such  a  filter  is 
recommended  by  many  manufacturers 
of  commercial  tire  inflating  outfits,  so 
it  would  seem  that  it  would  be  a  valu- 
able addition  to  the  scheme  suggested 
by  our  correspondent.  The  suggestion 
illustrated  should  be  easily  followed' by 
any  mechanical  man  and  will  supply 
quantities  of  air  for  experimental  work 
or  tire  inflation  purposes.  A  special 
fitting  is  necessary  to  carry  the  driving 
pulley  on  the  engine  crank  shaft,  this 
being  turned  from  a  piece  of  steel  or 
brass  and  adapted  to  fit  the  end  of  the 
shaft  instead  of  the  driving  sprocket 
or  the  clutch  assembly  ordinarily  at- 
tached at  that  point. 


Details  of  an  extemporized  air  compressor  outfit  made  from  an  old  single  cylinder  motor- 
cycle engine  and  a  range  boiler 


as  indicated  in  the  sketch,  it  should  be 
provided  with  an  automatic,  or  other 
adjustable  belt  tension  device  and 
should  be  fitted  with  a  small  enough 
pulley  so  it  can  be  run  up  to  speed  with- 
out driving  the  air  compressor  too  fast. 
It  will  be  evident  that  the  air  compres- 
sor may  be  driven  from  a  line  shaft. 


Medallions,  coins  and  the  like  can  be 
cast  from  the  following  alloy  which  will 
reproduce  all  of  the  very  finest  details: 
Tin  3  parts,  lead  13  parts  and  bis- 
muth 6  parts.  Another  which  is  more 
suitable  for  certain  work  contains  less 
lead  but  more  bismuth,  as  follows :  Tin 
6  parts,  lead  8  parts,  bismuth  14  parts. 
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Simple  Model  Steam  Engine  and  Boiler 

Construction 


A  DOUBLE-ACTING  ENGINE 

IN  the  first  article  I  have  described 
the  single  acting  oscillating  engine 
and  have  started  the  construction 
of  a  boiler  suitable  to  run  those  engines. 
I  conclude  the  latter  in  this  article,  as 
it  is  also  employed  to  generate  the 
steam  for  the  double  acting  engine  de- 
scribed in  this  instalment. 

We  come  now  to  the  double  acting 
oscillating  cylinder.  It  requires  only 
a  little  more  than  half  the  momentum 
of  the  single  acting,  as  the  only  dead 
points  are  those  when  the  piston  is  at 
the  extreme  ends  of  the  stroke.  The 
double  acting  engines  have  therefore 
almost  twice  as  much  power  for  the 


By  Wm.  A.  Helms 
PART  II 

same  size  of  cylinder  as  the  single  act- 
ing ones  and  are  less  likely  to  stop 
at  reduced  speed.  This  type  of  engine 
economizes  space  and  weight.  They 
are  especially  adapted  for  propelling 
small  power  boats.  The  entire  ma- 
chine is  built  low  which  is  an  import- 
ant factor  in  small  boats.  It  is  im- 
portant to  use  a  rather  heavy  flywheel, 
as  experiments  have  shown  that  it  is 
required  on  an  engine  which  has  the 
constant  drag  of  a  propeller  to  over- 
come. 

The  dimensions  of  the  cylinder  de- 
scribed here  are  £fj  in.  stroke  by  Yi  in. 
bore  (see  Figs.  1  and  5).  As  is  usual 
on  engines  of  that  kind  it  is  made  out 
of  a  brass  casting.    The  length  with- 
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MODEL  DOUBLE  ACTING 
OSCILLATING  ENONE 

Designed  by  Whi.A.Helms 


Flywheel  and  crankshaft  F16.7 


out  covers  is  1  in.,  allowing  in.  for 
the  thickness  of  piston,  1/32  in.  for 
each  of  the  spigots  of  the  cover,  and 
the  same  distance  left  vacant  at  each 
end.  The  diameter  of  the  cylinder  over 
the  flanges  is  %  in.  One  of  the  most 
difficult  jobs  to  be  accomplished  by  a 
model  engineer  is  the  boring  and  fac- 
ing of  the  cylinder  of  a  model  engine, 
as  accurate  work  is  required  to  make  a 
successful  running  model.  This  is 
especially  the  case  with  beginners.  As 
there  are  several  ways  of  doing  it  I  will 
describe  the  method  I  believe  to  be  the 
easiest.  In  describing  this  I  presume 
the  model  engineer  to  be  in  possession 
of  a  lathe,  and  drilling  machine.  A 
shaper  would  also  be  very  useful,  but  is 
not  necessary  as  the  surface  work  can 
be  finished  on  a  lathe. 

Machining  Cylinder  Casting 

We  take  the  casting  and  start  with 
the  bore.  To  do  this,  we  clamp  the 
casting  on  the  saddle  of  the  lathe  and 
use  a  boring  bar.  The  cylinder  flanges 
being  round  are  easily  faced  by  using 
a  chuck.  The  bearing  surface  on  the 
cylinder  is  faced  by  using  a  small  and 
accurate  angle  plate.  It  is  fastened  to 
the  face  plate  and  on  this  is  placed  the 
cylinder,  which  is  securely  held  by  a 
clamp.  In  order  that  the  facing  tool 
can  finish  the  face  level,  it  is  necessary 
to  first  drill  the  hole  for  the  cylinder- 
trunnion  (see  Figs.  4  and  6).  The  ut- 
most care  should  be  used  in  setting  up 
the  cylinder  on  the  angle  plate  and  I 
recommend  using  a  piece  of  smooth  and 
thin  paper  between  the  angle  plate  and 
cylinder  and  other  touching  parts,  so 
as  to  keep  the  finished  parts  from  be- 
ing burred.  Then  drill  the  steam  ports 
and  drill  and  tap  the  flanges  for  the 
bolts  which  hold  the  cylinder  covers. 
The  latter  are  fastened  to  the  cylinder 
by  six  hexagon  headed  bolts  of  1  /10 
in.  diameter.  The  cover  on  the  bottom 
side  of  the  cylinder  is  equipped  with  a 
stuffing  box  for  the  piston  rod.  The 
gland  is  screwed  direct  into  the  boss  of 
the  cylinder  cover  (see  Figs.  1  and  5). 
The  boss  is  filled  with  lamp  cotton  and 
compressed  by  the  gland  so  as  to  make 
a  steam  tight  fitting  for  the  piston  rod. 

Piston  and  Piston  Rod. 

The  piston  rod  is  made  out  of  a 
piece  of  y%  in.  steel  rod,  truly  centered 
to  make  sure  that  it  is  perfectly 
straight.  A  thread  is  cut  on  both  ends, 
one  to  fit  into  the  piston  and  the  other 
into  the  cross  head.    A  small  lock  nut 
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is  employed  to  fasten  the  piston  secure- 
ly to  the  piston  rod.  The  cross  head  is 
simply  screwed  into  the  lower  end.  The 
piston  itself  is  turned  out  of  a  solid 
brass  bar  or  out  of  a  casting,  and  is 
provided  with  a  groove  for  the  packing 
to  make  a  steam  tight  fitting  with  the 
cylinder  wall. 

The  cross  head  is  turned  out  of  a  % 
in.  square  brass  rod.  In  the  drawing  it 
is  shown  in  one  piece,  but  it  is  better 
to  cut  the  head  horizontally  to  the  di- 
ameter of  the  crankpin  and  secure  the 
cap  with  two  screws.  This  is  done  to 
obtain  a  good  bearing  for  the  crank- 
pin,  as  the  double  acting  cylinder  ex- 
erts the  same  strain  at  both  the  up  and 
down,  movement  of  the  piston. 

Crankshaft  and  Flywheel 

The  crankpin  is  made  out  of  in. 
steel  rod  and  is  riveted  into  the  bal- 
anced crank  arm  (see  Fig.  7).  The 
latter  is  fitted  into  the  aunkshaft  by  a 
small  set  screw.  The  crankshaft  is 
turned  out  of  a  3/16  in.  steel  rod  and 
is  fitted  into  the  bearing  of  the  stand- 
ard. It  has  been  previously  bored  and 
carefully  riemed  with  a  3/16  in.  ex- 
pansion riemer,  parallel  to  the  trun- 
nion bearing  in  the  steam  block  and 
vertical  to  the  center  line  of  the  cylin- 
der (see  Fig.  6).  A  small  hole  should 
be  drilled  for  the  lubrication  of  the 
crankshaft.  The  bearing  is  a  long  one 
to  insure  a  smooth  running  engine  and 
keep  the  crankshaft  from  troublesome 
vibration. 

The  flywheel  is  turned  out  of  a  cast- 
ing either  iron  or  brass.  The  latter  is 
preferred  as  it  is  softer  and  makes  a 
better  finish.  It  has  a  diameter  of  $ 
in.  and  is  5/16  in.  wide  on  the  rim.  It 
is  secured  to  Ihe  crankshaft  with  a 
small  set  screw. 

The  bearing  surface"  on  the  steam 
block  of  the  standard  (Fig.  6)  must  be 
.made  perfectly  level  and  at  right  angles 
to  the  boring  of  the  crankshaft  and 
trunnion  bearing.  This  is  done  in  the 
lathe  by  fastening  the  standard  to  the 
face  plate,  using  the  trunnion  bearing 
to  center  it.  At  the  same  time  cut  the 
circular  grooves,  which  form  the  steam 
and  exhaust  posts  respectively. 

Engine  Action  Explained 

The  action  of  a  double  acting  oscil- 
lating cylinder  is  easily  explained  by 
a  close  study  of  the  drawings.  The 
steam  block,  which  forms  part  of  the 
standard  contains  two  ports,  drilled 
from  the  back,  one  to  receive  the  steam 
pipe,  the  other  the  exhaust  pipe.  These 
ports  run  into  the  circular  grooves. 
When  the  cylinder  is  placed  in  posi- 
tion and  fastened  to  the  standard  with 
the  aid  of  the  trunnion,  as  illustrated 
in  Fig.  4,  and  the  cylinder  is  in  vertical 
position  the  port  holes  of  the  cylinder 
are  opposite  the  solid  parts  of  the  steam 
block.  As  soon  as  the  steam  enters  the 
groove,  the  cylinder  is  moved  and  steam 


Digitized 


by  Google 


Everyday  Engineering  Magazine  for  August 


409 


enters  the  port  of  the  cylinder  and 
presses  against  the  piston.  By  the  same 
motion  the  other  port  opens  into  the 
second  groove  and  discharges  the  used 
steam.  Reaching  a  vertical  position  the 
steam  ports  are  closed  once  more  and 


%  in.  as  indicated  in  Figs.  7  and  8, 
showing  sectional  cuts  of  the  complete 
boiler. 

Boiler  Support  and  Flameguard 
Next  we  take  the  boiler  support  and 


•a* 

._t_.. 


FI6.IL  InspecrHon  Door 

the  momentum  of  the  flywheel  carries  it 
over  the  dead  center  and  the  position 
of  the  ports  is  reversed.    In  this  way 


F16.I2.  Blank  of  Drip  Pan 

flameguard  in  hand.  It  is  made  out  of 
a  piece  of  tin  plate  or  Russian  iron 
about  1/32  in.  thick,  the  latter  being 


the  steam  is  admitted  alternately  at  both  \  preferred.    Having  obtained  a  suitable 


ends  of  the  cylinder. 


STATIONARY  BOILER 

HAVING  finished  the  boiler  tube 
and  fittings  as  described  in 
the  last  issue  of  the  magazine, 
we  start  now  with  the  construction  of 


FIG.  14.  Blank  of  Chimney-! 

the  baseboard,  the  flame  guard,  spirit 
lamp,  etc.  The  baseboard  is  made  out 
of  a  piece  of  hardwood  15  in.  long,  5 
in.  wide  and  y%  in.  thick.  Having  it 
planed  and  the  edges  chamfered,  to 
give  it  a  finished  appearance,  we  screw 
crosswise  to  the  grain  of  the  upper 
piece  two  pieces  of  wood,  5  in.  long,  1J4 
in.  wide  and  ]/i  in.  thick,  to  form  feet 
and  keep  it  from  warping.  This  being 
done,  mark  out  the  position  of  the  drip 
tray  and  recess  the  part  to  a  depth  of 


piece,  cut  a  strip  about  24  in.  long  and 
3  in.  wide,  mark  out  the  developed  plan 
as  shown  in  Fig.  9.  Having  this  done 
carefully  we  start  by  cutting  out  the 
ventilation  holes,  a;  the  inspection  door, 
b;  and  the  chimney  support  hole,  c. 
The  firebox  door  opening,  d;  do  not 
cut  out  until  after  having  bent  the 
guard  to  shape.  Having  cut  the  holes, 
cut  out  the  whole  piece  and  smooth  the 
cuts  with  a  file,  special  attention  being 
paid  to  the  curved  parts  forming  the 
boiler  saddles  and  slots  for  the  screws 
to  hold  the  boiler  in  place.  The  key- 
hole slot  for  the  firebox  door  is  made  by 
drilling  two  holes,  a  3/16  in.  one  and 
below  it  a  3/32  in.  one  and  finish  up 
with  a  small  round  file.  Next  we  drill 
the  1/16  in.  rivet  holes,  f;  and  bend 
the  guard  to  shape. 

The  flameguard  'is  fastened  to  the 
baseboard  by  two  angle  pieces  8  in  long. 
They  can  be  made  out  of  strips  of  brass 
and  bent  to  shape  and  are  riveted  to 
each  side  of  the  boiler  support.  Before 
doing  this  drill  four  holes  in  each  for 
securing  it  to  the  baseboard.  The  ven- 
tilation holes  may  be  covered  on  the  in- 
side with  fine  copper  gauze. 


Firebox  Door 
The  firebox  door  is  made  out  of  No. 
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16  gauge  sheet  brass  cut  and  filed  to 
the  size  shown  in  Fig.  10.  Drill  a  Vi 
in.  hole  in  the  position  indicated  for 
ventilation  purposes  and  drill  and  file 
the  slot  for  the  alcohol  supply  tube  of 
the  lamp.  The  %  in.  edge  piece  is  also 
cut  out  of  a  piece  of  No.  16  sheet  brass 
and  sweated  to  the  door,  after  which  it 
is  necessary  to  carefully  clean  the  edges. 
The  door  handle  is  made  out  of  a  piece 
of  No.  14  gauge  brass  wire,  the  ends 
of  which  are  flattened  out  and  riveted 
to  the  door,  after  having  been  previous- 
ly bent  to  shape.  For  rivets  we  use 
copper  wire.  To  insure  the  heads 
against  splitting  it  is  very  good  to  first 
anneal  the  wire.  We  finish  the  door 
by  drilling  and  tapping  a  1/16  in.  hole 
to  receive  a  small  screw,  which  is  in- 
tended to  fit  into  the  keyhole  of  the 
flameguard,  to  hold  the  boiler  in  place. 

Inspection  Door 

Now  we  come  to  the  inspection  door, 
the  dimensions  of  which  are  shown  in 
Fig.  11.  It  is  provided  to  light  the 
lamp  and  adjust  the  wicks,  etc.,  with- 
out removing  the  lamp.  Like  the  fire- 
box door  it  is  made  out  of  No.  16  gauge 
sheet  brass.  It  is  held  in  place  by  two 
catch-pieces.  One  is  riveted  into  place, 
the  other  one  is  free  to  slide.  The  lat- 
ter is  kept  in  place  by  a  screw  which 
travels  in  a  special  slot  and  the  tail 
piece,  which  slides  under  the  heads  of 
two  screws.  Before  attaching  the  catch- 
pieces  to  the  door  it  is  necessary  to  bend 
them  as  shown. 
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FI6.9.Developed  Plan  of  Flameguard 


Fl6.l6.Blank"  of  Bottom  and  Sides  of  Spirit  Tank  (half-size) 


FI6.I5.  Plan  of  Spirit  Lamp,  (half  size) 


Drip  Pan  and  Chimney  Support 

This  brings  us  to  the  drip  pan.  It 
is  cut  out  of  the  same  material  as  the 
boiler  support,  to  the  size  shown  in 
Fig.  12.  The  ends  are  bent  up  and 
the  joints  are  soldered  on  the  inside. 
In  Figs.  7  and  8  the  pan  is  shown  in 
position.  It  is  provided  to  protect  the 
baseboard  against  the  heat  of  the  flame 
and  against  fire,  should  any  spirit  over- 
flow and  become  ignited. 

Our  next  step  is  the  construction  of 
the  chimney  and  its  support.  They  are 
made  out  of  stout  tin  plate,  by  care- 
j^T  fully  marking  and  cutting  out  the  de- 
veloped planes  shown  in  Figs.  13  and 
14.  Then  drill  the  rivet  holes  and  bend 
them  to  shape.  It  is  advisable  to  first 
rivet  the  chimney  onto  the  support  be- 
fore riveting  the  latter  to  the  flame- 
guard. Copper  wire  rivets  are  being 
employed. 

Details  of  Spirit  Lamp 

The  spirit  lamp  which  is  shown  in 
place  in  Figs.  7  and  8  and  in  plan  in 
Fig.  15,  is  the  last  part  to  be  finished. 
For  its  construction  we  require  two 
lengths  of  brass  tubing — one  3/16  in. 
3"  diameter  and  10,  11/16  in.  long,  and 
I  the  other  l/2  in.  diameter  and  5  in. 
I  long.   The  latter  is  cut  into  four  1, 

in.  pieces.    Into  each  one  drill  a  3/16 
^  in.  hole  7/32  in.  from  each  end  to  take 
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the  supply  pipe.  Having  done  this 
take  the  small  tube  and  file  a  small 
hole  at  each  side  in  the  place  designat- 
ed, with  a  small  round  file,  to  allow  the 
spirit  to  flow  into  the  wick  tube.  Then 
we  slip  the  latter  into  position,  hav- 
ing previously  plugged  the  bottom  of 
the  tubes  with  brass  discs,  well  soldered 
into  place.  After  having  the  wick  tubes 
carefully  lined  up,  we  solder  the  joints, 
taking  care  to  make  a  good  job.  The 
end  of  the  supply  pipe  must  also  be 
closed  by  sweating  a  %  in.  brass  plug 
into  it.  The  bottom  and  sides  of  the 
spirit  tank  are  made  of  tin  plate  cut  to 
the  dimensions  shown  in  Fig.  16.  After 
having  drilled  the  hole  for  the  supply 
pipe  we  bend  the  sides  up  and  solder 
the  joints  on  the  inside.  Next  we  put 
the  supply  pipe  into  place,  allowing  2 
in.  of  it  to  project  into  the  reservoir  and 
solder  it  to  die  bottom.  The  top  is 
made  out  of  the  same  material  and 
soldered  into  place  after  having  the 
filler  boss  sweated  into  place.  A  hole 
to  act  as  ventilator  is  drilled  into  the 
filler  plug,  to  allow  the  escape  of  vapor, 
which  would  otherwise  create  a  pres- 
sure which  would  cause  an  overflow  in 
the  wick  tube. 


TESTING  LEATHER 

ONE  of  the  most  useful  of  the  many 
bureaus  established  by  the  Gov- 
ernment is  the  Bureau  of  Standards. 
One  of  the  important  functions  of  this 
bureau  is  making  investigations  of  va- 
rious materials  and  collating  data  that 
is  of  great  value  to  industry  and  to 
all  branches  of  engineering.  As  an 
example  of  the  work  that  is  done  and 
the  various  forms  of  machinery  that 
are  exploited,  we  present  herewith 
•views  of  two  special  leather  testing  ma- 
chines. One  of  these  is  a  tensile  testing 
machine  that  measures  the  elongation 
and  ultimate  strength  of  various  grades 
of  harness,  shoe  and  belting  leather. 


As  will  be  apparent,  specimens  from 
various  parts  of  hides  and  from  va- 
rious forms  of  hides  may  be  measured 
and  those  having  the  best  physical 
characteristics  recommended  to  the  in- 
dustry using  such  leather. 

Another  interesting  and  simple  ma- 
chine is  that  developed  to  determine 
the  durability  and  endurance  of  sole 
leather.  This  machine  subjects  the  ma- 
terial tested  to  a  strain  similar  to  that 
obtained  in  actual  service.  The  mech- 
anism is  relatively  simple.  The  op- 
erating wheel  is  driven  by  a  chain  drive 
and  suitable  reduction  gearing  from  a 
small  electric  motor.  The  leather  or 
composition  material  to  be  .tested  are 
attached  to  the  rim  of  this  wheel,  which' 
bears  upon  a  disk  covered  with  abra- 
sive material.  A  band  brake  keeps 
the  disk  from  moving  foo  freely  and 
the  leather  is  called  upon  to  rub  over 
the  surface  of  the  disk  as  it  rotates 
with  an  action  similar  to  that  a  shoe 
sple  receives  on  a  pavement. 

A  brush  is  provided  to  loosen  up 
particles  of  leather  from  the  abrasive 
material  and  a  suction  blower  draws  the 
dust  down  into  a  bag.  The  general 
construction  of  both  machines  may  be 
readily  ascertained  from  the  accom- 
panying photographs. 

The  tensile  machine  consists  of  two 
carriages  moving  on  the  machine  bed, 
one  of  these  being  attached  to  a  spring 
balance,  the  other  to  a  threaded  rod, 
which  passes  through  the  tail  stock  of 
the  machine  and  which  is  screwed  up 
automatically  by  a  small  electric  motor 
placed  on  the  machine  bed.  Each  one 
of  the  carriages  is  provided  with  a 
suitable  clamp  or  chuck  to  receive  the 
leather  specimens  and  the  ultimate 
strength  is  indicated  by  the  dial  of 
the  machine,  while  the  elongation  may 
be  easily  measured  with  calipers. 


CRUCIBLES  OF  REFRACTORY 
MATERIALS 

DURING  the  past  month  the  mak- 
ing of  crucibles  from  highly  re- 
fractory oxides  and  minerals  has  been 
investigated  by  the  Bureau  of  Stand- 
ards.   It  has  been  found  possible  to 
make  such  crucibles  without  the  use 
of  clay  or  binder,  which  would  tend  to 
reduce  the  refractoriness  of  the  finished 
product.    One  method  is  to  make  the 
crucible  with  the  use  of  water  by  tamp- 
ing the  plastic  mass  inside  of  a  fire  clay 
mold  lined  with  plaster-of-paris.  When 
the  mold  and  crucible  are  fired  to  a 
red  heat,  the  plaster-of-paris  disin- 
tegrates and  permits  the  crucible,  which 
is  then  fairly  strong,  to  be  removed 
from  the  mold.    The  crucible  is  then 
fired  to  a  high  temperature  in  order  to 
give   it    the    necessary   density  and 
strength.    The  other  method  is  to  mix 
linseed  oil  with  a  refractory  oxide  and 
then  to  shape  the  crucible  inside  a  de- 
tachable metal  shell;  the  crucible  is 
then  baked  in  the  shell  in  a  core  oven, 
a  similar  process  to  that  employed  in 
the  baking  of  cores  for  castings.  After 
the  baking,  the  shell  is  removed  and 
the  crucible  fired  to  a  high  temperature, 
which  results  in  a  burning  out  of  the 
temporary  carbonaceous  binder  and  a 
sintering  of  the  refractory  oxides,  thus 
forming  a  dense,  strong,  and  highly  re- 
fractory crucible.  Working  in  this  way, 
crucibles  have  been  produced  from 
titanium  dioxide,  zirconium  dioxide, 
and  carborundum  fire  sand. 


In  casting  brass  in  sand,  if  the  gate 
breaks  off  in  the  mold,  it  usually  in- 
dicates that  the  metal  is  not  good.  Such 
a  breakage  shows  that  the  metal  is  red. 
short  and  breaks  while  cooling.  The 
difficulty  may  be  caused  by  the  pres- 
ence of  sulphur,  antimony,  arsenic  or 
other  foreign  elements  in  the  metal. 
Bronze  or  composition  acts  in  the  same 
manner  as  brass. 


Special  machinery  developed  by  the  U.  S.  Bureau  of  Standards  for  testing  harness  and  shoe  leather 
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A  NEW  LAPPING  COMPOUND 

FOR  securing  good  fits  in  iron,  steel 
and  other  hard  metal  parts,  the  lap- 
ping process  is  often  used.  Lapping 
of  main  and  connecting  rod  bearings, 
however,  has  been  practically  out  of 
the  question  because  of  the  tendency 
for  the  hard  abrasive  to  stick  in  the 
soft  bearing  material,  or  the  shaft,  and 
continue  to  grind  after  the  lapping  op- 
eration has  been  completed.  It  is  prac- 
tically impossible  to  wash  the  shaft  or 
bearing  free  of  these  lapping  or  grind- 
ing compounds  and  consequently  car- 
borundum and  emery  have  not  been 
used. 

Recently  a  new  type  of  compound 


scrape  the  usual  bearing.  It  is  soluble 
in  oil,  or  it  can  be  removed  with  gaso- 
line or  kerosene  after  the  lapping  op- 
eration is  completed.  It  cannot  be 
used  in  grinding  valves,  or  lapping  in 
pistons  and  rings,  as  it  does  not  work 
on  iron  or  steel  and  carborundum  and 
emery  compounds  are  best  for  such  use. 

The  method  of  using  this  compound 
is  to  bore  or  cast  the  solid  bearings  or 
bushings  to  a  light  driving  fit  on  the 
shaft  and  grind  in  Timesaver.  This  is 
applied  very  thinly  and  with  plenty  of 
oil.  It  is  ground  or  lapped  with  a 
turning  motion.  After  a  few  twists 
have  been  given,  the  shaft  is  cleaned 
and  fresh  compound  applied.   A  num- 


Diagrams  showing  how  new  bearing  metal  lapping  compound  may  be  used 


Iws  been  brought  out,  especially 
adapted  to  soft  metals,  which  breaks 
down  after  it  has. been  in  use  for  a 
short  time.  It  is  composed  of  large 
and  small  crystals,  the  cutting  surface 
Ijeing  the  large  crystal,  and  the  small 
crystal  being  a  neutralizing  substance." 
When  the  large  crystal  has  been  worn 
down  so  that  the  short  crystals  are  in 
contact  with  the  rubbing  surfaces,  these 
are  broken  up  and  due  to  their  neutral- 
izing action,  destroy  the  cutting  quali- 
ties of  the  entire  compound.  This  ac- 
tion generally  requires  about  10  min- 
utes. 

This  product  is  sold  under  the  name 
of  Timesaver,  and  does  not  contain  any 
form  of  emery,  carborundum,  or  glass. 
It  is  stated  that  an  80  or  90  per  cent 
bearing  can  be  secured  with  it  in  about 
one-fourth  of   the  time   required  to 


ber  of  other  methods  can  be  utilized. 
Fig.  1  shows  car  with  engine  in  place 
and  the  bottom  half  of  crankcase  re- 
moved. The  connecting  rods  being 
fitted  to  the  crankshaft  are  in  the  re- 
verse position,  that  is,  hanging  down. 
Obviously,  the  only  types  of  engines  on 
which  this  can  be  done  are  those  in 
which  the  heads  are  detachable  so  the 
pistons  and  rods  may  be  removed  with- 
out dismantling  the  engine  or  remov- 
ing the  crankshaft.  • 

Enough  shims  are  removed  and  con- 
necting rods  bolted  up,  just  snug  with 
bearing  compound  and  oil  in  the  bear- 
ing, and  rocked  back  and  forth  a  few 
minutes,  tightening  the  nuts  as  the 
babbitt  grinds  out.  If  one  application 
does  not  produce  the  desired  surface, 
repeat  operation.  A  few  minutes  will 
generally  produce  desired  results. 


Fig.  2  shows  crankcase,  upper  half 
and  cylinder  block  inverted.  Place  on 
stand  or  box,  crankshaft  roughly  fitted 
to  main  bearings  and  -compound  ap- 
plied, cap  bolted  in  place  lightly,  shaft 
rotated  to  belt  connection  with  a  line 
shaft  or  electric  motor,  then  caps 
screwed  down  a  little  tighter  and  shaft 
rotated  until  bearings  show  a  good  sur- 
face. Several  applications  may  be 
necessary. 

Fig.  3  shows  rods  being  fitted  to  the 
crankshaft.  The  crankshaft  is  held  in 
a  vise  or  special  holder,  rod  bolted  on 
with  compound  applied  to  bearing. 
Rock  back  and  forth  a  few  minutes, 
tighten  up  as  babbitt  grinds  out,  re- 
moving shim  if  necessary  until  fit  is 
obtained; 

It  is  claimed  that  bearings  produced 
•in  this  manner  do  not  have  to  be  as- 
sembled as  tightly  as  a  scraped  bear- 
ing, so  there  are  no  high  spots  to  wear 
off  and  the  bearing  if  properly  done, 
is  a  finished  job.  There  is  no  abrading 
action  on  the  steel  shaft. 

Fig.  4  shows  a  crankshaft  in  a  lathe, 
all  rods  assembled  on'  shaft,  one  shim 
removed  at  a  time  and  assembled  so  as 
to  turn  free,  but  not  tight,  and  bearing 
compound  put  in  the  bearings  with  oil, 
small  end  connecting  rods  resting  and 
free  to  slide  on  sheet  metal  plate  or 
board,  clamped  to  the  lathe  bed  with 
C  clamps.  The  crankshaft  is  rotated 
by  a  lathe  dog  fitting  face  plate  slot 
and  is  supported  so  it  rotates  freely  on 
the  lathe  centers-  The  lathe  is  rotated 
at  moderate  speed  and  all  rods  are 
fitted  at  the  same  time.  Shims  removed 
and  nuts  tightened  as  the  babbitt  grinds 
out,  until  a  perfect  fit  is  obtained. 


A  QUENCHED  GAP  AS  A  SPARK 
INTENSIFIER 

FOR  some  time  past  it  has  been 
known  that  the  insertion  of  an 
auxiliary  gap  in  the  secondary  circuit 
leading  from  the  coil  or  magneto  to 
the  spark  plug  would  result  in  the 
spark  overcoming  any  obstacles  in  its 
path  that  ordinarily  would  prevent 
sparking.  The  sparko-gap  is  similar 
in  construction  to  the  quenched  gap 
used  in  radio  work  and  is  a  simple 
device  that  can  be  used  with  any  spark 
plug  and  which  is  said  to  permit  a  plug 
to  spark  even  if  it  is  short-circuited 
with  oil  or  carbon. 

These  claims  are  supported  by  Gov- 
ernment tests  and  trials  that  have  been 
made  with  this  device  applied  to  in- 
ternal combustion  engines,  used  on  all 
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forms  of  automotive  vehicles,  running 
from  motorcycles  to  airplanes.  These 
tests  have  indicated  that  the  device  has 
merit  and  that  plugs  that  would  be 
inoperative  without  it  will  function  un- 
der disadvantageous  conditions  if 
equipped  with  a  device  of  this  nature. 


Quenched  gap  spark  intensifier 

The  device  is  inexpensive  and  may 
be  easily  applied  by  any  motorist,  as 
it  calls  for  no  electrical  or  mechanical 
knowledge.  There  is  nothing  about  the 
device  to  give  trouble  after  it  is  once 
installed  because  of  its  simple  and 
strong  construction. 

SIMPLE  SPRING  OILER 

THE  importance  of  keeping  the 
springs  of  an  automobile  lubricated 
is  not  realized  by  the  average  motorist 
and  it  is  often  neglected  because  of 
the  trouble  involved  in  getting  the  oil 
in  between  the  leaves.  The  spring  oiler 
shown  affords  a  simple  and  easy 
method  of  having  oil  flow  between  the 


Device  for  oiling  spring  leaves 
leaves.  To  use  the  device,  the  car 
weight  is  taken  from  the  springs  by 
lifting  the  car  frame  directly  with  a 
jack  so  that  there  is  no  strain  on  the 
springs  except  the  hanging  load  of  the 
axles.  The  wedge  portion  of  the  spring 
oiler  is  driven  in  the  spaces  between 
the  leaves  by  a  few  taps  of  a  hammer, 
and  any  oil  that  is  supplied  to  the 
groove  on  the  wedge  of  the  device  by  a 
hand  oil  can  will  naturally  flow  to  the 
points  requiring  lubrication. 


A  BUSHING  EXTRACTOR 

THE  simple  tool  illustrated  quickly 
and  easily  removes  the  steering 
knuckle,  spindle  arm  and  spring  bush- 
ings in  a  Ford  front  axle.  It  is  made 
of  steel  and  nicely  finished.  It  may 
also  be  used  for  Dodge,  Dort,  Chevro- 
let and  Overland  cars.  It  is  valuable 
to  the  repairman  and  the  owner  who 
does  his  own  work.  When  removing 
the  steering  knuckle  bushings  it  is  not 
necessary  to  remdve  the  wheel.  The 
way  the  tool  works  is  obvious;  The 
forked  end  has  sufficient  spring  so  it 
can  be  inserted  in  the  knuckle  through 
the  hole  in  the  other  bushing,  then  the 
ends  spread  out  as  shown  and  bear  on 
both  sides  of  the  bushing  so  that  the 


■An  effective  bushing  extractor 

force  of  the  hammer  blows  is  directed 
equally  on  all  sides  of  the  metal,  pre- 
venting cramping  or  binding  due  to  a 
one-sided  thrust,  as  is  the  case  if  an 
ordinary  punch  is  used  to  force  it  out 
and  thus  making  for  easier  removal. 

TESTING  INNER  TUBES  OF 
AUTOMOBILE  TIRES 

WE  illustrate  in  the  cut  a  simple 
method  of  rapidly  testing  the  in- 
ner tube  of  a  tire.  The  tube  is  blown  up 
to  a  sufficient  pressure  to  hold  its  shape, 


,--Ha+Pinin  Wall 


'■Inner 


How  to  test  inner  tubes  for  minute  leaks 

when  set  up  resting  against  a  wall  as 
shown.  A  hatpin  is  stuck  into  the 
wall  above  it  so  as  to  just  touch  the 
rubber  at  the  highest  part  of  the  tube. 


The  smallest  possible  leak  will  show 
in  five  minutes  by  the  tube  sinking 
away  from  the  pin.  It  is  far  more 
sensitive  and  a  much  quicker  way  of 
testing  a  tire  than  the  method  of  hang- 
ing it  up  over  night.  It  is  fair  to  say 
that,  if  it  does  not  sink  from  the  pin 
in  five  minutes,  it  is  airtight. 

EXTENSION  PADS  FOR  FORD 
PEDALS 

THE  pedal  control  group  of  the 
Ford  car  was  evidently  designed 
for  persons  with  very  small  feet  because 
the  pedal  pads  are  placed  so  close  to- 
gether that  an  ordinary  man-sized  foot 


Food  Pad \ 


Reverse 


Clutch  and 
Stow  Speed ' 


-Foot  Brake 


.  Extensions  for  Ford  control  pedals 

covers  at  least  two  of  them.  It  is  some- 
what disconcerting  to  put  on  the  slow 
speed  and  reverse  at  the  same  time  and 
does  not  enable  one  to  make  much 
progress.  Extension  pedals  or  rather 
foot  pads  which  are  shown  in  accom- 
panying illustration  make  this  control 
group  a  really  practical  one  that  can  be 
operated  without  confusion.  The  center 
or  reverse  pedal  has  an  extension  which 
raises  the  foot  pad  ab»ve  the  level  of  the 
other  two.  For  the  clutch  and  brake 
pedals,  special  wide  foot  pads  that  are 
corrugated  and  that  furnish  a  good  firm 
grip  for  the  foot  are  provided.  The 
ends  of  these  pads  are  bent  up  so  that 
it  is  impossible  for  the  foot  to  slip  off 
of  the  foot  pad.  A  number  of  accidents 
that  have  occurred  in  the  past  happened 
because  the  operator's  feet  slipped  off 
of  the  control  pedals  at  the  critical  time 
or  from  not  being  able  to  get  the  reverse 
pedal  down  far  enough  without  apply- 
ing the  slow  speed  pedal  at  the  same 
time.  These  new  appliances  are  sold 
at  a  low  price  and  can  be  easily  applied 
by  any  one  and  have  considerable  value 
for  operators  of  this  popular  machine. 
The  extensions  are  attached  to  the  foot 
pads  by  the  clamping  members  il- 
lustrated, which  are  fitted  to  the  pad 
and  which  firmly  clamp  the  pedal. 

CLOGGED  MUFFLER 

A CLOGGED  muffler  is  a  distinct 
cause  of  loss  of  power.  When  the 
constricted  passages  inside  the  muffler 
become  clogged  with  carbon  or  soot,  a 
back  pressure  is  set  up  and  the  engine 
has  to  work  against  this  pressure.  Tap 
'  the  muffler  several  times  lightly  with 
a  hammer,  then  start  the  engine  and 
blow  out  the  loosened  carbon.  Occa- 
sionally the  muffler  should  be  taken 
apart  and  thoroughly  cleaned  of  car- 
bon and  the  small  holes  in  the  baffle 
plates  opened  up  with  a  pointed  tool. 
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How  the  Automatic  Telephone  Works 

A  Simplified  Exposition  Defining  the  Principles  Involved  in  Mechanical  Switching 
and  How  the  Needs  of  a  Large  City  Can  Be  Met  Adequately 
By  Recently  Developed  Mechanism 


IN  its  elements  a  mechanical  switch- 
board is  nothing  more  or  less  than 
a  combination  of  apparatus  in 
which  a  mechanically  propelled  cord 
associates  itself  with  the  terminals  of 
your  line  when  you  remove  the  receiver 
fnem  the  hook,  and  then,  under  the  con- 
trol of  the  electrical  impulses  sent  out 
by  your  calling  dial,  automatically  as- 
sociates the  other  end  of  this  connect- 
ing cord  with  the  terminals  of  the  line 
with  which  you  wish  to  connect.  In 
other  words,  we  substitute  a  machine 
for  the  operator,  who  now  picks  up  a 
cord  and  inserts  one  plug  in  the  jack 
of  your  telephone  line,  and  upon  learn- 
ing the  number  required  plugs  the  other 
end  of  the  cord  into  the  jack  of  the 
line  you  are  calling. 


Connecting 
Cable 


Tranamltter 


Base 


Fig.  1 — Desk  telephone  for  automatic  exchange  system 


The  above  is  a  fair  pen  picture  of 
what  takes  place  in  the  small  town 
where  there  is  no  exchange.  When  we 
come  to  the  larger  places,  however, 
where  there  are  a  number  of  central 
offices,  the  chances  are  that  the  majority 
of  your  calls  will  be  for  subscribers 
connected    to   exchanges    other  than 


By  Kenneth  Alton 

your  own.  It  then  becomes  necessary 
for  this  mechanical  switchboard,  and 
the  manual  as  well,  to  perform  an  in- 
termediate operation,  which  consists  of 
selecting  a  trunk  line  leading  to  the 
exchange  in  which  your  wanted  sub- 
scriber is  located.  The  difference  here 
is  that  your  mechanical  operator,  in- 
stead of  connecting  you  direct  to  your 
subscriber,  picks  out  an  idle  trunk  to 
the  exchange  wanted,  and  another  me- 
chanical operator  at  that  point  picks 
up  your  connection  and  through  its 
mechanical  connecting  cord  associates 
it  with  the  line  you  want. 

The  calling  dial  of  a  simple  instru- 
ment which  is  illustrated  in  Fig.  1  is 
located  at  the  subscriber's  station.  In 
the  case  of  a  desk-stand,  it  is  mounted 
on  the  base  as  shown,  and 
in  the  case  of  a  wall  set, 
on  the  face  of  the  set  it- 
self, as  outlined  at  Fig.  2. 
It  is  so  designed  that  by 
manipulating  a  finger 
wheel  electrical  impulses 
are  sent  out  over  your  line 
corresponding  with  the 
numerals  or  letters  ap- 
pearing in  the  holes.  When 
used  in  the  larger  cities, 
the  dial  will  bear  certain 
letters  of  the  alphabet,  in 
addition  to  the  numerals, 
and  in  the  smaller  centers 
numerals  only  may  be  em- 
ployed. A  dial  suitable 
for  use  in  a  large  city  is 
shown  at  Fig.  3.  In  mak- 
ing a  call  the  subscriber 
will,  of  course,  refer  to  the 
telephone  directory,  and 
he  will  find  in  the  new 
directory  that  the  central 
office  name  is  printed 
somewhat  differently  from 
heretofore.  Typical  ex- 
amples of  the  new  form  of 
listing  telephone  numbers 
are  shown  below: 
Argent    Co.,  1400 

Bway.. . .  GREley  5513 
Argentina,  Brazil  & 
Chile  Shipping  Co.,  70  Wall, 

HANover  0307 
Argentine  Genl.   Consulate,  17 

Batry.  PI  RECtor  6946 

Argentine  Impt.  &  Expt.  Corp., 

Prod.  Ex  BROad  1768 

Argentine  Mercantile  Corp.,  42 
Bwav  BROad  5066 


Dial 


Finger  Stop 


Argentine    Naval  Commission, 

2  W.  67  COLumbus  5623 

Argentine   Quebracho   Co.,  80 

Maiden  La  JOHn  1652 

Argentine     Railway     Co.,  25 

Broad   BROad  1383 

Argentine   Trading   Co.,  1164 

Bway.   ...MAD  Sq  1871 

Argeres  Bros.,  Restmt,  86  6th 

Ave  SPRing  5337 

These  conform  to  the  present  man- 
ual listings,  except  that  the  first  three 
letters  of  the  office  names  are  set  out 
prominently.  Simple  as  this  change 
in  the  form  of  listing  appears,  until 
it  was  developed  by  the  Bell  System 
experts,  no  satisfactory  system  of  des- 
ignating telephone  numbers  for  ma- 
chine switching  systems  for  large  cities, 
such  as  New  York,  Chicago,  Boston 
and  Philadelphia,  was  known. 

One  advantage  of  this  plan  is  that 
it  does  not  necessitate  the  abandonment 
of  all  the  existing  manual  designations. 
For  manual  operation  it  leaves  them 
substantially  as  at  present.  For  ma- 
chine switching  operation  the  same 
form  of  listing  is  used  in  the  directory, 
a  clear  indication  being  given  as  to 
the  portion  of  the  listing  which  should 


Transmitter, 
Hook  Switch., 

Receiver, 


Dial' 


FingerSfop' 


Fig.  2 — Arrangement  of  dial  on  wall  set 

be  dialed  in  making  an  automatic  call. 

The  maze  of  connections  and  dupli- 
cations of  detail  of  the  latest  systems 
is  apt  to  be  confusing  to  the  reader  not 
entirely  familiar  with  modern  telephone 
switchboard  practice,  but  the  basic 
principles  of  mechanical  selection  in- 
volved can  be  easily  understood  by 
following  the  description  given  and 
studying  the  diagrams  of  a  simple  sys- 
tem consisting  of  only  a  few  subscribers 
and  a  correspondingly  few  parts  of 
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the  mechanism.  The  mow  complicated 
systems  used  in  large  cities,  are  a.  re- 
finement and  logical  development  of 
the  system  described  which  will  suffice 
to  bring  out  enough  of  the  basic  prin- 
ciples so  the  reader  can  obtain  an  idea 
of  the  way  the  system  works. 
Function  of  Calling  Dial 
The  automatic  systems  must  have 
some  arrangement  at  each  end  of  the 
line  so  the  subscriber  C£n  call  any 
party  desired  without  any  other .  aid, 
and  suitable  mechanism  must  he  pro- 
vided so  connection  will  be  established 
with  the  desired  party  at  a  central  sta- 
tion. The  arrangement  at  the  sub- 
scriber's end  was  formerly  a  series  of 
push-buttons,  but  at  the  present  time 
a  much  more  satisfactory  and  positive 
device  does  the  calling.  This  is  a 
numbered  dial,  previously  explained, 
attached  to  the  base  of  a  desk  telephone 
of  the  usual  form.  The  numbers  around 
the  edge  of  the  dial  range  from  0  to  9 


'  WW  ■ 


Fig.  3 — Calling  dial  for  large  city  exchanges 

and  may  also  have  letters  adjacent,  as 
in  Fig.  3,  thus  enabling  any  combina- 
tion of  figures  to  be  selected.  The  neat 
dial  is  all  that  is  visible  at  the  outside 
of  the  instrument,  but  some  very  in- 
genious mechanism  is  hidden  inside  the 
telephone  base  and  is  actuated  by  the 
dial.  At  the  edge  of  the  dial  there 
is  a  little  fixed  hook  or  finger  stop. 
In  calling  a  number,  the  finger  is 
placed  in  one  of  the  openings  in  the 
upper  dial,  directly  above  a  specific 
number,  then  the  dial  is  rotated  in  a 
clockwise  direction  toward  the  fixed 
stop,  until  its  motion  is  arrested  when 
the  finger  is  removed.  Then  the  dial, 
which  has  been  turned  against  the  re- 
sistance of  a  torsion  spring,  is  returned 
to  its  starting  place,  but  in  so  doing  a 
toothed  segment  rotating  with  the  dial 
makes  a  certain  number  of .  electrical 
contacts  corresponding  to  the  number 
at  which  the  dial  was  released.  Thus, 
if  the  dial  was  released  when  the  fin- 
ger in  hole  No.  7  came  against  the 
finger  stop,  the  contacts  would  send 
seven  distinct  impulses  over  the  line 
to  the  central  exchange,  where  a  spe- 
cial electromagnetic  selective  device 
moves  contacting  fingers  over  suitable 


as 


Find  flefir  Stop 


connections  arranged  so  the  desired  dr-    a  clock  spring.   In  a 
cuit  is  brought  in  action.   The  calling  '  subscriber  No»  1  could  .caj^ 
of  any  number  composed  of  more  than    of  the  other  nine  subscribe^!  - 
one  figure  is  accompanied  by  inserting    system,  and  they,  in  turn,  cojld  caB 
the  finger  in  the  dial,  rotating  it  \o  ^  any  other  party  by,  using  their  irjBtro- ! 
the  fixed  stop  and  releasing  it  for  each  *  ments  in  the  manner  indicated.  The  ' 
number  in  succession,  as  shown  in    proper  sequence  of  electrical  impulses 
Fig.  4.  for  the  actuating  rotary  control  magnet  { 

What  the  Automatic  Selector  Does  is  automatically  sent  by  the  spring- 
The  operation  of  an  automatic  se-  propelled  drum  and  dial  at  the  sub- .] 
lector  at  the  exchange  will  be  under-  scriber's  instrument, 
stood  by  referring  to  Fig.  5,  which  is 
a  simple  selector  or  circuit  finder  for 
an  exchange  of  ten  subscribers.  The 
subscriber's  lines,  or  circuits,  terminate 
in  ten  pairs  of  plates  or  "bank  contacts" 
arranged  on  the  arc  of  a  circle  and 
numbered  from  1  to  10,  respectively. 
A  ratchet  wheel,  R,  is  arranged  with 
its  center  at  the  center  of  the  arc 
formed  by  the  contacts  and  carries  a 
pair  of  springs.  W,  technically  termed 
a  wiper.  The  line  for  subscriber  No.  1, 
for  instance,  by  whom  it  is  supposed 
this  instrument  will  be  used,  is  repre- 
sented as  being  connected  not  only  to 
the  first  pair  of  "bank  contacts,"  "but 
also  to  the  wiper,  to  the  rotary  mag- 
nets and  to  the  release  and  rotary  push- 
buttons. 

Suppose    that    subscriber    No.  1 
wishes  to  connect  to  line  No.  2.  To 
do  this  he  presses  twice  (theoretically 
speaking)  the  rotary  button  (Rot.  B) 
in  the  drawing,  located  at  his  telephone. 
This  closes  the  circuit  from  the  bat- 
tery through  the  rotary  magnet.  Every 
time  the  circuit  is  completed  the  rotary 
magnet  is  energized  and  attracts  an 
armature  (A).    This  armature,  which 
carries  a  pawl  or  finger  (P),  at  its 
end,  which  engages  the 
ratchet  wheel   (R)  and 
moves  it,  as  well  as  the 
wiper  (W),  one  step  each 
time  the  armature  is  at- 
tracted. Consequently, 
when  A  has  been  attracted 
and  released  twice  in  suc- 
cession, the  wiper,  W,  will 
have  been  moved  from  its 
normal  position  at  the  left 
of  the  first  pair  of  con- 
tacts and  will  rest  on  pair 
No.  2  of  the  bank  con- 
tacts, thereby  bridging  the 
gap  between  the  terminals 
of  lines  No.  1  and  No.  2. 
By  means  not  shown  in 
the   diagram,  subscriber 
No.   2  will  be  signaled 
and  called  to  answer  his 
telephone.    The  arrange- 
ment of  the  apparatus  is 
such  that  when  the  conver- 
sation is  finished  and  call- 
ing subscriber  No.  1  hangs  up  his  re- 
ceiver, the  release  magnet  (Rel.  Mag.  in 
cut)  will  be  momentarily  energized  and 
so  attract  its  armature.   This  will  pull 
the  retaining  dog  (D)  out  of  engage- 
ment with  the  ratchet  wheel,  which  is 
then  returned  to  its  normal  position  by 


Fig.  A — How  calling  dial  is  worked 
How  a  Complex  Selector  Switch  Works, ' 

Let  us  consider  next  the  action  of 
a  selector  switch  suitable  for  a  100- 
subscriber  exchange.     The  details  of* 
this  selector  mechanism  are  illustrated 
at  Fig.  6.    The  line  terminals  to  the ' 
number  of  100  pairs  will  now  fiflj 
ten  "bank  rows,"  with  ten  pairs 
contacts  in  each  row.    The  ten  vmA 
are  superposed  as  shown.    The  hum*| 
ber  of  the  line  connected  to  the 
pair  of  contacts  in  the  lower  row  wo 
be  11 ;  the  number  of  the  line  conne 
to  the  second  contact  in  this  row 
be  12;  the  next  13,  etc.    The  nu 
of  the  line  connected  to  the  second  j 
pair  of  contacts  in  the  second  row  from;. 


RCL.B.  •Ul*  TOT.B. 


5 


Fig.  5- 


Operation  of  automatic  telephone  selector 
the  bottom  would  be  22,  that  imme- 
diately above  it  would  be  32,  etc.  It 
is  evident  that  by  this  arrangement  in 
a  system  of  100  lines  each  subscriber's 
number  would  contain  two  digits;  the 
first  digit  would  indicate  in  which 
horizontal  row  of  bank  contacts  his 
line  terminals  could  be  found  and  the 
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Fig.  6 — Diagram  showing  automatic  selector  for  100 
subscriber  exchange 


Fig.  7 — Diagram  showing  ail  connections  of  100  sut^,^  fir 
Automatic  Exchange 


~econd  figure  would  indicate  the  exact 
pair  of  contacts  in  this  row. 

An  idea  of  the  method  pursued  in 
obtaining  a  certain  connection  in  a 
system  of  this  capacity  (100  sub- 
scribers) may  be  had  by  considering 
that  each  subscriber  circuit  or  line  of 
two  wires  is  connected  to  a  pair  of 
the  "bank  contacts"  and  to  a  connect- 
ing machine,  technically  termed  a 
"connector  switch,"  somewhat  after  the 
method  depicted  in  the  cut,  which 
shows  the  connection  for  station  11. 
The  important  feature  of  the  connector 
switch  is  the  ratchet  wheel  or  hub  (R), 
which  carries  the  wiper  (W),  already 
described  in  connection  with  the  sim- 
ple diagram  at  Fig.  5. 

The  actuating  rotary  magnet  is  rep- 
resented by  Rot.  Mag.  with  its  arma- 
ture at  (A)  and  pawl  (P),  also  the 
dog  (D),  for  the  retention  of  the  ratch- 
et after  each  rotary  step.  The  shaft 
upon  which  the  ratchet  is  mounted  is 
extended  and  carries  another  ratchet 
(VR),  called  the  "vertical  ratchet." 
The  vertical  magnet  is  adapted  to  at- 
tract the  vertical  armature  (VA),  which 
carries  on  its  end  the  pawl  (VP),  ar- 
ranged to  engage  the  vertical  ratchet 
and  raise  the  shaft.  By  means  of  it 
the  wiper  is  raised  automatically  one 
step  whenever  the  magnet  attracts  its 
armature.  The  vertical  dog  (VD)  is 
adapted  to  drop  into  place  each  time 
the  ratchet  is  raised  one  step  and  thus 
retain  the  wiper  in  position.  It  is  thus 
evident  that  by  means  of  the  vertical 
pawl  and  ratchet  the  wiper  may  be 
raised  to  a  point  opposite  to  any  one 
of  the  ten  horizontal  rows  of  "bank 
contact"  pairs  and  then,  by  actuating 


the  rotary  pawl  and  ratchet,  the  shaft 
may  be  rotated  until  the  wiper  rests  on 
any  desired  pair  of  bank  contacts  in 
that  horizontal  row.  Thus,  if  the  ver- 
tical magnet  should  be  intermittently 
energized  three  times  and  the  rotary 
magnet  intermittently  energized  five 
times,  the  wiper  should  be  raised  to 
the  third  horizontal  row  of  bank  con- 
tacts and  rotated  five  steps,  thus  con- 
necting line  No.  11  to  line  No.  35. 
The  apparatus,  o/~-course,  is  so  ar- 
ranged that  subsc/.uer  No.  11  may  in- 
termittently energize  the  vertical  and 
rotary  magnets  and  control  the  move- 
ments of  the  wiper  so  that  he  can  talk 
to  any  of  the  other  ninety-nine  sub- 
scribers at  will  by  turning  the  dial  on 
his  telephone,  as  has  been  previously 
explained. 

In  a  commercial  telephone  exchange 
of  the  automatic  type  there  are  several 
connector  switches  capable  of  serving 
each  subscriber,  the  operation  of  one 
being  intermittent  upon  that  of  the 
preceding  one.  If  it  were  desired  to 
have  the  lines  so  arranged  that  all  the 
subscribers  could  talk  at  once  it  would 
be  necessary  to  have  fifty  connector 
switches,  which  would  provide  for  fifty 
separate  conversations  between  100 
parties.  In  general,  it  may  be  said  that 
in  the  average  automatic  exchange  it 
is  not  necessary  to  have  connector 
switches  for  every  subscriber,  but  just 
sufficient  to  handle  the  calls  at  the 
busiest  period  of  the  day.  Usually  20 
per  cent  of  the  number  of  subscribers 
is  taken  as5  the  proper  number  of  con- 
nector switches  to  employ,  but  these 
may  be  augmented  according  to  the 
demands  made  upon  the  exchange.  The 


actual  wiring  in  connection  with  a 
typical  selector  switch  is  shown  at  Fig. 
7,  and  the  various  circuits  may  be 
easily  followed  by  the  student.  The 
principles  of  operation  should  be  well 
understood,  in  view  of  the  explanations 
previously  given.  Obviously,  a  com- 
plete presentation  is  not  within  the 
scope  of  a  magazine  of  this  character, 
as  it  would  call  for  specialized  knowl-; 
edge  that  few  of  our  readers  possess. 


INCANDESCENT  LAMP  WITH 
DUAL  BASE 

ANEW  double-base  lamp  by  means 
of  which  household  appliances 
and  fixtures  may  be  used  simultaneous- 
ly from  the  same  outlet  without  the  use 
of  double  plugs  or  adapters  has  been  de- 
veloped by  E.  O.  Schweitzer,  chief  test- 
ing engineer  of  the  Commonwealth  Edi- 
son Co.,  of  Chicago.  The  lamp  may  be 
made  up  in  any  style  and  capacity.  The 
lead-in  wires  are  those  used  for  the 
standard  500-watt  lamp  and  continue 
through  the  bulb  from  base  to  base,  the 
lamp  filament^  being  tapped  off  from 
them.  The  K  .rf  wires,  which  are 
formed  into  an  expansion  loop  to  elimi- 
nate strain  due  to  unequal  contraction 
and  expansion  of  the  lamp  elements, 
are  made  with  a  quarter  twist  to  pro- 
vide clearance  for  the  filament  anchors. 
Exhaustion  is  carried  out  through  a 
concealed  tube  within  one  of  the  bases, 
continues  Electrical  World,  thus  mak- 
ing .  lipless  lamp.  By  the  addition  of 
a  light:  brass  shell  beaded  at  each  end 
any  standard  shade  holder  may  be 
used.  The  extra  attachment  to  the 
lamp  may  be  made  by  using  a  socket 
screwed  to  its  tee  base. 
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A  Light  Four  Cylinder  Air  Motor 
For  Model  Airplanes 

By  Clifford  A.  Butterworth 


A  FOUR  cylinder,  light-weight  com- 
pressed  air  motor  for  use  in  a 
X  -V  mdtiel  airplane  is  shown  in  the 
accompanying  drawings.  When  prop- 
erly made  this  motor  should  weigh 
about  4y2  ounces,  and  will  have  suffi- 
cient power  to  drive  a  12  or  14  inch 
diameter  propeller.  It  is  }<&  inch  bore 
by  inch  stroke,  with  overhead  rotary 
valves.  This  type  of  valve  is  the  only 
kind  that  can  be  used  on  an 'engine  of 
this  size.  Furthermore  it  is  very  simple 
in  construction,  and  there  are  no  flat 
surfaces  to  be  finished  as  with  the  or- 
dinary slide  valve. 

The  cylinders  are  turned  from  inch 
cold  rolled  steel.  They  should  be  fin- 
ished as  smooth  as  possible  by  reaming 
and  polishing.  Drill  the  lower  ex- 
haust holes  before  doing  the  polishing. 
When  drilling  the  inlet  and  exhaust 
ports  in  the  top  of  the  cylinder  care 
must  be  taken  to  drill  them  at  the 
exact  angle  indicated.  The  best  way  to 
do  this  is  to  mount  a  %  inch  pin  in  a 


block  at  an  angle  of  45  degrees,  as  de- 
tailed in  Fig.  6,  and  hold  the  cylinders 
on  this  when  drilling  the  ports.  The 
lower  end  of  the  cylinder  is  threaded 
with  a  forty  thread'  to  take  the  ring 
shown  in  Fig.  1. 

The  connecting  rods  are  made  from 
%  inch  steel  or  brass.  The  lower  half 
of  the  big  end  is  riveted  on  carefully 
after  the  rod  has  been  put  in  place  on 
the  crankshaft. 

The  plate  to  which  the  cylinders  are 
fastened  is  made  of  1/16  inch  steel 
bent  over  at  the  edges  to  increase  the 
stiffness.  The  cylinders  are  held  on  by 
means  of  the  ring,'  Fig.  1.  Another 
method  of  fastening  them  is  shown  in 
Fig.  5.  They  are  clamped  down  with 
small  steel  strips  and  screws. 
.  The  crankshaft  is  of  the  built-up 
type.  The  shaft  is  %  inch  drill  rod, 
the  crank  webs  are  made  from  %  to 
3/16  inch  steel,  pinned  on  with.  1/32 
inch  pins.  The  bushings  are  brass,  the 
design  for  the  two  end  ones  is  shown  in 


Fig.  2.  The  center  bushing  is  only  }i 
inch  in  length,  and  is  split  to  permit  its 
being  placed  on  the  shaft. 

The  bearing  supports,  Fig.  3,  are 
made  of  J4  by  1/16  inch  flat  steel,  bent 
on  the  forming  die. shown  in  Fig.  4. 
The  center  support  is  made  only  % 
inch  across  the  top  instead  of  1% 
inches,  and  must  also  be  bent  out  to 
clear  the  cylinder  clamping  rings.  The 
bushings  are  clamped  in  place  with  No. 
2-56  screws  as  shown.  The  same  siz< 
screws  are  also  used  to  fasten  the  sup- 
ports to  thfi  plate. 

The  valve  shaft  is  turned  from  % 
inch  steel  rod.  It  should  fit  the  holes 
in  the  cylinders  as  tightly  as  possible 
without  undue  friction.  The  packing 
grooves  are  wound  with  oil-soaked 
thread  or  soft  string  before  it  is  put  in 
place.  It  is  driven  by  bevel  gears  at 
one-half  the  crankshaft  speed.  The 
large  gear  is  inch  in  diameter,  the 
smaller  ones  The  bracket  supporting 
the  gear  shaft  is  made  from  %  by  1/16 
inch  steel.  The  air  pipes  are  brass  tub- 
ing of  %  inch  outside  diameter.  A  ball 
thrust  bearing  can  be  mounted  at  the 
front  end  of  the  crankshaft  if  desired. 


CONNECTING- 
ROD 

~iC  PIN 
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\~1     B  THREAP 
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Assembly  view  of  very  light  four-cylinder  air  motor  using  rotary  overhead  valve  at  top  and  details  of  cylinder,  piston,  and  connectmt 

rods  below 
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Details  of  crankshaft,  valve  shaft  and  engine  base  of  four-cylinder  air  motor 


COMMERCIAL  AVIATION  IN 
GERMANY 

DIE  Deutsche  Lufl-Rederei  has 
now  published  its  first  annual  re- 
port of  flying  activities.  According  to 
the  figures,  13  twin-engined  and  71 
single-engined  mail  aircraft  trans- 
ported 3,000  passengers  and  100  tons 
of  mail  and  other  cargo  on  the  six  regu- 
lar lines :  —  Berlin  -  Leipzig  -  Weimar 
(opened  Feb.  5th,  distance,  250  km.; 
mean  flying  time,  2  hr.  18  min.;  num- 
ber of  flights,  893).  Berlin-Hamburg 
(March  1st,  260  km.,  2  hr.  10  min.,  571 
flights).  Berlin-Rhineland-Westphalia 
(April  15th\  490  km.,  4  hr.  with  inter- 
mediate landings  at  Hannover  and 
Braunschweig,  402  flights).  Berlin- 
Wamemiinde  (April  15th,  220  km.,  1 
hr.  55  min.,  159  flights).  Berlin- 
Swinemunde  (July  5th,  175  km.,  I  hr. 
15  min.,  132  flights).  Hamburg- 
Westerland,  Island  Sylt  (July  5th,  175 
km.,  1  hr.  15  min.');  besides  1,389 
other  flights.  Ninety-five  per  cent  of 
all  flights  were  completed. 

With  the  Government  gasoline  sup- 
ply ceasing  all  flights  except  occasional 
ones  stopped  on  Aug.  1st.  In  July 
flights  were  made  over  the  sea  sur- 


roundings of  Berlin  each  Thursday  in 
G  class  aeroplanes,  and  week-end  trips 
to  the  Swinemiinde  sea  resort.  Dur- 
ing the  fairs  in  Leipzig  a  service  to 
Berlin  was  maintained  and  numerous 
other  flights  carried  out  with  single 
and  twin-engined  aircraft  to  all  parts 
of  Germany.  Exhibitions  in  connec- 
tion with  passenger  flights  were  ar- 
ranged at  the  aerodromes  of  Dresden, 
Leipzig  and  Gelsenkirchen. 


SOFT  WOOD  PROPELLERS 

IT  is  reported  that  German  airplane 
constructors,  instead  of  using  ma- 
hogany and  walnut  for  propellers,  are 
using  softer  woods  of  different  kinds 
laminated  together.  Experiments  made 
to  determine  the  strength  of  these  pro- 
pellers show  that  with  the  wood  skil- 
fully compacted  together  these  pro- 
pellers are  as  difficult  to  break  as  the 
best  hardwood  propellers.  It  must  be 
remembered  that  the  extreme  strain 
necessarily  makes  the  life  of  even  the 
best  propeller  comparatively  short,  and 
there  is  something  to  be  said  for  the 
view  that  efficient  and  durable  pro- 
pellers may  be  made  from  comparative- 
ly cheap  timber  so  easily  obtained. 


HOW    TO    DISTINGUISH  MA- 
HOGANY   AND  WALNUT 
FROM   RED  GUM 

IN  the  manufacture  of  furniture  and 
cabinets  a  great  deal  of  red  gum  is 
used  as  an  imitation  of  mahogany  or 
Circassian  walnut.  When  red  gum  is 
properly  finished  it  can  be  made  to 
look  so  much  like  either  of  these  woods 
that  only  by  very  careful  observation 
can  the  true  be  distinguished  from  the 
substitute.  There  is  a  very  distinct  dif- 
ference, however,  between  red  gum  and 
mahogany  or  walnut.  This  difference 
lies  in  the  size  of  the  pores.  In  ma- 
hogany, Circassian  walnut,  and  black 
walnut  the  pores  are  so  large  that  they 
can  be  seen  very  distinctly  on  a 
smoothly-cut  surface  of  the  end  grain, 
where  they  appear  as  minute  openings 
smaller  than  pin  holes  but  visible  with- 
out magnification.  On  surfaced  faces 
the  pores  appear  as  fine  grooves,  run- 
ning parallel  with  the  grain.  They  are 
even  visible  through  the  vamish,  ap- 
pearing as  dark  lines.  In  red  gum  the 
pores  are  much  smaller  and  can  tie  seen 
only  with  a  magnifying  glass. 


Digitized  by 


Google 


418 


Everyday  Engineering  Magazine  for  August 


tallfllMIWHIIIHinMHfliniM 

USEFUL  AND  INTERESTING 

INVENTIONS 

AUTOMOTIVE  •  MECHANICAL 'ELECTRICAL 


SCHEME  FOR  AIR  COOLING 

THE  accompanying  illustration  de- 
picts a  scheme  for  air  cooling  small 
engines  which  depends  on  the  ejector 
action  of  the  exhaust  gases  to  draw 
lir  around  the  cylinders.  The  inventor 
believes  that  this  scheme  will  save  the 
power  that  is  used  by  the  usual  form 
of  cooling  fan  which  runs  from  one- 
half  to  one  horsepower  with  the  engine 
running  at  high  speed.   The  advantage 


wheel  element  and  the  cylinders  are 
provided  with  vertical  instead  of  hori- 
zontal flanges.  It  is  doubtful  if  the 
exhaust  gases  issuing  from  the  silencer 
would  have  sufficient  speed  to  induce 
much  of  an  air  draft  through  the  cool- 
ing cowl.  This  is  an  English  invention. 


mnmw 

eration  of  a  cross-cut  saw.  Not  the 
least  of  the  advantages  of  the  device  is 
that  it  may  be  operated  very  close  to 
the  ground — Lester  L.  Sargent. 


STUMP-SAWING  MACHINE 

A STUMP-SAWING  machine,  in- 
vented by  Arthur  Hamilton  of 


m.  coHDuerocs 


COP. 


New  system  of  air  cooling  auto  engines 


advanced  by  the  inventor  is  that  there 
are  no  moving  parts  in  the  cooling  sys- 
tem other  than  the  moving  gases,  and 
that  the  waste  gas  is  made  to  do  more 
useful  work  instead  of  being  discharged 
into  the  air  after  it  leaves  the  cylinders. 

The  scheme  is  a  simple  one,  the  cyl- 
inders being  enclosed  by  a  sheet  metal 
cowl  having  partitions  to  deflect  air 
around  each  one  of  the  cylinders.  This 
is  a  modification  of  the  well-known 
Franklin  system  of  air  cooling  used  in 
this  country,  with  the  exception  of  that 
on  that  type  the  air  is  drawn  through 
the  cylinder  jackets  by  a  blower  fly 


Harrisburg,  Ark.,  is  portably  mounted 
so  that  it  can  be  readily  drawn  across  a 
field  and  brought  into  proper  position 
for  operating  upon  any  desired  stump. 
The  saw  is  reciprocably  operated  by 
cables  which  are  run  over  rollers  on 
arms  depending  from  an  overhead 
frame.  The  cables  are  attached  to  a 
reciprocating  cross-head,  which  is  driv- 
en back  and  forth  by  a  pittman  and 
drive  wheel,  which  is  driven  by  a  gas 
engine.  The  machine  is  operated  by 
one  man,  with  the  saving  of  all  the 
back-breaking  work  incident  to  the  op- 


NEW  ENGLISH  VALVE  DESIGNS 

WHENEVER  inventors  try  to 
make  improvements  in  internal 
combustion  engines,  the  point  of  attack 
is  nearly  always  the  valves  or  their 
operating  mechanism.  Two  new  British 
patents  were  recently  reported  in  En- 
gineering, of  London,  that  should  be  of 
interest  to  those  of  our  readers  who  are 
following  internal-combustion  engine 
design  progress.  The  object  of  the  in- 
vention of  S.  S.  Guy  of  Wolverhamp- 
ton, shown  at  the  left  in  accompanying 
illustration,  is  to  provide  for  adequate 
and  automatic  lubrication  of  enclosed, 
valve-operating  mechanism  and  its  as- 
sociated parts.  The  invention  consists 
in  providing  the  casing  enclosing  the 
valve  mechanism  with  openings  com- 
municating with  the  crank-case  and 
outer  atmosphere.  The  openings  al- 
ready provided  in  the  top  of  the  crank- 
case  to  accommodate  the  valve  rocker 
arms  may  be  sufficient  to  allow  of  the 
oil  mist  entering  the  casing.  The  top 
of  the  crank-case  2,  to  which  the  casing 
3  enclosing  the  valve-operating  mech- 
anism is  secured,  is  formed  with 
holes  4,  in  addition  to  the  openings  for 
the  rocker  arm  6.  The  breather  orifices 
7  are  formed  in  the  upper  part  of  the 
casing  3,  and  are  fitted  with  gauze  caps 
easily  detachable  for  cleaning  purposes. 
By  this  arrangement  the  aspiratory  ef- 
fect produced  by  the  action  of  the  pis- 
ton on  the  oil  mist  in  the  crank-case 
causes  the  said  mist  to  pass  through  the 
casing  3  so  that  while  the  engine  is 


Recently  devised  stump-sawing  machine 
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running  there  is  a  constant  circulation 
of  the  oil  mist  in  the  said  casing. 

Messrs.  D.  £.  Turner  of  London 
and  E.  B.  Ware  of  Tottenham  have  de- 
vised an  oscillating  valve  as  shown  at 
the  right  of  illustration  herewith.  The 
invention  relates  to  valvular  arrange- 
ments for  internal-combustion  engines 
of  the  kind  in  which  an  oscillating 
spherical  or  part  spherical  valve  is 
mounted  to  oscillate  in  a  head  in  the 
cylinder  by  means  of  cams.  According 
to  the  invention,  the  valve  is  actuated  in 
its  essential  movements  by  cam  mech- 
anism through  the  medium  of  tappet 


NEW  FUEL  FEED  DEVICE 

THE  Sparton  Fuel  Feeder  introduces 
a  principle  thus  far  never  com- 
mercially applied  to  a  fuel  feed — posi- 
tive force  generated  in  the  combustion 
chamber  so  applied  as  to  pump  fuel 
in  direct  proportion  to  the  motor's  needs. 
Instead  of  employing  a  vacuum  created 
by  suction  from  the  intake  manifold, 
the  Fuel  Feeder  pumps  direct  from  the 
supply  tank  the  moment  cylinder  com- 
pression takes  place. 

The  mechanism  is  housed  in  a  small 
cylindrical  tank,  which  is  to  be  mounted 
under  the  hood.    It  has  few  moving 


New  English  valve  designs 


rods  adapted  to  bear  thereon  so  as  to 
control  the  admission  of  fuel  to,  and 
the  exhaust  of  the  products  of  com- 
bustion from  the  cylinder.  The  hollow 
spherical  casing  a,  carrying  the  valve 
b,  is  flanged  at  a2  and  at  a1,  where  it  is 
secured  to  the  cylinder  c.  To  the  flange 
a2  is  secured  a  suitable  casing  d,  to 
contain  the  cam-actuating  mechanism. 
The  valve  b  is  mounted  on  trunnions 

e.  The  oscillating  movements  of  the 
valve  b  are  effected  by  cams  g  mounted 
on  spindles  f,  f,  passing  through  and 
supported  by  the  casing  d  enclosing 
the  cam-actuating  mechanism.  Each 
cam  spindle  f,  f,  is  provided  with  a 
cam  g  adapted  to  act  on  a  tappet  rod  h 
supported  by  the  cam  casing  and  inter- 
posed between  the  cam  g  and  a  projec- 
tion i  on  the  oscillating  valve  b.  The 
tappet  rods  are  telescopic,  and  the  two 
tubular  portions  thereof  are  kept  ex- 
tended by  a  spring  h1,  which  is  always 
under  compression.  The  cams  g,  g, 
are  arranged  centrally  of  their  spindles 

f,  f,  and  effect  the  movement  of  the 
valve.  The  valve  spindles  f ,  are  geared 
together  as  shown  at  j.  The  valve  b, 
when  moved  upward  on  one  side  of  the 
supporting  trunnion  e,  will  admit  fuel 
through  the  inlet  port  i,  and  when 
raised  on  the  opposite  side  will  un- 
cover the  exhaust  port  m. 


parts,  and  should  be  strong  and  dur- 
able. The  compression  pressure  pushes 
a  small  piston  down  against  a  spring 
and  on  die  up-stroke  of  the  piston  it 
acts  just  as  any  plunger  pump  does 


Pipe  to  Engine 
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Control  Valve, 
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To  remove  ink  marks,  such  as  writing,  from 
celluloid,  light  rubbing  with  a  rag  moistened 
wjth  acetone  is  effectual.  After  removal  of 
the  ink  marks,  it  may  be  necessary  to  polish 
the  surface  with  a  dry  cloth. 


Fuel  feed  device 

and  draws  in  gasoline  through  the 
check  valve  which  opens  to  give  access 
to  the  main  fuel  container.  On  the 
down-stroke  the  discharge  check  valve 
leaves  its  seat  and  the  gasoline  pre- 
viously pumped  into  the  cylinder  is 


forced  into  the  tank.  As  soon  as  the 
fuel  rises  enough  to  lift  the  float,  it 
closes  off  the  pressure  pipe  and  the 
pump  is  inoperative  until  the  level  be- 
comes low  enough  to  allow  the  float  to 
drop  and  again  open  the  control  valve. 

Simple  compression  furnishes  the 
pumping  power,  the  action  of  the  Fuel 
Feeder  is  not  only  positive  but  it  va- 
ries directly  with  the  engine  load.  Ref- 
erence to  the  mechanical  drawing  will 
make  clear  how  the  float  and  cut-off 
mechanism  maintains  a  constant  fuel 
level  and  thus  insures  a  full  fuel  sup- 
ply that  is  under  automatic  control. 


TWO-PIECE  PISTON 

THE  accompanying  illustration 
shows  an  internal  combustion  .en- 
gine piston  that  has  been  devised  in 
England.  It  is  composed  of  two  dis- 
tinct parts,  the  upper  part  or  piston 
proper  which  takes  the  thrust  of  the 
explosion  and  the  lower  slipper  or 
guide  member  to  take  the  thrust  of  the 
connecting  rod  The  slipper  member 
is  securely  fastened  to  the  wrist  pin  but 
the  piston  member  has  a  certain  degree 
of  movement  and  can  adjust  itself  to 
the  bore  of  the  cylinder.  It  is  claimed 
that  the  separation  of  the  two  mem- 
bers assists  in  materially  reducing  the 


Two-piece  engine 


temperature  of  the  guide  member  and 
results  in  improved  lubrication  of  the 
part  that  is  subject  to  the  greatest  side 
thrust 

Both  sections  are  held  together  by 
the  wrist  pin  which  passes  through 
wide  bushings  extending  through  bosses 
on  both  parts  of  the  piston.  As  should 
be  expected,  the  larger  part  of  the 
bearing  area  is  on  the  portion  of  the 
piston  subject  to  the  explosion  pressure. 

A  cement  for  mending  hard  rubber  and 
similar  materials  is  made  by  melting  one 
part  of  rosin  and  adding  to  it  one  half  of 
its  weight  of  india  rubber  cut  into  small 
pieces,  slowly  with  constant  mixing,  taking 
care  to  do  it  at  as  low  a  heat  as  possible. 
To  use  it  melt  and  apply  keeping  the  parts 
under  strong  pressure  for  several  hours. 
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DETERMINATION  OF  MINUTE 
LENGTH  CHANGES  IN 
BRIDGE  MEMBERS 

THE  note  given  by  a  vibrating  wire, 
whose  ends  are  absolutely  secured, 
will  vary  greatly  for  a  change  in  the 
distance  between  the  ends  which  may 
be  brought  about  by  any  cause.  In  a 
wire  a  yard  long,  a  change  of  distance 
between  its  points  of  attachment  of  as 
little  as  l/100th  of  an  inch  may  change 
the  note  nearly  one-fifth.  This  shows 
how  exceedingly  delicate  a  base  is  given 


The  fundamental  note  of  this  wire 
being  known,  the  number  of  its  vibra- 
tions per  second  is  also  known.  The 
observer  moves  the  bridge  back  and 
forth  until  the  notes  given  by  the  two 
wires  are  of  exactly  the  same  pitch. 
This  is  done  while  the  bridge  member 
or  strut  is  loaded  and  unloaded.  Each 
time  a  different  note  wil  be  given,  the 
member  of  vibrations  is  noted,  and  by 
application  of  a  simple  formula  the 
change  in  length  of  the  wire,  f,  is  de- 
termined with  extreme  accuracy.  The 


Method  of  determination  of  minute  length  changes  m  bridge  members 


for  length  measurements.  In  the  dia- 
gram, f  represents  the  wire  secured  to 
a  member  of  a  bridge-truss,  which  in 
stress  of  wind  or  of  load,  changes  in 
length.  The  diagram  illustrates  the 
connections  clearly. 

A  source  of  direct  current  is  supposed 
to  be  somewhere  in  the  system.  If  the 
key,  c,  is  depressed  and  released  it  will 
set  the  wire,  f,  into  vibration  as  the 
electromagnet,  k,  acts  upon  it  just  as  if 
it  had  been  machanically  vibrated.  By 
listening  with  the  telephone  receiver,  h, 
the  note  of  the  vibrating  wire  will  be 
heard  as  it  reproduces  by  induction  its 
vibration  in  the  circuit  of  the  electro- 
magnet, g.  For  perfect  quietude,  the 
hearer  may  be  stationed  in  a  distant 
place.  "Alongside  him  is  a  second 
stretched  wire,  c,  with  a  movable  bridge. 


above  method  implies  a  more  or  less 
musical  ear.  This  qualification  is  dis- 
pensed with  by  introducing  a  micro- 
phone at  d,  and  closing  the  switch,  b. 
The  string,  e,  is  then  plucked  by  hand 
and  if,  by  proper  placing  of  the  bridge, 
it  is  in  tune  with  f,'  the  latter  will  be 
thrown  into  vibration  by  the  action  of 
the  current  passing  through  the  coils  of 
the  magnet,  k,  and  by  the  magnet,  g, 
and  the  note  will  be  reproduced  in  the 
telephone.  The  bridge  of  the  wire,  e, 
is  shifted  back  and  forth  until  the  in- 
duced note  is  at  its  loudest.  This  point 
gives  the  number  of  vibrations  of  the 
wire,  f.  The  formula  is  a  simple  one, 
except  that  certain  constants,  such  as 
the  specific  gravity  and  the  coefficient 
of  elasticity  of  the  wire  have  to  be 
known  with  great  exactness. 


ELECTRIC    LIGHTING  IN- 
CREASES EFFICIENCY  OF 
LAYING  HENS 

ELECTRIC  lighting  is  being  util- 
ized to  increase  the  efficiency  of 
the  laying  hen,  according  to  a  writer 
in  Edison  Current  Topics,  published 
by  the  Southern  California  Edison 
Company.  For  several  years  experi- 
ments have  been  made  and  the  results 
obtained  have  been  so  satisfactory  that 
almost  all  the  poultry  breeders  are  now 
increasing  their  egg  production  from  35 
to  70  per  cent  during  the  off  season  by 
lighting  the  chicken  pens  in  the  early 
morning  hours  before  daylight.  Some 
of  the  poultry  journals  make  the  state- 
ment that  in  some  parts  of  the  Middle 
West  there  has  been  such  a  large  in- 
crease in  the  egg  production  in  what 
was  the  off  season,  that  during  the  past 
year  the  off-season  production  exceeded 
the  regular  supply  during  the  regular 
laying  season. 

Beginning  about  the  fifteenth  of  Oc- 
tober, the  lights  are  turned  on  in  the 
chicken  houses  at  3:30  A.  M.  to  get 
the  hens  off  the  roosts;  they  are  im- 
mediately fed.  The  egg  production  de- 
pends on  the  amount  of  warmth  and 
food  supplied  to  the  hens  in  the  early 
part  of  the  day-  As  soon  as  the  hen  is 
properly  warmed  and  properly  fed,  she 
goes  on  the  nest.  If  the  stock  is  left 
to  get  off  the  roosts  after  daylight  dur- 
ing the  winter,  the  egg  production  drops 
off  after  the  days  grow  shorter.  This 
lighting  in  continued,  if  the  chickens 
remain  in  good  physical  condition,  un- 
til about  the  fifteenth  of  February. 
After  that  time,  the  lights  are  not 
turned  on  until  about  4:00  A.  M.  and 
a  month  later  the  artificial  lighting  is 
discontinued  altogether  for  the  season. 
The  amount  of  light  used  per  square 
foot  varies  and  seems  to  be  a  matter  of 
the  individual  opinion  of  each  rancher. 
The  average,  however,  is  about  one 
watt  for  every  fifty  square  feet  of  floor 
surface.   

In  Norway,  a  great  deal  of  interest 
is  being  excited  by  the  use  of  electric 
smelting.  It  is  believed  by  some  that 
this  is  a  clue  to  the  future  development 
of  the  iron  industry  there.  It  is  pro- 
posed in  one  place  to  construct  electric 
works  capable  of  producing  80,000  tons 
of  iron  per  annum,  as  far  as  possible 
from  Norwegian  ores  and  utilizing 
water  power  for  the  purpose. 
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HAND  INSTRUMENTS  FOR 
MEASURING  ANGLES 

THIS  apparatus,  which  compares 
with  the  sextant  or  other  reflecting 
instrument  of  that  type,  is  based  upon 
the  use  of  reflecting  prisms.  They  are 
mounted  upon  a  circular  plate  whose 
periphery  carries  a  scale  of  angular 
measurements.  The  prism,  P,,  con- 
sists of  two  right-angle  pieces  secured 
face  to  face  as  shown,  with  reflecting 
surfaces  of  silver  deposited  upon  the 
two  faces  in  contact.  This  prism  is 
mounted  so  as  to  rotate  freely,  the 
angular  scale,  T,  turning  with  it.  The 
spindle  is  received  by  the  handle  A,  of 
the  instrument.  This  is  shown  clearly 
in  Fig.  2.  The  prism,  P,,  has  a  sil- 
vered face  and  the  dotted  lines  indicate 


line  with  the  first  one.  The  angular 
reading  is  then  taken  giving  the  angle 
between  the  two  objects.  The  instru- 
ment can  be  used  for  vertical  or  hori- 
zontal angles  and  as  made  is  remark- 
ably compact. 


LOSSES  IN  CAR  GENERATORS 

ONE  of  the  most  popular  systems  of 
regulating  current  generation  in 
small  dynamos  of  the  automobile  type 
used  for  storage  battery  charging  is  the 
third  brush  system  and  while  the  prac- 
tical value  of  this  system  cannot  be 
questioned  it  appears  that  dynamos  reg- 
ulated by  this  means  are  not  as  efficient 
at  all  speeds  as  those  having  other 
methods  of  control,  such  as  speed  gov- 
ernors.   The  matter  was  considered  by 


Diagrams  defining  principles  of  instruments  for  measuring  angles 


the  course  of  rays  from  a  distant  object 
when  the  scale  is  set  at  zero.  The  rays 
are  reflected  from  the  silvered  surfaces, 
S2  and  Slt  and  are  brought  by  refrac- 
tion back  into  line.  P3,  represents 
another  prism  also  with  reflecting  sur- 
faces, the  one  at  S3,  being  very  thin  so 
that  it  can  be  seen  through  by  the  ob- 
server. With  bis  eye  at  0  the  observer 
by  direct  vision  looking  through  the 
prisms  P3,  Pt  and  P2,  sees  a  distant 
object.  By  turning  the  prism  P2,  differ- 
ent objects  are  brought  into  the  field 
of  view,  and  the  reading  of  the  angular 
displacement  on  the  scale  gives  the  an- 
gular distance  of  the  object. 

Looking  at  Fig.  2,  it  will  be  seen  that 
by  reflection  the  observer  sees  the  object 
directly  opposite  to  him.  Rays  from  it 
strike  the  oblique  face  on  the  right  of 
the  prism,  P„,  are  reflected  from  that 
face  to  the  face,  S„  and  fence  the  ob- 
server's eye.  To  determine  the  angle 
between  two  distant  objects  one  of  them 
is  brought  into  the  direct  field  of  view 
by  double  reflection  in  the  prism,  P3. 
The  prism,  P2,  is  then  rotated  until 
the  other  distant  object  is  brought  into 


a  writer  in  Automotive  Industries  in  a 
recent  issue.  He  cites  the  current  out- 
put of  a  typical  shunt  wound  machine 
running  at  1200  r.p.m.  as  110  amperes, 
at  8  volts  potential,  if  the  only  loss  to 
be  considered  was  armature  winding 
resistance. 

Brush  loss  brings  the  current  down  to 
75  amps;  .reactance  to  55  amps;  field 
distortion  to  32  amps;  and  then  chang- 
ing the  excitation  from  shunt  to  third 
brush  reduces  it  to  the  final  rate,  14 
amps. 

In  ordinary  non-interpole  generators, 
commutation  is  improved  by  shifting 
the  brushes  forward  under  the  tip  of 
the  leading  pole,  thereby  bringing  the 
coils  undergoing  commutation  into  an 
assisting  field.  But  in  the  third  brush 
machine  under  load  condition,  shifting 
either  forward  or  back  of  neutral,  brings 
the  coils  into  an  unfavorable  field. 
This  indicates  why  the  output  of  this 
class  of  machine  may  change  50  per 
cent  after  being  installed  on  the  car  in 
case  the  brushes  are  not  well  ground  in. 

From  the  theory  that  was  given  the 
following  operating  points  are  deduced : 


1.  Poor  connection  in  the  charging 
line  increases  the  amperes  output. 

2.  Increasing  the  main  brush  or  third 
brush  width,  decreases  the  output. 

3.  Setting  the  third  brush  to .  give 
higher  output  than  normal  is  dangerous 
because  the  trailing  edges  of  the  main 
brushes  will  be  burned  away,  resulting 
in  still  higher  output. 

4.  Setting  the  main  brushes  ahead  of 
the  manufacturer's  position  is  danger- 
ous because  a  larger  field  current  will 
be  drawn  for  a  given  output. 

5.  Setting  the  main  brushes  back  of 
neutral  is  dangerous  because  it  will 
cause  heavy  short  circuit  currents  to 
flow  through  the  main  brushes,  eating 
away  the  trailing  edge. 

6.  Setting  the  brushes  on  neutral  by 
finding  the  position  of  "no  rotation," 
with  only  armature  current  flowing,  is 
correct  only  with  generators  having 
symmetrical  pole  faces;  that  is,  equal 
airgaps  at  the  entering  and  trailing 
edges. 

The  third  brush  regulating  system  is 
very  simple  and  even  if  it  does  not  per- 
mit of  maximum  efficiency,  it  gives 
much  less  trouble  than  centrifugal  gov- 
ernors or  voltage  regulators  of  various 
types  incorporating  vibrators  and  con- 
tact points  and  its  use  on  the  greater 
part  of  the  product  of  American  man- 
ufacturers is  proof  of  its  practical  merit 
and  reliability. 


ELECTRICITY  APPLIED  TO  AG- 
RICULTURE IN  GERMANY 

SUMMING  up  an  article  in  the 
Journal  of  the  Royal  Society  of' 
Arts  on  the  use  of  electricity  in  agri- 
culture, with  special  reference  to  its 
development  in  Germany,  a  writer  in 
the  Journal  of  the  Franklin  Institute 
says  that  there  has  been  an  astonishing 
increase  in  the  application  of  electricity 
to  agricultural  operations  in  Germany. 
In  Saxony,  at  least,  electricity  was  thus 
employed  to  a  larger  extent  by  small 
or  moderate  holders  rather  than  by 
large  farmers.  Rural  co-operative  so- 
cieties are  common.  In  1901  there  was 
one;  in  1913  more  than  600-  Some  so- 
cieties develop  electrical  current  them- 
selves, while  others  merely  distribute  it. 

(1)  The  British  farmer  feeds  from 
40  to  50  persons;  the  German  farmer 
feeds  from  70  to  75  persons. 

(2)  The  British  farmer  grows  15 
tons  of  corn;  the  German  farmer  grows 
33  tons. 

(3)  The  British  farmer  grows  11 
tons  of  potatoes;  the  German  farmer 
grows  55  tons. 

(4)  The  British  farmer  produces  4 
tons  of  meat;  the  German  farmer  pro- 
duces 4J4  tons. 

A  chief  factor  in  favor  of  the  Ger- 
man farmer  is  his  increased  use  of 
artificial  fertilizers. 
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The  Process  of  Nickel  Plating 

How  the  Amateur  Can  Do  Good  Work  With  Simple  Apparatus 

L.  M.  Blakey 


MANY  amateurs  and  experiment- 
ers, and  others  for  that  matter, 
have  small  articles  they  wish  to  nickel 
plate,  or  probably  have  tried  to  plate 
with  little  or  no  success.  It  is  for  these 
I  have  prepared  this  article.  Also  for 
the  benefit  of  the  experimenter  that  has 
not  had  the  advantages  of  a  chemical 
education,  I  have  omitted  all  chemical 
formulas.  The  formula  given  here  is, 
at  the  present  time,  in  use  by  a  num- 
ber of  commercial  houses  and  is  giv- 
ing good  results. 

For  the  average  experimenter,  a  one 
or  two-gallon  glass  or  crockery  jar  is 
of  sufficient  size.  To  each  gallon  of 
water,  add  nine  ounces  of  nickel  sul- 
phate, one  tablespoon  of  boracic  acid 
and  about  one-half  pound  of  salt.  The 
latter  is  used  to  make  the  solution  a 
better  conductor  of  electricity. 


in  the  plating  solution.  Wherever  pos- 
sible a  small  buffer  should  be  used  and 
objects  should  be  highly  polished,  if  a 
bright,  smooth  surface  is  desired  in  the 
end.  Next  a  strong  solution  of  lye 
water  should  be  prepared  in  a  metal 
bucket  or  pan — other  than  aluminum 
— placed  over  a  fire  and  allowed  to 
approach  the  boiling  point.  Also  a 
solution  of  potassium  or  sodium  cya- 
nide should  be  prepared  in  a  glass  «r 
crockery  jar.  The  potassium  cyanide 
is  more  desirable  than  the  sodium,  be- 
cause it  is  more  active,  but  the  latter 
is  very  satisfactory.  Caution — Do  not 
breathe  the  fumes  or  get  any  of  the 
solution  in  your  mouth,  because  it  is 
a  deadly  poison.  Always  keep  the  jar 
covered  when  not  in  use. 

Now  the  polished  screws  or  objects 
— if  small — should  be  fastened  on  a 
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Fig.  1.  How  small  articles  may  be  electro-plated  by  the  amateur 


The  electricity  may  be  supplied  by 
one,  two  or  three  dry  cells,  but  a  stor- 
age battery  is  more  desirable.  The 
rate  of  plating  may  vary  from  three  to 
ten  amperes,  according  to  the  size  of 
the  objects  to  be  plated.  For  best  re- 
sults an  ammeter  and  simple  battery 
rheostat  (Fig.  1)  should  be  used  to 
gauge  and  regulate  the  flow  of  current, 
but  these  are  not  absolutely  necessary. 
Ten  to  thirty  minutes  will  be  required 
to  plate  an  object,  depending  on  the 
thickness  of  the  layer  of  nickel  desired. 
It  is  advisable  to  plate  at  a  slow  rate, 
for  if  a  high  rate  is  used,  there  is  a 
tendency  to  "pile"  the  nickel  on,  caus- 
ing a  rough  brownish  surface.  It  is 
also  desirable  to  keep  the  solution  in 
motion  while  the  current  is  on. 

The  reason  so  many  fail  to  plate  ob- 
jects successfully  is  because  the  metal 
is  not  properly  prepared  before  placing 


wire  or  placed  in  a  wire  basket  and 
immersed  in  the  hot  lye  solution  for 
two  or  three  minutes.  When  removed, 
they  should  be  thoroughly  washed  in 
clear  cold  water  and  placed  in  the  cya- 
nide solution  for  the  same  length  of 
time,  after  which  they  are  again  washed 
and  placed  in  the  plating  solution.  Do 
not  touch  the  articles  with  the  hands 
after  the  washing  is  begun,  for  the  oil 
from  the  body  will  probably  cause  the 
nickel  to  peel.  All  objects  to  be  plated 
should  be  placed  on  rod  B — (Fig.  1) 
and  the  nickel  plates — which  may  be 
secured  from  some  chemical  house,  or 
maybe  some  old  heavily  plated  article 
found  around  the  shop,  on  rod  A.  The 
rods  should  be  separated  three  or  four 
inches.  After  a  few  minutes,  if  a  dull 
brownish  or  whitish  color  is  noticed 
you  must  reduce  the  flow  of  current 
Metals  other  than  brass  or  copper 


should  be  copper  plated  before  nickel 
plating,  as  copper  will  fasten  itself  to 
iron,  etc.,  much  more  readily  than 
nickel  can.  For  this  purpose'  use  a 
copper  sulphate  solution. 

After  plating  remove  objects  and 
wash  immediately  in  clear  cold  water, 
then  place  in  hot  water  for  a  minute. 
This  prevents  streaking  and  the  ob- 
jects will  dry  at  once.  They  are  now 
ready  for  the  final  polishing  and  use. 
If  the  above  has  been  carefully  fol- 
lowed there  is  no  reason  why  you 
should  not  be  rewarded  with  a  perfect 
and  lasting  job. 


FLAT  PANELS  AND  NO  SURFACE 
CHECKS  BY  MAXIMUM-HU- 
MIDITY METHOD 

IF  panels  are  over-dried  their  ten- 
dency toward  warping  and  twisting 
is  greatly  increased.  The  lower  the 
moisture  content  the  more  the  warp. 
The  short  time  required  for  drying  pan- 
els, varying  from  a  few  hours  for  thin 
panels  to  a  few  days  for  thick  ones, 
makes  it  impracticable  to  make  actual 
determinations  of  moisture  content  to 
decide  when  the  material  has  reached 
the  desired  degree  of  dryness. 

An  automatic  method  of  insuring  the 
proper  moisture  content  in  dried  panels 
is  proposed  by  the  Forest  Products 
Laboratory.  This  is  what  may  be  called 
the  "maximum-humidity  method,"  in 
which  the  relative  humidity  of  the  air 
in  the  kiln  or  drying  room  is  regulated 
so  as  to  remain  at  the  highest  level 
which  will  permit  the  wood  to  dry  to 
the  desired  degree  (and  no  further)  in 
a  reasonable  length  of  time.  By  this 
method  checking  of  face  veneer  is  also 
prevented. 

The  maximum  -  humidity  method 
lends  itself  to  the  most  convenient  and 
economical  handling  of  the  panel-dry- 
ing operation.  As  there  is  little  danger 
of  over-drying,  the  stock  may  be  left  in 
the  drying  chamber  for  any  reasonable 
length  of  time  beyond  the  minimum  re- 
quired. Thus,  thin  panels  and  thick 
panels  may  be  taken  from  the  press  and 
placed  in  the  kiln  at  the  same  time  and 
removed  at  the  same  time,  even  though 
the  thin  panels  dried  much  quicker. 

For  panels  made  up  of  normally  dry 
veneer,  a  kiln  temperature  of  120  de- 
grees F.  throughout  the  drying  period  is 
a  good  schedule  to  follow.  If  with  this 
temperature  the  humidity  is  maintained 
at  46  per  cent,  the  panels  will  come  uni- 
formly to  a  final  moisture  content  of 
about  8  per  cent  within  a  reasonable 
drying  period. 
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CHEMICAL  NOTES,  * 
RECIPES  AND  FORMULAS 
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NICKEL  PLATING  SOLUTION 

A GOOD  nickel  plating  solution  follows: 
Nickel  Sulphate   100  parts 

Ammonium  Tartrate,  neutral . .  72  parts 

Tannin   0.5  parts 

Dissolve  the  nickel  salt  and  the  tartrate  in 
half  a  quart  of  hot  water  and  add  the 
tannin,  previously  dissolved  in  a  little  ether; 
mix  and  dilute  with  water  to  a  volume  *i 
two  quarts. 

OXIDIZING  COPPER 

CLEAN  the  piece  with  caustic  soda  solu- 
tion, then  treat  with  weak  nitric  acid. 
Finally  immerse  in  a  solution  of  antimony 
chloride  in  hydrochloric  add.  It  gives  a 
tint  bordering  on  violet. 


TO  REMOVE  RUST  SPOTS  FROM 
CLOTH 

PLACE  the  part,  on  which  the  spot  is,  in 
a  saucer,  containing  a  mixture  of  one 
part  of  hydrochloric  acid  and  three  parts  of 
water.  After  the  spot  disappears  the  goods 
must  be  thoroughly  rinsed  out  with  abundant 
water  and  washed.  If  the  spot  is  of  Ions 
standing  or  if  someone  has  used  Javelle 
Water  on  it,  a  15  per  cent  solution  of  tin 
salt  (stannous  chloride)  is  recommended  ap- 
plied as  above  and  followed  by  thorough 
rinsing  and  washing.  No  acid  or  salt  must 
be  left  in  the  goods. 

BLUE-PRINT  PAPER 
The  two  following  solutions  are  separately 
prepared.  1 

Ammonio-citrate  of  Iron   25  parts 

Distilled  Water  100  parts 

2 

Potassium  Ferricyanid   45  parts 

Distilled  Water   100  parts 

The  two  solutions  are  mixed,  filtered  and 
immediately  spread  on  paper  free  from  all 
sizing.  It  is  to  be  dried  before  use  and  all 
the  operations  should  be  conducted  in  the 
absence  of  actinic  light.  After  the  paper  has 
been  exposed  under  the  negative,  it  is  washed 
until  the  yellow  tint  completely  disappears. 
To  accelerate  the  operation  the  prints  may 
be  placed  for  a  few  seconds  in  a  bath  com- 
posed of: 

Chloride  of  Lime  (bleaching  powder)    1  part 

Hydrochloric  Acid    10  parts 

Distilled  Water   200  parts 

The  prints  are  finally  thoroughly  washed 

and  dried.   

SEALING  WAX  FOR  BOTTLES 
Melt  together  the  following: 

Rosin   160  parts 

Lanoline    40  parts 

To  remove  it  from  the  bottles  when  they 
are  to  be  opened  it  may  be  melted  in -a 
Same  and  wiped  off  with  a  cloth. 


ABSORBTION  OF  CARBON  MONOXIDE 
Satisfactory  results  in  the  absorbtion  of 
this  very  dangerously  poisonous  gas  have 
been  obtained  by  the  use  of  the  following 
mixture: 

Manganese  Binoxide  50% 

Cobalt  Oxide  15% 

Copper  Oxide  30% 

SUver  Oxide   5% 

It  may  be  used  in  gas  masks  wherever 
there  is  danger  of  its  evolution.  The  mix- 
ture loses  in  efficacy  by  -the  absorbtion  of 
humidity  from  the  air. 


ENAMELED  LETTERING  ON  GLASS 
The  following  process  may  be  used  for 
lettering  glass  bottles  in  chemical  labora- 
tories and  the  light. 

Red  Lead   15  parts 

Zinc  Oxide   15  parts 

Borax   10  parts 

Cryolite   10  parts 

The  letters  are  painted  on  the  glass  with 
varnish.  The  mixture  is  dusted  on  with  a 
bit  of  waste  and  it  is  then  placed  in  a 
muffle  and  the  enamel  brought  to  fusion  and 
the  bottle  allowed  to  slowly  cool.  Many 
laboratories  have  their  own  muffle  furnaces. 

A  much  simpler  process  is  to  use  a  solu- 
tion of  sodium  silicate  (water  glass)  in  which 
there  is  rubbed  up  some  very  finely  powdered 
red  lead.  The  inscription  is  painted  on  with 
this  mixture,  and  it  is  said  that  after  a  few 
days  it  becomes  very  firmly  adherent. 

CLEANING  METAL  SURFACES 

TO  remove  oxides  from  metallic  surfaces, 
a  weak  solution  of  sulphuric  acid  fol- 
lowed by  rinsing  and  drying  in  saw-dust 
may  often  be  used.  Another  method  is  to 
plunge  the  object  into  a  solution  of  per- 
fectly neutral  stannous  chloride  leaving  it 
there  for  two  hours,  wash  and  dry  as  above. 
The  stannous  chloride  may  be  made  by  dis- 
solving tin  in  hydrochloric  acid  until  the  acid 
is  saturated.  Pure  tin  such  as  is  used  for 
wrapping  chocolate  may  be  employed. 


ALUMINUM  SOLDER 

Zinc  70  parts 

Tin   30  parts 

Silver    3  parts 

Copper    8  parts 

The  zinc  and  tin  are  first  melted  and  the 

silver  and  copper  are  then  added,  preferably 

melted  together  as  an  alloy. 


CEMENT  FOR  ATTACHING  INDIA 
RUBBER  TO  METALS 

Shellac   10  grams 

Ammonia,  22°  100  cu.  centimeters 

This  solution  requires  long  standing,  sev- 
eral weeks  being  necessary ;  it  should  be  per- 
fectly limpid  at  the  end  of  this  time.  Parts 
by  weight  may  be  substituted  for  the  above. 


CASEIN  GLUE 

Casein   35  parts 

Slaked  Lime  in  Powder  30  parts 

Sodium  Silicate  (water  glass)... 20  parts 

Ammonia,  22*   5  parts 

Water   10  parts 

Rub  up  the  casein  with  the  sodium  sili- 
cate, add  the  lime  previously  moistened  with 
the  water  and  then  add  the  ammonia. 


CEMENT  FOR  PHOTOGRAPHIC  FILMS 

WHILE  sealing  wax  will  serve  as  an  ex- 
pedient for  this  purpose,  the  follow- 
ing is  a  formula  for  home-made  cement. 
Some  old  photographic  films  may  be  used  to 
supply  the  celluloid.  They  are  to  be  thor- 
oughly washed  in  warm  water  to  remove 
every  trace  of  gelatine.  They  are  then  dried 
and  dissolved  in  acetone  to  which  it  is  well 
to  add  some  amyl  acetate.  The  formula  is 
given  as  follows: 

Acetone   50  cu.  centimeters 

Amyl  Acetate  50  cu.  centimeters 

Celluloid  from  old  films  2  grams 

If  the  above  are  all  taken  as  parts  by 
weight  the  formula  will  work  perfectly. 


PREPARING  CANVAS  FOR  OIL 
PAINTING 

THE  canvas  is  first  stretched  on  its  frame 
in  the  regular  way.  It  is  next  sized; 
for  this  purpose  a  solution  of  glue  may  be 
applied  or  a  solution  of  starch.  The  latter 
is  made  by  stirring  25  parts  of  starch  with 
1,000  parts  of  cold  water,  which  is  then 
brought  to  boiling.  When  the  canvas  thus 
treated  is  perfectly  dry  it  is  smoothed  off 
with  ground  pumice  applied  with  a  bit  of 
cotton.  After  this  it  is  given  a  coat  of  oil 
color,  white  or  slightly  yellow;  the  oil  color 
should  have  two  thirds  of  its  volume  of 
turpentine  mixed  with  it. 

REMOVING  PAINT  FROM  WOOD 

CAUSTIC  soda  solution,  while  very  effec- 
tive in  removing  paint  raises  the  grain 
of  the  wood  and  also  soaks  into  it  so  that 
it  is  almost  impossible  to  remove  it.  The 
following  formula  is  recommended  for  re- 
moving paint: 

Kerosene    25  parts 

Acetone  150  parts 

Ordinary  Alcohol  300  parts 

Benzine   550  parts 

The  kerosene  is  dissolved  in  the  benzine. 
The  acetone  is  then  added  and  last  of  all 
the  alcohol.  It  is  said  that  it  works  very 
rapidly.  It  is  brushed  over  the  paint  and 
allowed  to  stand  for  a  little  while  when  the 
latter  can  be  scraped  off  easily. 


CEMENT  FOR  ATTACHING  COPPER 
TO  PORCELAIN 

Caustic  Soda    40  parts 

Water   50  parts 

When  dissolved,  add  to  the  above  little  by 
little,  30  parts  of  resin.  When  the  cement 
is  to  be  used  mix  with  it  its  own  weight  of 
plaster  of  paris  and  apply  at  once. 


OXIDIZING  COPPER 

Water   1,000  parts 

Powdered  Orpiment  (Arsenious  Sul- 
phide)  2  parts 

Crystalized  Sodium  Carbonate.. 20  parts 
Boil  for  a  few  minutes  and  immerse  in  it 
the  object  to  be  oxidized  or  bronzed,  con- 
stantly moving  it  about.    When  darkened 
sufficiently,  wash  and  dry. 
Remember  that  the  bath  is  very  poisonous. 

BRONZING  ZINC 
Prepare  the  two  following  solutions: 
Potassium-Sodium  Tartrate. . .  30  parts 

Caustic  Soda   40  parts 

Warm  Water  250  parts 

In  another  vessel  dissolve  35  parts  of 
copper  sulphate  in  250  parts  of  warm  water. 

The  second  solution  is  slowly  poured  into 
the  first  with  constant  stirring  with  a  glass 
rod  or  stick  of  wood,  until  any  precipitate, 
which  forms,  is  redissolved. 

A  brush,  free  from  all  metal  winding,  is 
used  to  apply  the  solution  to  the  zinc  sur- 
face; the  first  color  which  shows  is  violet 
but  it  soon  develops  a  brown  color,  and 
must  be  immediately  washed  copiously  the 
instant  the  desired  tint  is  attained.  It  is 
well  to  varnish  the  metal  after  it  is  abso- 
lutely dry. 


For  liquid  glue  soak  good  glue  in  cold 
water  for  twelve  hours  and  then  liquefy  by 
heat.  Add  to  the  solution  one  tenth  of  its 
volume  of  water  glass  solution. 
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How  to  Get  More  Mileage 

AsConcise  Exposition  of  Some  of  the  Factors  Governing  Fuel  Consumption  of  Auto- 
mobile Motors  and  Points  to  Observe  to  Secure  Most  Economical  Use  of  Gasoline 

By  Victor  W.  Page,  M.  S.  A.  E. 


GLD  timers  in  the  automobile 
business  can  remember  the 
time  when  gasoline  was  a  drug 
on  the  market  and  when  it  could  be 
procured  for  a  few  cents  a  gallon.  For 
a  number  of  years  the  best  gasoline 
could  be  bought  for  ten  and  eleven 
cents,  even  after  automobiles  began  to 
be  used  in  quantities.  The  automobile, 
however,  is  not  the  only  piece  of  auto- 
motive apparatus  that  uses  liquid  fuel, 
nor  is  it  the  only  one  that  has  increased 
greatly  in  numbers  during  the  past  dec- 
ade. In  addition  to  the  demands  made 
upon  the  fuel  producers  by  the  auto- 
mobile, we  have  an  additional  demand 
created  by  the  increasing  use  of  motor 
boats,  farm  tractors,  small  farm  power 
plants,  isolated  electric  lighting  plants, 
and  even  the  airplane,  all  of  which  use 
the  more  volatile  constituents  derived 
from  fuel  oil  in  their  engines.  In  ad- 
dition to  the  consumption  of  the  re- 
fined products,  we  find  a  greatly  in- 
creased consumption  of  the  fuel  or  burn- 
ing oil  due  to  the  use  of  oil  bunting  lo- 
comotives and  ship  boilers  and  naturally 
any  oil  burned  in  this  way  cannot  be 
refined  or  become  available  for  use  by 
the  engines  requiring  a  more  volatile 
fuel. 

A  careful  study  of  the  statistics  in  a 
memorandum  issued  by  the  American 


Petroleum  'Institute,  shows  that  the 
amount  of  crude  oil  available  during 
the  period  of  very  low-priced  gasoline 
was  so  great  as  to  excuse  for  the  time 
being  any  expenditure  of  effort  on  the 
part  of  the  automotive  engineer,  to  con- 
serve fuel.  That  time  is  past.  Today, 
we  are  facing  a  problem  both  from  the 
automotive  engineer's  and  the  oil  man's 
aspect  of  an  insufficient  production  of 
crude  oil  to  meet  with  the  great  de- 
mands being  made  upon  it.  It  would 
seem  that  at  the  present  time,  the  prob- 
lem of  the  automotive  engineer  is  to 
build  engines  and  so  design  the  cars 
they  are  to  drive  that  instead  of  going 
from  7  to  12  miles  on  a  gallon  of  gas- 
oline, the  car  will  go  from  20  to  30 
miles  on  the  same  amount.  Another 
problem  is  not  only  to  construct  en- 
gines to  burn  refined  oil  produced  from 
petroleum  but  also  to  contrive  power 
plants  that  wijl  work  efficiently  on  al- 
cohol or  certain  synthetic  or  manu- 
factured fuels  that  have  been  broached 
as  substitutes  for  petroleum. 

It  is  not  possible,  however,  to  do  this 
designing  overnight  and  meanwhile 
there  are  several  million  automobiles 
and  other  pieces  of  automotive  appa- 
ratus that  were  designed  initially  for 
the  purpose  of  utilizing  volatile  liquid 
fuel.    The  owner  of  such  machinery 


cannot  throw  an  investment  represent- 
ing thousands  of  dollars  in  some  in- 
stances, into  discard,  even  if  a  new  en- 
gine and  fuel  suitable  for  it  were  de- 
veloped in  the  near  future.  All  such 
people  can  do  is  to  do  the  best  they 
can  with  the  equipment  they  have  and 
to  try  and  conserve  the  available  sup- 
ply of  fuel  that  their  engines  will  op- 
erate on. 

It  is  possible  for  a  careful  car  owner 
to  off-set  the  augmenting  cost  of  gaso- 
line in  many  cases,  if  he  will  make  sure 
that  all  parts  of  his  car,  which  con- 
tribute to  the  fuel  consumption,  are 
working  properly.  There  are  various 
factors  that  contribute  to  the  waste  of 
gasoline  that  has  been  almost  universal 
in  times  past  and  which,  of  course,  was 
largely  due  to  the  low  cost  at  which  it 
could  be  obtained.  It  is  possible  for 
any  motorist  to  reduce  the  fuel  cost  per 
mile  by  eliminating  various  sources  of 
waste  that  make  a  demand  on  the  motor. 
Illustrations  are  presented  to  show  a 
few  of  the  common  points  about  an 
automobile  that  demand  attention  if  the 
motorist  wishes  to  conserve  gasoline. 

Obviously,  one  of  the  most  common 
causes  of  waste  is  in  poor  carburetian 
and  even  in  cars  of  recent  development, 
we  find  manifold  designs  and  carbure- 
tors that  use  more  gasoline  than  they 


Carburetor  must  be 
Ignition  System        property  adjusted 
must  be  Efficient,     and  there  should  be 
no  Fuel  leaks. 


Keep  Universal  Joints 
well  greased 


Adjust  Brakes  carefully 
.so  they  will  not  bind 


\6earcasemust"  ^\*lflesur^muWfe'rlim 

'Front  Wheel  Be  sure  Compression        besupplied  with         is  clean- clogged 

Bearingshould         is  good,  Valves  timed       proper  grade  Muffler  absorbs  Poneh 

and  operating  properly    of  Oil 

and  Engine  we/loiled  Driving  Gears  must  be  properly/ 

adjusted  and  lubricated 


not  bind 


Sectional  view  of  Packard  Twin  Six  automobile  showing  parts  needing  inspection  in  endeavoring  to  save  gasoline 
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Be  sure  there  are 
no  leaks  in  lank 
Or  Piping  v 


Be  sure  Pear  Wheel  Bearings 
are  properly  oiled-  they  are 
apt  to  be  neglected 


Keep  front  Tires 
\we  I  I  inflated 
Be  sure  Ignition  System    \     Cylinder  should  be 
is  properly  timed  and      \     l  clear of 'Carbon 
working  at  maximum 
Efficiency  K 


Driving  bears, 
differential  and , 
Bearings  must 
properly  adjusted 
and  lubricated 


Keep  Tires  well 
in  fla  ted-  soft 
Tires  consume 
Power 


Wheel  Bearings  musfbe 
properly  adjusted-Tight 
Bearings  take  more 
Power 


Check  o  ver  Spark  Plug  Gaps  - 
these  must  be  right 


Plan  view  of  King  eight-cylinder  chassis  showing  location  of  parts  to  inspect  in  the  search  to  eliminate  wasted  power 


should.  Changing  a  manifold  is  a 
problem  that  requires  the  services  of  an 
expert  engineer  but  it  is  not  a  serious 
matter  to  provide  heating  means  by 
which  either  cooling  water  or  exhaust 
gases  may  be  supplied  to  heating  ele- 
ments attached  to  the  unheated  mani- 
fold. Motor  fuels  of  today  are  not  as 
volatile  as  those  marketed  several  years 
ago,  so  a  man  who  owns  a  type  of  car 
dating  back  more  than  a  few  years, 
should  be  careful  to  see  that  all  pre- 
cautions are  taken  to  not  only  supply 
warm  air  to  primary  air  intake  of  the 
carburetor  but  also  to  heat  the  mani- 
fold to  assist  in  vaporization.  The  car- 
buretor should  be  carefully  inspected 
to  see  that  there  is  no  leakage  at  the 
float  control  needle  valve  which  will 
permit  a  slow  flooding  to  take  place  and 
a  loss  of  gasoline  from  the  mixing 
chamber. 

One  should  be  sure  that  the  car- 
buretor is  properly  adjusted.  If  it  is 
of  the  non-adjustable,  spray  nozzle  type 
of  carburetor,  an  expert  should  be  en- 
gaged to  try  and  see  if  a  smaller  size 
of  jet  will  not  give  adequate  results.  If 
the  carburetor  has  an  air  adjustment, 
it  should  be  remembered  that  after  the 
motor  gets  started  and  heats  up  that  it 
is  possible  to  supply  more  air  to  the 
mixture  than  can  be  used  advantage- 
ously with  a  cold  motor. 

This  mistake  made  by  most  men  in 
adjusting  a  carburetor  is  to  supply  a 
mixture  that  is  too  rich  in  order  to  per- 
mit rapid  acceleration  and  easy  start- 
ing. The  point  that  should  be  con- 
sidered, is  to  set  the  carburetor  with 
maximum  economy  because  there 
should  be  no  difficulty  in  starting  the 


engine  and  instead  of  depending  on  a 
rapid  acceleration  or  pick-up  of  the 
motor  and  adjusting  the  carburetor  to 
supply  a  rich  mixture,  the  motorist 
should  use  the  change  speed  gearing 
which  has  been  provided  for  a  specific 
purpose  and  shift  to  a  lower  speed 
when  it  is  desired  to  make  a  quick  get- 
a-way  in  traffic  instead  of  having  the 
carburetor  set  "rich"  so  that  the  car 
will  accelerate  on  the  high  gear. 

Even  if  the  carburetor  is  adjusted 
properly,  if  the  ignition  system  is  not 
functioning  as  it  should,  or  if  for  any 
reason  the  spark  occurring  in  the  cyl- 
inders is  not  of  sufficient  intensity,  or 
properly  timed,  it  will  require  a  wider 
throttle  opening  and  consequently  a 
greater  consumption  of  gasoline  to  ob- 
tain sufficient  power  from  the  motor 
to  drive  the  car  at  the  desired  speed. 
In  other  words,  one  must  supply  a  rich, 
easily  ignited  mixture  to  compensate 
for  a  weakened  ignition  spark.  As  most 
cars  are  now  equipped  with  self-start- 
ers, there  is  no  excuse  for  running  an 
engine  idly  when  the  car  is  not  in  mo- 
tion so  this  cause  of  waste  is  easily 
eliminated. 

To  get  the  maximum  amount  of  pow- 
er from  an  internal  combustion  engine, 
it  is  evident  that  it  must  be  in  proper 
working  order.  If  any  of  the  bearings 
are  fitted  too  tightly,  or  if  lubrication 
is  inadequate,  there  will  be  considerable 
friction  that  must  be  overcome  by  burn- 
ing an  extra  amount  of  gasoline.  Valves 
should  be  ground  in  and  properly 
timed,  there  should  be  no  carbon  in  the 
cylinder  head  or  on  the  piston  top. 
The  piston  rings  must  be  in  good  con- 
dition because  it  is  essential  that  the 


Di 


compression  pressure  be  maintained  to 
the  point  of  maximum  efficiency. 

The  working  pressure  obtained  by 
burning  combustible  gas  in  a  cylinder 
depends  upon  the  amount  of  compres- 
sion prior  to  ignition.  If  the  engine  is 
designed  to  operate  on  seventy  pounds 
compression,  a  leakage  by  the  pistons, 
piston  rings,  or  because  of  score  marks 
in  the  cylinder  walls,  will  reduce  its 
compression  and  in  some  cases  even  cut 
it  in  half.  Obviously  this  will  reduce 
the  efficiency  of  the  engine  because 
there  will  be  diminished  force  to  the 
explosion  and  it  will  call  for  a  greater 
throttle  opening  and  a  larger  amount 
of  gas  to  produce  anywhere  near  the 
amount  of  power  needed  for  average 
running  conditions. 

It  is  important  to  inspect  all  parts  of 
the  ignition  system,  making  sure  that 
the  spark  plugs  have  the  proper  gap 
between  the  electrodes  and  also  that 
points  in  the  timing  device  are  clean 
and  in  correct  adjustment.  Positive 
and  energetic  ignition  has  a  very  great 
bearing  on  gasoline  economy.  This  is 
not  usually  understood.  In  examining 
the  various  parts  of  the  transmission 
system,  the  clutch  spring  tension  should 
be  such  that  there  is  no  slipping  and 
the  various  portions  of  the  clutch  that 
transmit  power  must  be  functioning 
properly  because  a  slipping  clutch  al- 
ways means  power  wasted. 

Various  bearings  on  the  running 
gear,  especially  those  in  the  rear  axle, 
are  apt  to  be  neglected  as  far  as  lu- 
brication is  concerned.  Tight  bearings 
or  binding  brakes  hold  the  car  back 
and  increase  the  amount  of  frictional 
(Continued  on  page  429) 
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AEROMARINE  AIR  YACHT 
ALTHOUGH  the  yacht  has  a  wing 
XX  spread  of  104  feet,  there  have 
been  larger  flying  boats  used  in  the 
American  and  British  navies,  and  it  is 
not  in  size  that  the  Aeromarine  yacht 
is  most  noteworthy.  It  is  in  features 
that  make  the  big  ship  a  yacht  rather 
than  a  boat — refinements  like  wind  and 
waterproof  cabins,  large  ports  screened 
with  curtains,  electric  lights,  comfort- 
able wicker  chairs,  ventilators  and  fur- 
nishings— that  the  new  craft  excels. 

In  the  bow  of  the  big  yacht,  which 
is  painted  pure  white,  is  a  cockpit 
which  is  used  for  observation  purposes. 
It  affords  an  unobstructed  view.  Just 
behind  this  in  the  top  of  the  hull  is  a 
sliding  door.  This  leads  into  the  main 
passenger  cabin,  beautifully  furnished, 
roomy,  and  comfortable.  This  compart- 
ment contains  six  wicker  chairs  ar- 
ranged two  by  two  with  an  aisle  be- 
tween. Each  passenger  has  a  circular 
window  of  celluloid  eighteen  inches  in 
diameter  to  himself.  A  sliding  door 
connects  with  the  front  cockpit,  so  that 
passengers  need  not  go  up  the  stairs  to 
reach  it. 

To  the  rear  of  the  big  cabin  but 
ahead  of  the  front  wing  beam  is  a 
space  for  baggage  or  mail.  Behind  that 
is  another  compartment  corresponding 
to  the  chart  room  of  a  yacht,  in  which 
pilot  and  mechanic  sit  together.  The 
roof  of  their  compartment  is  raised 
above  that  of  the  main  cabin  so  that 
they  have  a  clear  view  ahead.  Breath 
this  compartment  are  the  gasoline  and 
oil  tanks.  The  pilot  and  mechanic  are 
located  under  the  upper  wing  close  to 
the  two  Liberty  motors,  which  are  set 
a  short  distance  on  either  side  of  the 
hull  in  the  gap  between  the  wings. 
The  propellers  are  set  in  front  of  the 
wings.  From  the  pilot's  compartment 
a  door  opens  direct  to  the  lower  wing  so 
that  the  mechanic  can  reach  the  motors 
while  in  flight.  A  dual  control  system 
is  used  to  enable  a  ]S!lot  and  pilot- 
mechanician  to  alternate  in  handling 
the  "ship"  in  long  flights. 


Behind  the  pilots,  and  also  behind 
the  great  wings,  is  another  commodious 
cabin  in  the  hull.  This  is  not  quite  so 
large  as  the  main  cabin,  for  it  is  de- 
signed to  seat  four  passengers.  Large 
windows  enable  the  voyagers  to  watch 
the  earth  or  clouds  passing  by.  The 
great  plane  deserves  the  description  of 
air  yacht  or  cruiser  not  only  on  ac- 
count of  its  size  and  beauty,  but  because 
of  the  distance  which  its  large  gasoline- 
carrying  capacity  enables  it  to  cover  in 
a  single  flight.  The  boat  has  a  high 
speed  of  85  miles  an  hour  and  a  low 
or  landing  speed  of  SO  miles.  Fuel 


gasoline-carrying  capacity  is  230  gal- 
lons and  her  oil  capacity  twenty  gal- 
lons. Fully  loaded  she  weighs  12,823 
pounds.  Without  passengers,  fuel,  etc., 
she  weighs  8,456  pounds.  > 


SEWING  MACHINE  OILS 

THE  best  oil  for  lubricating  sewing 
machines  and  other  delicate  mech- 
anism is  composed  of  3  ounces  recti- 
fied benzoline,  1  ounce  foreign  oil  of 
lavender  and  9  ounces  pale  oil  of  al- 
monds, which  are  well  mixed  together 
and  filtered.  A  good  mixture  is  3 
ounces  petroleum,  9  ounces  pale  nut 


View  of  Aeromarine  air  yacht  hull,  showing  cabin  and  location  of  power  plants 


and  oil  supply  for  four  hours  may  be 
carried  in  addition  to  the  full  load  of 
twelve  persons  each  of  an  estimated 
weight  of  180  pounds  and  620  pounds 
of  mail,  freight  or  baggage. 

The  air  yacht  has  an  upper  wing 
spread  of  104  feet  and  a  lower  wing 
of  75  feet,  giving  her  a  total  of  1,397 
square  feet  of  supporting  surface,  not 
including  that  of  elevators  and  stabi- 
lizer. Her  height  is  18  feet  9  inches 
and  length  50  feet.  Two  Liberty  twelve- 
cylinder  motors  totalling  660  horse 
power  drive  her  through  the  air.  Her 


oil,  40  to  50  drops  essential  oil  of 
almonds,  all  of  which  are  mixed  to- 
gether and  filtered.  A  very  good  light 
oil  is  made  of  2  parts  sperm  oil  and  1 
part  petroleum.  Another  method  is  to 
take  a  light  oil,  mix  it  with  eight  times 
its  weight  of  absolute  alcohol  and  put 
it  in  a  retort.  This  mixture  is  boiled 
for  ten  minutes,  poured  off  and  allowed 
to  cool.  It  is  then  evaporated  until  it 
is  reduced  to  1/5  of  its  original  volume, 
at  which  time  it  is  ready  for  use.  It 
should  be  kept  in  well-stoppered  bot- 
tles and  is  suitable  for  the  finest  work. 


Aeromarine  ok  yacht  under  way  on  the  surface  of  the  water  preparatory  to  taking  off 
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Simple  Kite  Photography 

By  L.  B.  Robbins 


MUCH  interest  has  been  aroused 
regarding  aerial  photography 
since  the  war.  Remarkable 
pictures  were  taken  from  airplanes  and 
observation  balloons,  but  as  the  general 
public  does  not  own  either  one  of  these 
things,  we  can  confine  our  efforts  to 
photographing  from  kites.  All  the  es- 
sentials of  aerial  photography  can  be 
enjoyed  with  a  common  kodak,  either 
the  folding  or  the  box  kind,  and  a  good 
kite  capable  of  lifting  four  or  five 
pounds  will  be  sufficient  to  carry  all 
the  apparatus  you  will  require. 

As  the  modern  kite  is  capable  of  lift- 
ing about  3/10  of  a  pound  to  each 


shows  a  good  way  to  suspend  the 
camera.  Lash  a  smooth  ring  to  the 
kite  string  just  in  front  of  the  bridle. 
Then  make  a  harness  of  heavy  cord  so 
the  camera  will  hang  lens  down  and  tie 
the  top  of  the  harness  to  a  second  ring. 
This  ring  is  then  attached  to  a  light 
but  stout  line  which  passes  through  the 
ring  on  the  kite  string.  After  the  kite 
is  flying  the  desired  height,  pull  gently 
on  the  free  end  of  the  camera  string 
and  raise  the  camera  to  the  ring  on  the 
kite  string.  Then  lash  the  camera 
string  to  the  place  where  the  kite  string 
is  fastened  or  held. 
The  methods  of  releasing  or  snap- 


Screw 

Eye.. 


Kite  Bridle 


How  the  camera 
is  carried  from 
the  kite  string. 

•  Screw  Eye  /Shutter 


,-Kite  Strina 
-  -Hois  tinq  String 


■  Water  Drips  Out 


Style  of  release  used  to  automatically 
operate  cable  release  on  folding  cameras 

A  drop  of  acid 
on  strinq-. 


Automatic  Release  for 
Box  Kodak. 


Another  Method 
for  Box  Camera 


Bow  camera  may  be  operated  for  simple  kite  photography  experiments 


square  foot  of  surface,  a  kite  of  20 
sq.  ft.  area  will  do  the  trick.  Use  a 
tailless  or  box  kite  if  possible,  other- 
wise be  sure  the  one  you  do  use  is  as 
steady  as  it  is  possible  to  make  it. 

The  whole  trick  in  kite  photography 
is  to  raise  the  camera  to  the  desired 
height  and  then  release  the  shutter  of 
the  camera  at  a  time  when  all  possible 
scenery  is  within  range  of  the  lens. 
The  higher  the  camera  is  raised  above 
the  ground  the  shorter  the  exposure  it 
will  be  necessary  to  give  the  film  or 
plate.  Also,  with  a  short  exposure, 
there  will  be  less  liability  to  blur  the 
picture  by  sudden  whirling  of  the 
camera  or  lurching  of  the  kite. 

Choose  a  bright  day  and  a  time  when 
the  sun  rides  high  so  it  will  not  shine 
in  the  lens.  This  will  also  make  your 
pictures  sharper  with  the  short  exposure 
it  is  necessary  to  give  them.  The  sketch 


ping  the  shutter  are  many,  but  the  most 
simple  for  our  use  are  illustrated  in 
the  sketch.  There  is  an  attachment  on 
the  market  which  will  operate  the  shut- 
ter of  a  folding  kodak  having  what  is 
termed  a  "cable  release".  This  is  set 
to  work  from  10  seconds  to  more  than 
a  minute.  By  using  this  you  can  set 
it  for  the  greatest  length  of  time  pos- 
sible and  then  hoist  the  camera  to  the 
kite  in  ample  time  for  the  shutter  to 
open  and  make  the  picture.  By  a  little 
ingenuity,  this  can  be  adapted  to  op- 
erate the  shutter  on  a  box  camera. 

Two  other  methods  for  working  the 
box  camera  shutter  are  also  shown. 
One  is  to  tie  the  shutter  over  with  a 
piece  of  cotton  string  to  a  tack  in  that 
corner  of  the  camera.  A  second  tack 
is  then  driven  in  the  opposite  corner 
and  an  elastic  band  or  light  spiral 
spring  run  from  the  shutter  to  it.  When 


the  camera  is  ready  to  raise  to  the  kite 
the  string  is  touched  with  a  drop  or 
two  of  strong  acid.  Then  in  the  course 
of  a  few  moments,  the  acid  will  eat 
through  and  rot  the  string  so  that  the 
pull  from  the  spring  will  break  it  and 
pull  the  shutter  lever  over  and  make  the 
exposure. 

The  other  method  is  one  that  will 
enable  one  to  estimate  the  duration  of 
time  a  little  closer.  Arrange  a  spring 
the  same  as  just  explained.  Then  lead 
a  string  in  the  opposite  direction, 
through  an  eye  and  hang  a  vial  or 
other  container  which  will  hold  an 
ounce  or  two  of  water.  Drill  a  small 
hole  in  the  bottom.  When  filled  this 
should  hold  the  shutter  closed  against 
the  tension  of  the  spring.  A  certain 
quantity  of  water  will  drip  away  in  a 
certain  length  of  time  so  when  the  bal- 
ance between  the  weight  of  the  water 
and  the  spring  tension  has  been  re- 
versed, the  shutter  will  be  snapped. 
Other  methods  may  be  suggested  to  the 
experimenter  which  can  be  adapted  to 
his  own  case. 

Of  course,  the  camera  will  have  to 
be  lowered  after  each  exposure  and  a 
fresh  film  turned  in  place.  Films  are 
preferred  to  plates  because  of  their  not 
being  liable  to  breakage  if  the  camera 
receives  a  shock  in  flight  or  in  lower- 
ing to  the  ground. 


NEW  TRIANGLE 

THE  triangle  illustrated  will  cer- 
tainly be  appreciated  by  draftsmen 
and  others  who  have  occasion  to  use 
tools  of  this  nature,  because  it  com- 
bines in  one  simple  piece  of  apparatus 
the  usual  form  of  triangle  and  also  a 
protractor.  The  protractor  scale  is  riv- 
eted to  the  movable  piece  of  the  tri- 


Fixed 
Piece 


Movable 
■'  Piece 


Clamp  Screw 


Hinge 


New  English  triangle  and  protractor  com- 
bination 

angle,  which  is  hinged  to  the  lower 
end  of  the  fixed  piece.  A  clamp  de- 
vice is  attached  to  the  fixed  piece  so 
that  the  scale  may  be  locked  in  any 
desired  position.  Any  desired  angle 
from  zero  to  90  degrees  may  be  ob- 
tained by  this  tool,  which  means  one 
device  will  do  the  work  of  several  fixed 
side  triangles  and  a  protractor. 
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Commutation  and  What  it  Means  to 

Electric  Motor 


FIG.I 


THE  successful  operation  of  any 
direct  current  dynamo  depends 
very  extensively  upon  good  com- 
mutation. The  commutator  and  brushes 
on  a  dynamo  are  its  most  troublesome 
parts,  so  if  a  motor  could  be  designed 
to  operate  without  these  features  a  big 
improvement  would  be  made  in  the  de- 
sign of  dynamo-electric  machinery. 
When  motors  do  not  commutate  prop- 
erly there  is  sparking  between  the  com- 
mutator and  brushes.  Continued  spark- 
ing is  destructive  to 
the  commutator  and 
brushes  in  that  it 
burns  them  badly 
and  causes  them  to 
wear  unevenly 
which,  in  turn, 
makes  %  the  matter 
worse  as  this  con- 
dition continues. 

To  simplify  the 
explanation  of  the 
operation  of  a  com- 
mutator it  might  be 
said  that  its  function 
is  the  same  as  that 
of  a  switch;  to  make 
and  break  a  circuit. 
Now,  when  the 
brush  leaves  contact 
with    one  segment 
and  passes  to  the 
next,  'the  brush  en- 
deavors to  draw  the 
current  to  segment  2, 
but  the  current 
which  had  been 
passing  through  seg- 
ment 1  to  the  brush  refuses  to  be  inter- 
rupted so  suddenly.    This  is  due  to 
the  inertia  of  the  current.    As  a  result 
when  the  brush  has  left  the  first  seg- 
ment, the  current  continues  to  flow,  but 
not  through  a  metallic  or  carbon  medi- 
um but  through  air  in  the  form  of  a 
spark  (just  as  it  does  when  you  open 
a  knife  switch). 

At  some  moment  the  brush  short-cir- 
cuits a  coil  and  it  is  at  this  time  that 
the  current  in  the  coil  is  reversed  and 
this  should  be  done  without  sparking 
if  the  machine  is  to  run  efficiently  and 
for  a  long  term  of  years.  The  success 
of  this  operation  depends  upon  whether 
the  current  in  the  short-circuited  coil 
has  been  reversed  or  not  before  the 
brush  leaves  the  first  segment  of  the 
coil.  If  the  current  has  changed  its 
direction  of  flow  all  well  and  good,  but 
if  not,  sparking  will  result. 

Due  to  the  fact  that  the  short-cir- 
cuited coil  is  carrying  a  current,  a  mag- 


By  N.  M.  Ferris 

netic  field  is  set  up  which  tends  to  pre- 
vent the  reversal  of  the  current  by  gen- 
erating a  counter  electromotive  force. 
This  reverse  voltage  is  caused  by  the 
changing  field  surrounding  the  coil 
under  commutation.  The  field  is  made 
to  vary  in  magneto  motive  force  by  the 
reducing  of  the  current  flowing  through 
the  coil  which  takes  place  as  the  com- 
mutator moves  from  the  position  in 
which  the  coil  carries  the  greatest  cur- 
rent, as  shown  in  Fig.  1,  to  that  in 


'.Neutral  Plane  Commutation        Commutation  CommuMion 

p  .  Commutating  Beaming  /Halfway  Finish 

Plane 


FIG.4 


FI6.5 


FIG.6 


Diagrams  explaining  commutation  and  showing  Us  influence  on  motor  action 

which  it  carries  much  less  current, 
shown  in  Fig.  2,  because,  as  can  be 
seen  by  the  arrows,  the  current  divides 
at  M,  part  going  through  the  coil  and 
the  remainder  through  the  segment  2 
to  the  brush.  The  self-induction  resists 
the  quick  change  of  direction  of  the 
current  in  the  short-circuited  coil  as, 
we  might  say,  momentum  resists  the 
quick  stopping  of  the  motion  of  a  heavy 
body  such  as.  a  heavy  ocean  liner. 

As  an  analogy  we  can  say  that  the 
different  directions  of  revolution  of  the 
propeller  represent  the  field  poles;  the 
motion  of  the  ship  can  be  compared 
with  the  direction  of  current  flow  in  the 
coil.  Now  if  we  rotate  the  propeller 
in  a  clockwise  direction  the  ship  will 
move  forward,  but  when  we  suddenly 
stop  the  propeller  from  rotating  in  this 
direction  and  cause  it  to  revolve  in  a 
counter-clockwise  direction,  it  will  take 
some  time  for  the  ship  to  stop  and 
change  its  direction  of  motion.  Thus, 


even  if  the  coil  is  cutting  lines  of  force 
of  a  different  polarity  it  will  take  some 
time  for  the  current  to  change  its  direc- 
tion of  flow. 

Referring  to  Fig.  3,  we  see  that  cofl 
F  has  passed  the  neutral  plane  and  is 
beginning  to  cut  more  lines  of  -force 
which  tends  to  set  up  a  flow  of  current 
in  such  a  direction  as  to  come  out  at 
the  segment  2,  but  the  self-induction 
of  the  coil  prevents  this  from  taking 
place,  consequently  the  current  in  the 
coil  is  at  zero.  A 
current  then  com- 
mences to  flow  in 
the  opposite  direc- 
tion to  which  it  did 
before,  but  just  as 
the  brush  is  about  to 
leave  segment  1,  the 
current  is  but  small 
compared  with  that 
flowing  in  the  other 
coils,  so  it  will  di- 
vide at  S,  part  going 
through  the  coils  (as 
indicated  by  the  ar- 
rows in  Fig.  4)  and 
the  remainder 
through  the  lead  to 
segment  1. 

It  can  readily  be 
seen    that    if  the 
brush  is  to  break 
connection  with  seg- 
ment 1  under  these 
conditions,  that  the 
coil  F  will  be  thrown 
into  series  with  the 
other  coils  on  ,the 
right  of  the  armature.    At  once  the 
current  will  rise  from  almost  nothing 
to  a  maximum,  which  cannot  take  place 
as  quickly  as  the  machine  requires  and 
as  a  result  some  of  the  current  jumps 
across  the  air  gap  between  segment  1 
and  the  brush,  causing  the  spark.  The 
greater  the  speed  at  which  the  coil 
undergoes  commutation,  the  greater  the 
effect  of  induction. 

In  a  machine  of  slow  speed  and  low 
voltage  the  commonest  way  to  remedy 
this  trouble  is  by  means  of  the  "re- 
ristance  method",  as  it  is  called.  To 
obtain  sparkless  commutation  by  this 
method  the  current  in  the  coil  is  caused 
to  reverse  by  the  variation  of  the  con- 
tact resistance  between  the  brushes  and 
the  commutator.  Carbon  brushes  are 
always  used  in  this  method  because 
their  resistance  is  very  great  compared 
with  that  of  the  individual  coil. 

The  second  method  is  by  generating 
a  counter  electromotive  force  in  the 
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short-circuited  coil  which  will  assist 
in  reversing  the  current  in  that  coil. 
This  opposing  voltage  must  be  as  great 
as  that  which  is  generated  by  self-in- 
duction. This  method  is  well  adapted 
to  high  speed  machines  carry  ing  con- 
siderable current.  There  are  two  ways 
of  producing  a  counter  electromotive  in 
the  coil  under  commutation.  Until  re- 
cently the  only  method  of  generating 
an  opposing  voltage  in  the  short-cir- 
cuited coil  of  a  machine  was  to  shift 
the  brushes  slightly  in  the  opposite  di- 
rection to  that  of  rotation.  In  a  gen- 
erator the  brushes  are  shifted  forward 
or  in  the  same  direction  of  rotation. 


known  as  the  "interpole"  or  "commu- 
tating  pole"  method.  Principally,  it 
consists  of  a  very  narrow  magnetic  pole 
placed  between  each  of  the  main  field 
poles.  The  interpoles  are  wound  with 
heavy  copper  wire  and  are  in  series 
with  each  other  and  with  the  armature 
as  illustrated  in  Fig.  6.  If  the  load 
increases,  causing  a  greater  current  to 
flow  into  the  armature  it  must  also  pass 
through  the  interpoles,  thereby  increas- 
ing their  strength  which  would,  in  tum, 
tend  to  generate  a  greater  voltage  in 
the  short-circuited  coil  to  counteract 
the  excessive  flow  of  current  in  this 
coil,  which  would  result  in  sparking. 
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line  if  they  keep  their  clutch  in  and  cut 
out  the  ignition.  Positively,  this  is  not 
making  one  iota  of  saving  because  the 
pistons  are  drawing  in  a  charge  of  gas 
through  the  carburetor  all  the  while 
that  the  engine  is  turning  over,  even 
though  this  gas  is  not  exploded.  This 
practice  is  a  valuable  one  in  cooling  an 
over-heated  engine,  but  is  not  of  any 
value  in  saving  gasoline.  In  order  to 
determine  if  brakes  are  adjusted  prop- 
erly, or  if  there  is  undue  friction  in  the 
axles  or  power  transmission  parts,  the 
car  should  be  tested  from  time  to  time 
by  having  it  coast  down  a  slight  grade 
and  seeing  how  far  it  will  run  without 
power. 

Even  such  a  trivial  thing  as  driving 
with  the  top  down  and  wind-shield 
open  will  have  material  influence  on 
the  fuel  consumption,  especially  on  a 
long  trip  or  if  the  car  is  running  against 
the  wind.  By  proper  attention  to  the 
details  enumerated,  it  is  often  possible 
to  make  a  material  saving  in  fuel  con- 
sumption. 


Sectional  views  of  typical  vehicle  motor  showing  commutator  and  brushes 


This  is  done  so  that  the  coil  under  short 
circuit  will  be  cutting  the  lines  of  force 
of  the  trailing  pole  as  shown  in  Fig.  5. 
In  this  way  a  voltage  is  generated  op- 
posing that  which  has  been  forcing  cur- 
rent through  the  coil,  which  in  turn 
aids  in  reversing  the  current. 

The  angle  through  which  the  brushes 
are  shifted  depends  upon  the  load  of 
the  machine  and  is  found  by  trial.  The 
greater  the  load,  the  greater  the  shift- 
ing angle.  The  brushes  must  not  be 
shifted  too  far  because  this  also  will 
cause  sparking  owing  to  the  fact  that 
the  opposing  voltage  will  have  to  drop 
to  normal  value  before  the  brush  leaves 
the  segment,  which  is  impossible. 

In  a  machine  which  is  subject  to 
quick  and  great  changes  of  load,  it  is 
impossible  to  place  the  brushes  in  such 
a  position  as  to  obtain  sparkless  com- 
mutation, at  all  times.  When  con- 
fronted with  this  obstacle  the  brushes 
are  placed  in  the  mean  load  commutat- 
•  ing  plane.  That  is  to  say,  they  are  so 
placed  that  no  sparking  takes  place 
when  the  machine  is  running  at  the 
average  load.  If  the  load  is  greater  or 
lesser  than  average,  sparking  will  re- 
sult. The  brightness  of  the  spark  and 
its  destructive  ability  will  be  greatest 
when  operating  at  the  farthest  from 
average  load  in  either  direction,  i.e., 
above  or  below  average 

During  the  past  few  years  a  much 
better  means  of  generating  a  counter 
electromotive  force  in  the  short-cir- 
cuited coil  has  been  developed.    It  is 


These  poles  work  automatically,  al- 
ways neutralizing  the  effect  of  self-in- 
duction. The  number  of  ampere  turns 
in  these  interpoles  are  determined  by 
the  manufacturer  according  to  the  H.P. 
of  the  machine  and  thereafter  adjust- 
ment is  unnecessary.  A  greater  range 
of  speed  and  load  can  be  had  with  this 
type  than  with  a  machine  without  inter- 
poles. 


HOW  TO.  GET  MORE  MILEAGE 

(Continued  from  page  425) 
resistance  that  the  engine  power  must 
overcome.  The  rear  axle,  differential 
housing  and  change  speed  gearing 
should  be  filled  with  a  medium  weight, 
special  transmission  lubrication  and 
not  a  heavy  fibrous  grease  because  a 
heavy  grease  at  these  points  will  cause 
a  certain  amount  of  friction  and  con- 
tribute its  small  quota  to  the  total  pow- 
er loss. 

Improperly  inflated  tires  will  make 
for  greater  power  consumption.  A 
motorist  can  easily  tell  this  by  noting 
the  amount  of  effort  it  takes  to  move  a 
car  by  moving  it  with  even  one  tire 
partly  deflated  and  how  easily  a  car 
moves  when  all  the  tires  are  blown  up 
to  the  proper  point.  If  a  car  is  driven 
in  a  district  where  there  are  some  hills, 
it  is  always  well  to  stop  the  motor  while 
the  car  is  going  down  the  hill  and  allow 
the  car  to  coast  down  by  relieving  the 
clutch.  Some  motorists  have  a  mis- 
taken idea  that  they  are  saving  gaso- 


LITMUS  TEST  PAPERS 

LITMUS  test  papers  are  widely  used 
1  in  the  chemical  industry  for  indi- 
cating acid  or  alkaline  reactions.  Lit- 
mus paper  may  be  prepared  by  rubbing 
good  litmus  with  a  little  hot  water  in  a 
mortar,  pouring  the  mixture  into  an 
evaporating  basin;  add  water  until  the 
proportion  is  half  pint  water  to  1  ounce 
litmus;  cover  up  so  as  to  keep  warm  for 
an  hour,  then  filter  the  liquor  and  pour 
fresh  hot  water  on  the  residue.  This  is 
boiled,  covered  as  before,  and  allowed 
to  stand.  The  operation  is  repeated  a 
second  time  and  if  much  color  comes,  a 
third  time.  The  first  solution  is  kept 
separate  from  the  second  and  the  third, 
which  may  be  mixed  together.  The  first 
one  will  not  require  evaporation,  but 
the  others  may  be  so  far  reduced  in 
quantity  that  when  a  piece  of  blotting 
or  filtering  paper  is  dipped  into  them 
and  dried  they  will  impart  a  blue 
color  of  sufficient  intensity  for  use. 
Blotting  paper  or  any  unsized  paper  of 
good  color  and  moderate  thickness  may 
be  used.  The  paper  is  cut  into  con- 
venient size  and  dipped  into  the  solu- 
tion. The  paper  used  should  be  free 
from  earthy  matter  or  carbonate  of 
lime.  Pour  the  litmus  solution  in  a 
plate  and  draw  the  slips  of  paper 
through  it  so  the  liquid  will  coat  both 
sides,  allow  excess  liquid  to  drip  and 
hang  across  lines  to  dry.  The  tint 
should  be  a  distinct  blue.  When  the 
paper  is  dry  it  should  be  tied  up  in 
bundles  and  preserved  from  both  air 
and  light.  A  glass  stoppered  bottle  is 
best  suited  for  the  purpose  of  holding 
test  papers,  and  if  a  piece  of  black 
paper  is  pasted  around  the  outside  of 
the  bottle  the  light  will  be  excluded. 
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How  to  Make  a  Horizontal  Sundial 

By  James  W.  Bulman 


ALTHOUGH  sundials  are  not  used 
l\  for  indicating  the  time,  they  are 
JL  \.  of  great  interest  to  those  who 
are  scientifically  bent,  and  in  this 
short  article  the  writer  gives  some 
simple  instructions  for  making  a  circu- 
lar horizontal  dial. 

First  of  all  procure  a  piece  of  soft 
white  wood  about  ^-inch  thick,  and 
about  10  inches  square.  Draw  on  this 
a  circle  9  inches  diameter  with  a  pen- 
cil compass,  and  cut  round  along  this 
line  with  a  fretsaw,  the  resulting  cir- 
cular piece  of  wood  being  shown  at  A 
in  Fig.  1.  Now  scribe  a  circle  7  inches 
diameter  with  an  old  pair  of  dividers, 
on  this,  as  shown  in  Fig.  3.  Cut  out  a 
slot  Syi  inches  long  and  Ys  inch  wide 
with  a  fretsaw,  which  is  to  take  the 
gnomon  or  style  Fig.  2. 

This  gnomon,  or  style,  should  next 
be  fitted  to  the  circular  wooden  base 
by  inserting  the  bottom  into  the  slot  B 
and  gluing  well  into  place  as  shown  in 
Fig.  4.  Care  must  be  taken  to  ensure 
that  the  style  is  fixed  exactly  at  right 
angles  to  the  dial  board.  This  can  be 
done  by  testing  it  with  a  setsquare, 
first  one  side  and  then  the  other. 

Now  the  dial  is  practically  finished, 
excepting  the  mark- 
ings to  record  the 
time. 

The  two  lines  rep- 
resenting noon  can 
be  scribed  w  i  t  h  a 
sharp  penknife,  as 
shown  in  Figs.  3 
and  4  on  the  north 
side  of  style,  i.e., 
the  direction  to 
which  the  style  is 
pointing.  The  rea- 
son for  these  two 
lines  l/i  in.  apart,  is 
to  allow  for  the 
thickness  of  the 
style.  The  lines  for 
6  a.m.  and  6  p.m. 
can  be  scribed  as 
shown.  The  inter- 
vening hours  had 
better  be  found  by 
trial,  although  if 
those  shown  in  Fig. 
3  be  transferred  they 
will  be  approximate- 
ly correct. 

The  best  way  to 
do  this  is  to  place 
the  dial  perfectly 
level  with  the  aid  of 
a  spirit  level,  on  a 
suitable  support  in 
the  garden  where  the 
sun  shines  all  day, 
so  that  the  noon 


marking  is  pointing  to  the  north.  Se- 
lect a  sunny  day  and  with  the  aid  of  a 


A  vertical  sundial  of  English  design  that  in 
dicates  both  summer  and  winter  tim. 


good  watch  showing  meantime,  (i.e., 
one  hour  slower  than  summer  time) 
and  adding  or  subtracting  so  many 
minutes  to  allow  for  the  equation  of 
time,  endeavor  to  mark  the  half-hours, 
and  hours.  Supposing  you  wish  to 
calibrate  this  sundial  on  August  1,  you 
would  have  to  add  6  minutes  to  the 
time  shown  on  the  watch. 

The  dial  being  temporarily  fixed  as 
before  stated,  a  mark  should  be  made 
every  half-hour  with  a  fine  pointed 
pencil,  and  when  all  the  hours  and 
half  hours  between  4  a.m.  and  8  p.m. 
are  obtained  they  can  be  scribed  on 
with  a  penknife  and  the  figures  put  on 
as  shown  in  Figs.  3  and  4. 

The  sundial  is  now  complete  and 
should  be  given  a  thin  coat  of  any 
good  transparaent  varnish  and  left  to 
dry  for  at  least  two  days.  When  dry 
it  can  be  permanently  fixed  on  the  top 
of  a  stout  wood  pole  or  fancy  pillar  in 
a  sunny  position,  care  being  taken  to 
get  it  exactly  level  and  pointing  to  the 
north.  Fig.  4  shows  the  finished  dial 
on  a  wooden  pole. 

The  following  table  gives  the  ap- 
proximate equation  of  time  for  the  first 
of  every  month  throughout  the  year:— 

Min. 

Jan.  1st 
Feb.  1st 
March  1st 
April  1st 
May  1st  ■ 
June  1st 
July  1st 
August  1st 
Sept.  1st 
Oct.  1st 
Nov.  1st 
Dec.  1st 


Details 


ol  Base  and  Gnomon  and  Plan  of  the  Gradnated  Dial. 


Perspective  View  »I  the  Complete  Sundial 


Fuf.3. 


+  3 
+  13# 
+  12# 

+  4 

—  3 

—  2/2 
3/* 
6 
0 

—  10 

—  16 

—  10 


+ 
+ 


The  plus  sign  in- 
dicates  that  the 
equation  of  time  is 
to  be  added  to  the 
meantime  and  the 
minus  sign  that  it  is 
to  be  subtracted. 
Times  for  interven- 
ing dates  can  be 
found  in  any  nauti- 
cal almanac. — Juni- 
or Mechanics  and 
Electricity,  London. 


It  is  interesting  to 
note  that  American 
Sperry  gyroscopic 
compasses  are  to  be 
installed  in  two 
steamships  being 
built  in  Great  Brit- 
ain. 
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The  Utilitor  Garden  Tractor 


THERE  is  considerable  interest 
at  the  present  time  on  the  part 
of  gardeners  and  owners  of  small 
estates  in  small-sized  tractors  that  may 
be  used  for  work  where  one  of  the 
ordinary,  medium-duty  tractors  could 
not  be  employed  profitably.  The  utili- 
tor machine,  which  is  shown  in  accom- 
panying illustration,  is  a  good  example 
of  this  type  of  light  machine.  It  is 
controlled  by  an  operator  walking  be- 
hind it  or  riding  a  light  cultivator 
through  the  medium  of  control  levers 
mounted  on  grips  that  in  turn  are  car- 
ried on  extended  handle-bars  that  re- 
semble those  used  on  various  types  of 
agricultural  implements  that  must  be 
guided  by  an  operator.  The  machine 
is  exceptionally  compact  in  construc- 
tion and  of  light  weight.  The  sec- 
tional view  at  Fig.  1,  which  is  a  lon- 
gitudinal part  section,  and  that  at 
Fig.  2,  which  is  a  cross  section  taken 
from  the  end,  shows  the  arrangements 
of  the  various  parts  of  the  mechanism 
very  clearly.  The  engine  is  a  single- 
cylinder,  four-cycle  type  having  a  de- 
tachable cylinder  head. 

The  bore  is  Zyi  inches,  the  stroke 
4J4  inches  and  the  normal  speed  1,200 
revolutions  per  minute.  It  is  rated  as 
delivering  from  2  to  4  horsepower  at 
the  belt  and  1J^  to  2  on  the  drawbar. 
It  is  fitted  with  a  Kingston  Model  Y 
carburetor,  and  is  intended  to  be  op- 
erated on  gasoline  fuel.  Ignition  is 
by  Eisemann  high-tension  magneto. 
Another  feature  is  the  use  of  detachable 


rims.  These  rims  are  fitted  with  dif- 
ferent kinds  of  lugs,  according  to  the 
work  to  be  done,  and  when  it  is  de- 
sired to  change  the  lug  equipment,  the 
complete  rim  is  changed  by  means  of 
a  few  bolts  rather  than  by  the  tedious 
process  of  bolting  and  unbolting  each 
lug  individually. 

There  are  standard  types  of  rims,  for 
cultivating,  plowing  and  lawn-mowing, 
respectively.  Other  departures  from 
garden-tractor  construction  are  found 
in  the  use  of  heavier  fly-wheels  and 
the  use  of  more  weight  and  strength 
generally.  It  is  claimed,  also,  that  the 
hitching  of  implements  to  the  utilitor 
has  been  simplified  to  a  marked  degree. 
The  transmission  is  fitted  with  Fafnir 
bearings,  while  the  axle  bearings  are 
of  the  company's  own  make.  Final 
drive  is  by  internal  gear,  the  gear  ra- 
tio between  the  motor  and  the  wheels 
being  35  to  1.  The  drive  wheels  are 
23^4  inches  high  and  are  so  spaced  that 
the  overall  width  is  inches.  A 

belt  pulley  4^§  inches  in  diameter  is 
furnished.  The  weight  of  the  utilitor 
is  700  pounds. 

The  fuel  tank  is  carried  above  the 
engine,  while  the  usual  form  of  water- 
cooling  radiator  is  carried  at  the  front 
end  of  the  tractor.  A  gear  on  the  en- 
gine crankshaft  drives  a  spur  gear, 
which  transmits  power  to  the  clutch 
casing.  This  spur  gear  forms  an  in- 
termediate reduction  of  speed,  the  final 
reduction  being  obtained  between  the 
pinions  on  the  ends  of  the  clutch  cross 


shaft  and  the  large  internal  gears  that 
are  attached  to  and  drive  the  traction 
wheels.  The  clutch  is  controlled  by 
handles  at  the  right  and  left  of  the 
machine,  there  being  two  clutching  ef- 
fects provided,  so  that  either  wheel  may 
be  driven  independently  of  the  other, 
or  both  driven  together.  This  handle 
clutch  control  is  obviously  necessary  to 
make  for  easy  steering  of  the  tractor, 
as  it  renders  the  machine  straight  steer- 
ing and  does  not  require  the  operator 
to  exert  any  strength  in  attempting  to 
swing  it  around  by  the  leverage  ob- 
tained by  the  long  handle-bars. 

The  tractor  will  run  in  a  straight 
line  when  both  clutches  are  engaged 
and  will  turn  in  one  direction  or  the 
other  depending  upon  which  clutch  is 
engaged.  Ignition  is  by  high-tension 
magneto,  and  the  engine  is  easily 
started  with  a  starting  handle  that 
forms  part  of  one  of  die  engine  fly- 
wheels. Engine  cooling  is  by  the 
thermo-sylphon  system,  and  there  are 
very  liberal  water  spaces  provided 
around  the  cylinder  and  cylinder  head. 
While  this  machine  is  light  in  weight, 
it  has  been  proportioned  with  due  re- 
gard to  continuous  duty,  and  it  is  stated 
that  it  will  have  a  drawbar  pull  equiva- 
lent to  one  horse.  A  belt  pulley  is  at- 
tached to  the  crankshaft  end  and  will 
enable  the  machine  to  be  used  for  sta- 
tionary power  purposes  within  its  ca- 
pacity. Obviously,  it  could  be  coupled 
up  to  any  other  form  of  machine  that 
did  not  require  more  than  4  or  5  horse- 
power in  the  same  manner. 


Sectional  views  showing  arrangement  of  parts  of  typical  small  garden  tractor  driven  by  a  one-cylinder  engine.  Fig.  1.  Longitudinal  part 

section.    Fig.  2.  Sectional  end  elevation 
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AVIATION  BRIEFS' 
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FISHING  FROM  A  BLIMP 

ONE  of  the  features  of  the  dirigible 
balloon  is  that  it  is  possible  to 
balance  the  load  carried  by  the  gas  bag 
so  accurately  that  the  balloon  may  be 
readily  moved  to  any  desired  level.  As 
is  well  known  to  balloonists,  the  lift- 
ing power  of  the  gas  contained  in  the 
bag  may  be  balanced  so  accurately  by 
using  ballast  that  may  be  easily  dis- 
posed of,  such  as  water  or  sand,  that 
a  balloon  may  be  made  to  rise  by 


A  FRENCH  AVIETTE 
AT  various  times  we  have  published 
A  short  items  detailing  experiments 
that  are  being  carried  on  in  France  with 
small  airplanes  intended  to  be  propelled 
by  man  power.  Inasmuch  as  a  prize 
of  some  value  has  been  offered  by  one 
of  the  Paris  newspapers  for  flights  with 
machines  of  this  kind,  there  is  consid- 
erable activity  on  the  part  of  French 
experimenters  in  devising  these  light 
aircraft.   One  of  these,  which  is  shown 


Expert  aeronauts  fishing  from  nacelle  of  Blimp  type  dirigible 


and  from  this  a  round  leather  belt 
runs  over  pulleys  to  the  two  four-blade 
tractor  screws  mounted  on  a  light 
framework,  at  the  front  end  of  the  bi- 
cycle. When  pedaled  briskly  enough, 
in  addition  to  the  degree  of  movement 
produced  by  the  tractive  effect  of  the 
bicycle  wheel  on  the  ground,  there  is 
an  added  thrust  obtained  from  the  ro- 
tating air  screws.  The  advantage 
claimed  for  this  dual  driving  system 
is  that  it  is  easy  to  secure  sufficient 
speed  to  lift  the  machine  from  the 
ground.  Reports  indicate  that  machines 
of  this  nature  have  made  short  flights 
under  favorable  conditions  of  a  few 
yards. 

Anyone  who  is  familiar  with  the 
principles  of  aerodynamics  will  not  be- 
lieve that  the  limited  amount  of  power 
produced  by  a  man  will  be  enough  to 
keep  a  machine  off  the  ground  a  suffi- 
cient length  of  time  so  that  practical 
flights  can  be  made  by  this  means.  As 
a  continual  power-producing  proposi- 
tion, the  average  man  is  able  to  exert 
one-eighth  of  a  horsepower.  For  short 
periods  a  human  being  may  exert  two 
or  three  times  this  amount. 

Even  the  maximum  amount  that  a 
man  can  exert,  and  it  makes  no  differ- 
ence what  kind  of  mechanical  gearing 
is  employed,  will  not  be  sufficient  to 
propel  an  airplane  of  even  the  lightest 
form  through  the  air  for  any  distance. 
A  machine  of  the  type  illustrated  must 
always  remain  a  scientific  plaything. 


disposing  of  such  a  small  quantity  as 
a  few  ounces  of  the  ballast. 

The  expert  aeronauts  in  charge  of 
the  blimp  depicted  in  the  accompany- 
ing illustration  finally  succeeded  in 
making  an  accurate  enough  balance  so 
that  the  bag  remained  suspended  just 
far  enough  above  the  surface  of  the 
water  so  the  car  carrying  the  aviators 
was  near  enough  to  the  surface  to  per- 
mit of  casting  out  the  lines  and  making 
a  reasonably  good  catch  of  fish,  if  one 
is  to  believe  the  evidence  presented  by 
the  photograph.  Those  of  our  readers 
who  are  not  interested  in  fish  stories 
will  surely  appreciate  the  intimate  view 
afforded  of  the  three-cylinder,  air- 
cooled  power  plant  and  general  ar- 
rangement of  the  car  and  its  relation 
to  the  gas  bag. 

For  drilling  holes  in  glass  hardened  steel 
drills  can  be  employed  which  are  supplied 
with  a  solution  of  camphor  in  turpentine. 
It  is  recommended  to  work  the  drills  back 
and  forth;  this,  of  course,  would  apply  only 
to  flat  drills. 


Typical  French  avielte  or  flying  bicycle 


in  the  accompanying  illustration,  is 
stated  to  have  made  short  hops  of  a 
few  yards  several  feet  above  the  ground. 

As  will  be  apparent,  an  ordinary 
safety  bicycle  forms  the  basis  of  the 
device,  and  to  this  a  light  monoplane 
wing  structure  has  been  fastened.  A 
belt  pulley  is  secured  to  the  rear  wheel 


rather  than  becoming  a  device  having 
any  real  value. 


RECORD  PARACHUTE  JUMP 

SERGEANT  BOTTRIELL  of  Mc- 
Cook  Field  recently  made  a  record 
parachute  descent  from  an  aeroplane 
at  19,500  feet.   The  aeroplane,  piloted 
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by  Sergeant  Madan,  climbed  to  an  alti- 
tude marked  by  the  indicator  as  19,500 
feet.  Bottriell  climbed  out  on  the  fu- 
selage to  make  his  jump.  The  wind 
caught  his  parachute  and  pulled  him 
through  the  tail  of  the  machine,  tearing 
the  rudder.  He  bruisSd  the  muscles 
of  his  arm  and  strained  the  ligaments. 

Bottriell  landed  safely  near  German- 
town,  ten  miles  west  of  there,  with  his 
parachute  ripped  where  it  had  been  in 
contact  .with  the  tail  wires  of  the  plane. 


COMPLETELY  ENCLOSED  AIR- 
PLANE FUSELAGE  FOR  HIGH 
ALTITUDE  FLIGHTS 

IN  an  interesting  article  in  our 
•  French  contemporary,  Le  Genie 
Civil,  an  eminent  French  scientist,  de- 
scribes a  type  of  airplane  having  com- 
pletely enclosed  power  plants  and  pas- 
senger compartment  as  shown  in  ac- 
companying illustration.  The  air  plane 
is  a  modified  Breguet  passenger-carry- 
ing type  provided  with  a  completely  en- 
closed fuselage,  within  which  the  pas- 
sengers, the  crew  and  the  engines  are 
accommodated,  and  within  which  the 
air  pressure  at  all  altitudes  is  main- 
tained at  that  of  the  ground  level 
value  by  means  of  a  pump.  With  this 
arrangement  it  is  claimed  that  not  only 
are  the  occupants  of  the  machine  prac- 
tically unaffected  by  the  rarefaction 
of  the  air  at  very  high  altitudes,  but 
the  engines  are  likewise  supplied  with 
their  full  quantity  of  oxygen  at  all 
heights,  while  as  an  additional  advan- 
tage the  compression  and  decompres- 
sion reaction  on  the  passengers  and 
crew  resulting  from  a  rapid  descent  or 
ascent  are  avoided.  The  fuselage,  it 
will  be  seen,  is,  so  far  as  the  condi- 
tions prevailing  in  its  interior  are  con- 
cerned, quite  comparable  with  the  body 
of  a  submarine,  except  that  whereas 
the  latter  may  have  to  withstand  an  ex- 
ternal pressure  of  three  or  four  atmos- 
pheres the  fuselage  skin  has  to  with- 
stand an  internal  pressure  of  not  more 
than  half  an  atmosphere. 

The  Breguet  high-altitude  biplane 
fuselage  is  equipped  with  four  Breguet- 


Bugatti  motors  B  on  the  system  exhib- 
ited at  the  Paris  Aeronautical  Salon 
last  December.  The  total  horse- 
power developed  is  950.  All  four  mo- 
tors drive  the  one  screw  A,  and  should 
one  or  other  of  them  develop  a  defect 
it  is  automatically  cut  out  by  a  clutch 
C.  The  radiator  is  shown  at  D,  the 
oil  tanks  at  E,  and  the  fuel  tank  at  F. 
A  turbo-compressor  G,  presumably  of 
the  Rateau  type,  driven  by  the  exhaust 
gases  of  the  engines,  draws  in  air  from 


wings,  and  various  wing  arrangements 
have  been  tried  to  get  more  lifting 
surface  than  it  is  possible  to  obtain 
with  the  usual  biplane  or  triplane  ar- 
rangement and  without  having  too  great 
a  wing  spread. 

The  latest  multiplane  machine  to  be 
constructed  full  size  is  now  being  ex- 
hibited at  Langley  Field,  Va.,  prepara- 
tory to  a  series  of  flying  tests.  It  is 
a  unique  affair,  as  will  be  seen  from 
accompanying  illustration.    The  main 


Unusual  multiplane  design  having  three  sets  of  lifting  surfaces 


the  outside  and  supplies  it  both  to  the 
engines  and  the  compartment  in  which 
the  pilot  and  passengers  are  placed. 
The  usual  expedient  of  supplying  oxy- 
gen, if  breathing  becomes  difficult,  can 
be  utilized  just  as  required  if  the  super- 
charger could  not  supply  air  enough  for 
the  four  engines  and  the  passengers. 

The  physiological  effects  of  ascents 
to  high  altitudes  are  now  fairly  well  un- 
derstood, and  in  their  aeronautical 
bearing  have  been  made  the  subjects 
of  considerable  research  by  the  medical 
officers  attached  to  the  air  services  of 
this  and  other  countries. 


part  of  the  machine  consists  of  a  tri- 
plane arrangement,  but  right  behind 
this  and  arranged  midway  between  the 
triplane  wings  is  a  biplane  arrange- 
ment. Evidently  the  designer  of  this 
machine  has  endeavored  to  get  more 
wing  surface  with  a  minimum  of  inter- 
ference. Whether  he  has  succeeded  or 
not  remains  to  be  proved.  The  fact 
is  that  this  machine  has  plenty  of  power 
— two  engines  for  propellers  and  one 
engine  for  a  tractor  screw,  so  there  is 
no  question  of  its  ability  to  fly,  even 
though  its  efficiency  may  be  in  doubt. 


EXPFRIMENTAL  MULTIPLANE 

FOR  some  time  past  some  aeronau- 
tical designers  have  favored  air- 
planes having  more  than  three  sets  of 


To  preserve  the  softness  and  flexibility  of 
india  rubber  coats,  overshoes,  and  the  like, 
it  is  recommended  to  immerse  them  in  water 
which  has  been  boiled,  so  as  to  be  free  of 
dissolved  air,  and  to  keep  the  whole  in  a 
dark  place  without  extremes  of  temperature. 


'  Propeller 
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Completely  enclosed  airplane  fuselage  for  high  altitude  flights  designed  by  Breguet 
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ELECTRIC  BOUDOIR  LAMP 

THIS  lamp  has  been  designed  for 
the  average  novice  to  make.  It  is 
extremely  simple  in  construction  and 
requires  very  little  knowledge  of  elec- 
tricity, and  that  may  be  learned  by  in- 
quiring of,  the  party  selling  the  electric 
fixture,  how  to  connect  the  wires  to  the 
proper  terminals  within  the  socket  fix- 
ture. The  important  consideration  be- 
ing to  keep  the  wires  well  insulated 
and  from  coming  into  contact  with  one 
another. 

The  bracket  A  is  (best  laid  out  by 
taking  a  sheet  of  paper,  (drawing  paper 
or  light  cai«d  board)  6ft  wide  by  14" 
long  folding  it  thru  the  center  length- 
wise to  3f£  x  14,  then  draw  one  half 
the  design  on  it.  Now  cut  out  the  pat- 
tern folded  and  when  opened  it  is  sure 
to  be  symetrical  with  the  center  line 
well  denned  and  true-  Tack  this  pat- 
tern to,  and  trace  its  shape  carefully 
on  "A".  It  is  essential  that  the  brack- 
et A  and  two  brackets  B  are  cut  to  the 
correct  length,  14  inches,  and  should 
have  one  straight  edge  with  both  ends 
square  at  90  degrees  to  the  true  edge. 


The  pattern  is  slightly  changed  by 
laying  off  */2  the  thickness  of  the  ma- 
terial used,  on  each  side  of  the  center 
line  (the  crease  made  by  folding).  This 
allowance  is  made  so  that  when  the 
brackets  B  are  nailed  or  glued  on  to  A 
all  four  sides  will  be  approximately  the 
same  from  the  centerline.  Suggestions 
are  offered  for  three  different  contours 
for  the  brackets.  These  will  suggest 
others.  It  is  very  gratifying  to  design 
one's  own.  The  principal  dimensions 
are  given  in  all  cases.  Contour  No.  1 
requires  an  expansive  bit,  set  to  1J^" 
dia.,  the  holes  bored  as  indicated,  and 
using  a  fret  or  turning  saw. 

No.  2  requires  a  1"  bit  The  centers 
may  be  located  by  counting  the  squares, 
each  one  represents  %  °f  an  inch.  The 
rest  of  the  contour  may  be  made  with  a 
cross  cut  saw  if  a  rip  saw  is  not  con- 
venient. No.  3  is  made  with  a  saw ' 
only  and  may  be  hollowed  as  shown 
with  a  chisel  (bevel  side  in)  or  a  spoke 
shave.  Coarse  sandpaper  or  file  will 
smooth  the  edges.  The  whole  project 
should  be  sandpapered  with  No.  1 
followed  by  No.  10  carefully  dusted 


before  staining  or  finishing. 

A  saw-kerf  or  groove  is  made  in  A 
along  the  center  line  to  permit  the  two 
wires  to  be  concealed  before  B  is'  at- 
tached. Care  must  be  taken  if  B  is 
nailed  to  A  not  to  pierce  the  wire  in- 
sulation. It  is  therefore  safer  to  glue  B 
to  A,  or  depend  on  nailing  the  base  C 
and  the  cap  D  to  the  brackets  A  and  B- 

The  base  C  is  then  laid  out.  Cut 
2%  x  %  or  thereabouts  x  8"  long,  half 
lap  them  at  the  center  making  a  cross, 
figure  C,  then  shape  them  as  shown.  A 
sketch  of  the  half  lapped  joint  is  shown. 
This  is  easily  made  by  notching  each 
piece  C  so  mat  one  part  crosses  the 
other  at  90  degrees  or  at  right  angles. 

Bisect  the  8  lengths,  lay  out  the 
thickness  of  the  stock  on  each  side  of 
the  center.  Place  the  piece  that  crosses 
over  the  lines  thereby  checking  up  the 
lines.  If  correct,  gauge  the  depth  of 
the  cut  out  y2  the  thickness  of  the 
stock.  If  this  joint  is  made  first  it 
eliminates  any  possibility  of  making  the 
common  mistake  of  having  one  side 
upside  down.  Keeping  them  in  posi- 
tion, lay  out  the  recessed  bottoms.  This 
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is  made  by  measuring  1"  from  each 
end,  then  sawing  deep,  tapering 
from  O  a*  the  center  to  near  the 
ends.  Tb_e  reason  for  this  is  that  the 
surplus  material  may  easily  be  chiselled 
out  with  a  slicing  cut.  After  the  model 
is  assembled,  it  is  then  advisable  to 
pare  a  slight  clearance  at  this  point  so 
that  only  the  four  outer  pads  or  feet 
may  rest  on  any  surface  such  as  a  table 
top.  A  %  "  hole  must  be  drilled  at  this 
place  and  thru  the  cap  for  the  wire  to 
lead  thru. 

The  cap  D  and  the  base  C  are  nailed 
to  the  brackets  A  and  B  with  8  V/2" , 
No.  18  wire  brads  carefully  centered 
so  that  they  will  not  protrude  thru  the 
sides.  The  socket  base  E  is  then  lo- 
cated and  fastened  with  two  oval- 
headed  1"  No.  12  wood  screws.  The 
wires  are  fastened  each  to  their  respec- 
tive binding  posts,  properly  tightened. 
It  will  be  found  convenient  to  always 
make  the  loop  end  turn  in  the  same 
direction  as  the  nut  of  the  binding  post 
tightens,  as  this  tends  to  draw  in  the 
ends  of  the  wire,  especially  when  flexi- 
ble cord  wire  (multi-strand  wire)  is 
used.  The  opposite  end  of  this  cord 
or  wire  must  have  a  socket  plug  to  fit 
into  the  wall  or  chandelier  socket. 

The  bulb  is  inserted,  of  any  candle 
power  desired  up  to  100- watt.  The 
shade  frame  may  be  a  lateral  ring  at 
the  top  of  the  fringe  with  three  or  four 
braces  of  3/32nd  round  wire  clamped 


between  the  socket  E  and  the  cap  D. 
The  double  loop  arrangement  as  shown 
may  be  purchased  for  15  cents  or  easily 
made  of  1/16"  brass  wire. 

The  shade  G  may  be  made  of  silk, 
cretonne  or  crepe  paper  of  an  infinite 
number  of  designs.  If  fringed  with 
beads  it  will  surely  commend  itself  to 
anyone.  The  stand  may  be  stained  "to 
suit  ones  fancy,  left  a  dull  stain  or 
waxed  with  a  floor  wax  to  a  polish.  A 
small  can  of  colored  varnish,  such  as 
Japalac,  will  give  a  fair  finish  with  two 
coats.  Allowing  the  first  coat  to  dry 
thoroughly,  then  sandpaper  carefully. 
Dust  well  before  applying  the  second 
coat.  Keep  the  project  in  a  dry  place 
free  from  dust  when  varnishing  it. 

See  the  second  article  for  other  meth- 
ods of  finishing. 


MAGAZINE  OR  DICTIONARY 
STAND 

THIS  project  was  designed  for  the 
advanced  worker  and  handy  boy. 
It  looks  particularly  well  in  chestnut, 
whitewood,  redwood,  cypress,  oak  or 
ash.  It  may  be  used  for  a  magazine 
stand,  book  rack  or  dictionary  rest. 
The  construction  is  of  the  conventional 
type  using  mortised  and  tenoned  posts 
and  rails  with  the  three  lower  shelves 
adjustable.  An  extra  shelf  may  be 
added  if  desired.  The  shelves  in  the 
latter  case  may  be  spaced  4"  for  the 
upper  one  to  lay  the  magazines  or  cur- 


rent newspapers  flat,  the  next  i>l/\"  for 
small  text  books,  another  8%"  for  an 
ordinary  text  book  and  the  last  12%" 
for  books  the  size  of  the  standard  dic- 
tionaries. 

The  rail  tenons  are  shown  in  the  de- 
tail. They  will  be  mitered  at  45  de- 
grees as  indicated  when  they  come  in 
contact  with  each  other.  Three-eights 
of  an  inch  dowels  may  be  used  instead 
of  the  mortise  and  tenon  joint.  Many 
cabinet  makers  use  this  method  espe- 
cially where  single  pieces  of  furniture 
are  made  mostly  of  handwork. 

When  gauging  the  mortises  care 
should  be  taken  not  to  scratch  beyond 
the  shoulders,  so  that  no  gauge  marks 
will  show  after  assembling  the  parts. 
Bore  a  series  of  holes  with  an  augur 
bit  that  just  fits  the  width  of  the  mor- 
tise. A  Stanley  bit  jig  is  surely  worth 
the  price,  and  will  positively  insure  ex- 
cellent results.  It  may  be  also  used  to 
employ  the  dowel  method  of  construc- 
tion. Many  cabinet  makers  and  prac- 
tical carpenters  use  the  dowel  method, 
using  two  or  three  J^-in.  dowels  2  ins. 
long  instead  of  the  tenons.  The  cen- 
ters of  the  dowels  may  be  located  by 
driving  in  small  brads,  cutting  off  the 
heads  with  nippers,  then  pressing  the 
adjoining  surfaces  accurately  against 
these  brad  joints.  Using  the  intersec- 
tion of  the  lines  produced  by  the  gauges 
and  a  squared  penciled  line  is  the  com- 
mon method.    The  slats  are  usually 
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housed  into  the  back  rails  their  full 
thickness  width  about  y^"  deep. 

The  mortises  are  shown  wide  but 
may  be  increased  1/16"  to  to  ac- 
commodate a  bit.  It  is  advisable 
to  gauge  these  mortises  on  two  adjacent 
corners  of  each  post,  taking  care  not 
to  gauge  beyond  where  the  rail  cover,  ' 
as  the  scratch  marks  are  disfiguring  in 
the  finished  product  and  are  always 
more  prominent  when  stained  and  var- 
nished. A  series  of  holes  bored  care- 
fully within  the  gauge  lines  will  facili- 
tate the  removal  of  the  desired  material. 

The  slats  are  usually  housed  into 
the  rails  for  y%"  to  1"  deep.  A  housed 
joint  differs  from  a  tenoned  joint  in 
the  fact  that  it  has  no  shoulders.  In 
other  words,  it  is  mortised  into  its  com- 
ponent its  full  thickness  and  usually 
its  full  width.  The  reader  will  observe 
that  the  rail  is  omitted  in  the  front  at 
the  top.  Also  that  the  lower  rails  at 
the  front  and  back  hurt  up  to  .the  lower 
shelf. 

The  upper  and  lower  shelf  corners 
are  cut  out  to  fit  the  posts  and  will 
butt  the  rails,  thus  will  be  approxi- 
mately 15^4"  long.  The  other  shelves 
are  also  cut  out  at  the  corners  to  fit 
the  posts  so  that  they  will  butt  up  to  the 
side  slats.  All  shelves  should  be  uni- 
formly back  %"  from,  the  front  edge 
of  the  posts,  front  and  rear.  Sand- 
paper carefully  with  the  grain,  remov- 
ing all  surplus  glue  at  the  joints. 

The  June  edition  of  this  magazine 
gives  a  number  of  suggestions  for  mak- 
ing different,  very  inexpensive  stains 
with  turpentine,  kerosene,  gasoline, 
water  and  vinegar.  'Diamond  dyes 
mixed  with  alcohol  or  shellac  will  also 
produce  stains  that  will  prove  satis- 
factory on  chestnut,  whitewood  and 
basswood. 

The  following  method  of  finishing 
is  one  of  the  very  best  to  be  recom- 
mended: Stain  the  project  with  a  bi- 
cromate  of  potash  diluted  with  water 
followed  by  an  application  of  Wheeler's 
No.  7  filler  for  mahogany.  This  will 
develop  a  wonderful  mahogany  red 
especially  on  whitewood.  Let  this  dry 
for  24  hours-  2.  Then  apply  a  coat 
of  white  or  orange  shellac.  Let  this  dry 
for  6  hours.  Smooth  carefully  with 
No.  0  steel  wool.  3.  Dust  thoroughly; 
apply  a  coat  of  Glidden's  varnish 
(Glidden's  hard  oil  finish  varnish). 
Let  this  dry  for  48  hours.  4.  Rub 
down  with  crude  oil  and  fine  pumice 
thoroughly,  wipe  clean  and  dry.  5- 
Apply  second  coat  of  varnish,  allowing 
it  to  dry  for  48  hours  or  more.  6.  If 
a  brilliant  lustre  is  desired,  rub  down 
well  with  crude  oil  and  pumice.  If  a 
smooth,  dull  finish  is  wanted,  rub  down 
with  pumice  and  water.  Remove  all 
pumice  and  moisture  with  a  dry  flannel 
cloth.  The  method  of  fuming  oak  with 
ammonia  will  be  described  in  a  subse- 
quent article. 


A  Simple  Balance 


A USEFUL  scale  for  weighing  mail 
or  other  very  light  things  may  be 
easily  made  from  odds  and  ends  that 
can  be  found  in  any  experimenter's 
work-shop.  Any  wide-mouth  glass  jar, 
such  as  a  water  tumbler,  jam  or  pickle 
jar,  is  used  to  hold  the  water  in  which 
the  balance  floats.  A  small  glass  test 
tube  is  weighed  with  a  little  lead  or 
with  iron  filings  so  that  it  will  float 
vertically  in  the  water.  The  test  tube 
is  fitted  with  a  cork  and  a  piece  of 
light  cardboard  about  three  or  four 
inches  square  is  attached  to  the  cork 
by  means  of  glue  or  sealing  wax,  but 
care  should  be  taken  to  center  the  cork 
in  the  middle  of  the  cardboard  scale. 

The  scale  is  a  sheet  of  paper  which 
is  pasted  up  the  length  of  the  test  tube. 
The  test  tube  is  floated  in. the  water 
with  the  scale  pan  or  cork  in  place 
and  a  mark  is  made  to  indicate  the 
flotation  level  with  waterproof  drawing 
ink,  this  mark  being  indicated  by  a 
figure  0.  The  rest  of  the  scale  is 
marked  by  procuring  weights  of  known 
value  and  placing  them  on  the  card- 
board scale  pan.  For  example,  a  weight 
of  one  ounce  will  sink  the  test  tube 
a  certain  amount.  The  figure  one  is 
placed  opposite  the  line  that  indicates 
this  new  leveL  The  amount  of  weight 
is  increased  and  new  markings  are 
made  at  the  various  levels  to  show  the 
amount  of  weight  supported  by  the 
scale. 


After  the  main  indications  are  made, 
the  intermediate  marks  that  indicate 
Yi-  and  J^-ounce  subdivisions  can  be 
put  in  by  dividing  the  main  lines 
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equally.  After  the  balance  is  finished 
and  properly  calibrated,  one  or  two 
coats  of  white  shellac  varnish  is  ap- 
plied to  preserve  the  scale  against  the 
action  of  the  water. 


How  to  Make  a  Small  Lift  Truck 

•    By  Harry  A.  Mount 


THE  small  lift  truck  of  unique 
but  simple  design  illustrated  can 
be  quickly  and  cheaply  con- 
structed by  anyone  handy  with  tools.  It 
will  prove  serviceable  in  the  small  shop 
or  factory.  The  truck  will  lift  and 
carry  weights  up  to  a  ton.  In  addition 
to  its  extreme  simplicity,  it  has  the 
added  advantage  over  most  of  the  com- 
mercial models  of  lift  trucks  of  being 
able  to  turn  within  its  own  length, 
making  it  particularly  adaptable  to 
crowded  quarters.  The  truck  described 
was  for  use  in  a  small  printing  estab- 
lishment and  the  dimensions  could  be 
altered  to  meet  other  conditions. 

The  "sliding  wedge"  principle  was 
employed  to  obtain  the  "lift."  Two 
2x4  pieces  40  inches  long  were  used  in 
making  the  two  sets  of  bearing  sur- 
faces. These  pieces  were  sawed,  as  is 
indicated  in  Fig.  1,  so  that  there  was  a 
"pitch."  of  two  inches.  The  two  in- 
clined surfaces  were  then  planed  down 
until  they  were  perfectly  smooth.  Two 
pieces  of  2x4  20  inches  long  were  then 
cut  and  the  undercarriage  of  the  truck 
assembled,  as  in  Fig.  2.  Screws  were 


used  in  assembly  and  where  they  were 
driven  through  the  thin  edges  of  the 
wedges  the  heads  were  countersunk  be- 
low the  surface  to  prevent  scratching 
the  upper  member.  It  will  be  noticed 
that  the  2x4  on  the  heavy  end  of  the 
wedges  was  set  upright  and  mortised 
into  the  ends  two  inches  to  allow  a  pro- 
jection equal  to  the  thickness  of  the 
cross-member  on  the  other  end. 

Two  tongue  supports  were  made  of 
strap  iron,  as  shown  in  Fig.  3.  Each 
support  consisted  of  two  pieces,  one  a 
V-shaped  piece,  fastened  to  the  2x4  by 
a  bolt  passing  through  both  ends  and 
through  the  timber.  The  other  part  was 
a  longitudinal  brace,  anchored  to  the 
wood  by  a  bolt  and  riveted  to  the  V. 
An  upright  projection  was  drilled  to 
receive  the  tongue  bolt.  It  is  desirable 
that  the  two  tongue  supports  be  made 
of  rather  heavy  material  and  that  they 
be  bolted  rigidly  in  place  to  the  front 
upright  2x4  of  the  truck  undercarriage 
as  considerable  strain  is  imposed  on 
them. 

The  tongue  may  be  of  hardwood, 
l^'xl^",  or  be  made  of  a  section  of 
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iron  pipe  about  36  inches  long.  In 
either  case  a  band  hold  of  heavy  strap 
iron  should  be  made  and  bolted  to  the 
end.  The  other  end  should  be  bolted 
between  the  two  tongue  supports,  allow- 
ing as  little  side-play  as  possible. 

Next  the  top  may  be  constructed. 
This  is  done  by  nailing  boards  to  the 
two  top  wedges,  as  shown  in  Fig.  4, 
taking  care  that  the  wedges  are  spaced 
exactly  as  the  lower  ones  and  are  kept 
parallel.  Two  small  boards  are  then 
nailed  or  screwed  to  the  inside  of  each 
of  the  top  wedges  (Fig.  4)  to  serve  as 
guides.  The  top  may  then  be  placed  on 
the  base.  If  there  is  any  tendency  toward 
"binding"  between  the  two  parts  this 
must  be  corrected  by  planing.  The  four 
wedge  surfaces  should  then  be  greased 
with  axle  grease  so  that  there  is  per- 
fect freedom  of  movement  between 
them. 

A  strip  of  strap  iron  long  enough  to 
reach  from  the  front  edge  of  the  truck 
top  to  a  point  about  two- thirds  up  the 
handle  is  now  required.  One  end  is 
drilled  and  riveted  to  a  door  hinge 
(Fig.  5).  The  other  end  is  split  with 
a  cold  chisel,  the  two  ends  twisted  at 
right  angles  and  drilled  so  that  they  can 
be  bolted  to  the  tongue. 

The  truck  is  now  complete  excepting 
for  wheels.  Large  castors  with  double 
wheels,  of  very  heavy  construction,  such 
as  are  obtainable  at  any  hardware  store, 
were  used.  Four  castors  were  employed, 
arranged  as  shown  at   B.    The  two 


Details  of  easily  made  shop  truck 

rear  castors  were  placed  on  the  extreme 
comers  of  the  truck  so  that  the  weight 
of  the  load  bore  directly  on  them,  with 
little  strain  on  the  thin  ends  of  the  bot- 
tom wedges.  The  front  castors  were 
placed  side  by  side  in  the  center  of  the 
truck,  which  was  permitted  by  the 
heavier  construction  of  this  end  of  the 
undercarriage.  Each  of  these  castors 
was  rated  at  500  pounds  capacity,  mak- 
ing a  combined  capacity  of  a  ton 

The  use  of  castors,  rather  than 
wheels,  saved  the  complication  of  a 
movable  axle  for  guiding  the  truck  and 
made  it  possible  to  move  the  truck  in 
any  direction  or  to  turn  it  within  its 
own  lengthy  This  was  found  to  be  a 
decided  advantage. 

In  operation  the  tongue  was  pushed 
back,  sliding  the  top  back  about  half 
its  length.  The  truck  was  then  pushed 
under  a  platform,  built  according  to 
standard  practice,  just  high  enough  off 
the  floor  to  allow  the  truck  to  get  under. 
The  platform  carries  the  load.  Then 
the  tongue  is  pulled  forward  until  the 
wedge  action  causes  the  top  to  engage 
the  platform.  Then  a  quick  pull  of  the 
tongue  shoves  the  bottom  of  the  truck 
back  under  the  load,  raising  it  clear  of 
the  floor.  In  lowering  the  load,  a  quick 
pull  should  be  given  to  the  bottom  of 
the  tongue. 

It  was  found  that  the  end  of  the 
tongue  moved  about  twenty  inches  in 
raising  the  top  an  inch,  so  that  a  pull 
of  50  pounds  on  the  tongue  would  raise 


a  load  of  1,000  pounds  (not  allowing 
for  loss  by  friction).  It  can  readily  be 
seen  that  the  truck  can  be  made  much 
more  substantial  if  sheet  metal  and 
angle  iron  are  used  instead  of  wood  in 
the  construction. 


PRACTICE  IN  ASSEMBLING 
AUTOMOBILE  WORM-GEAR 
DRIVES 

IN  the  assembly  of  worm-gear  drives 
for  automobiles  it  is  the  custom  to 
offset  the  wheel  relative  to  the  worm 
a  few  thousandths  of  an  inch  sidewise. 
The  object  of  this  is  to  counteract  the 
inevitable  looseness  which  there  is  in 
the  ball  or  roller  bearings,  not  only  of 
the  differential  but  of  the  worm  itself. 
There  necessarily  must  be  a  very  slight 
looseness  in  any  bearing,  otherwise  it 
could  not  run  freely.  According  to  an 
engineer  well  versed  in  the  design  of 
worm  drives,  this  sidewise  assembly  is 
of  little  importance  in  ordinary  com- 
mercial truck  work,  but  in  gears  for 
electric  vehicles  where  the  elimination 
of  noise  is  an  important  factor,  this 
sidewise  assembling  has  to  be  very 
carefully  done.  It  is  generally  sup- 
posed that  worm-gears  run  quietly,  and 
compared  with  internal  gear  drives 
they  do,  but  they  produce  enough  noise 
so  that  this  factor  must  be  considered 
in  the  design  of  drives  for  electric 
pleasure  cars,  which  must  run  almost 
noiselessly. — M  achinery. 
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SIMPLE  SPANNER  WRENCH 

WE  have  already  had  occasion  to  illus- 
trate a  couple  of  adjustable  spanners 
and  in  the  accompanying  article,  we  show 
another  form.  In  this  a  hexagonal  hole  at 
the  end  receives  the  nut  and  a  screw  actuated 


by  a  knurled  nut  and  with  a  notch  in  its 
end  of  60°  opening,  is  screwed  back  and 
forth  so  as  to  grip  the  nut  as  clearly  shows 
in  the  cut.  A  feather  and  groove  device  is 
provided  to  prevent  the  screw  from  turning. 


In  Arizona  there  is  a  small  perfectly  cir- 
cular lake,  called  the  Meteor  Crater,  which 
is  supposed  to  .have  been  formed  by  the  fall 
and  explosion  of  an  aerolite.  Fragments 
of  meteoric  iron. are  scattered  around  it.  It 
is  taken  as  being  what  may  be  called  a  lunar 
crater,  as  the  craters  on  the  moon  are  un- 
doubtedly in  large  part  due  to  the  fall  of 
meteorites. 


Experiments  which  have  shown  that  the 
presence  of  carbon  dioxide  gas  is  favorable  to 
Mant  life  have  been  carried  out  in  Germany. 
The  exhaust  gases  from  an  internal  combus- 
tion engine  plant  at  a  blast  furnace  were 
caused  to  act  upon  vegetation,  and  the  result 
was  a  great  increase  in  .yield.  It  actually  sug- 
gested a  way  of  regenerating  burned  coal.  It 
in  a  sense  established  a  reproduction  of  the 
carboniferous  era.  It  was  calculated  that  a 
blast  furnace  producing  1,000  tons  of  pig 
iron  per  day  could  supply  gas  for  the  culti- 
vation of  4,000  tons  of  potatoes.  Tomatoes 
yielded  three  times  the  normal,  cucumbers 
twice  the  normal,  and  equally  good  results 
were  obtained  by  supplying  the  gas  through 
perforated  pipes  traversing  the  plot.  The 
first  tests  were  done  in  a  sort  of  cold  frame 
with  a  mixture  of  the  gases  with  an  equal 
volume  of  atmospheric  air. 


It  has  been  found  that  ostrich  eggs  last 
for  many  weeks  without  any  particular  care. 
Eggs  sent  from  Africa  to  France  were  edible 
after  more  than  three  months.  The  volume 
of  one  egg  is  put  at  about  three  pints. 


A  snow  storm  made  it  possible  to  deter- 
mine the  weight  of  soil  transported  as  dust 
by  the  wind.  It  was  in  'Madison,  Wis.,  that 
the  snow  was  observed  to  be  colored  a 
brownish  red.  By  collecting  the  snow,  melt- 
ing it  and  evaporating  the  resulting  water, 
it  was  a  simple  matter  to  determine  the  dust 
in  any  given  quantity.  It  amounted  to  near- 
ly seventy-five  grains  of  dust  to  the  square 
yard.  The  mineralogical  characteristics  and 
chemical  composition  of  the  dust  pointed 
to  New  Mexico  and  Arizona  as  the  place 
of  origin,  involving  a  transfer  of  fifteen  hun- 
dred miles.  The  weight  of  soil  thus  trans- 
ported over  this  great  distance  in  the  one 
storm  was  put  at  a  million  tons. 

Petroleum  has  been  found  in  Greece,  and 
this  time  by  the  engineer  officers  of  the 
French  army,  certainly  a  more  beneficial  op- 
eration than  fighting.  One  of  the  wells 
bored  gives  SO  barrels  of  oil  a  day. 


In  the  cuts  are  shown  two  simple  methods 
of  filtering  lubricating  oil  which  in  service 
gets  charged  with  bits  of  brass  and  steel  so 
as  to  greatly  impair  its  value  for  a  second 
use.  In  the  first  one  charcoal  is  placed  in 
a  special  wire  basket  and  below  it  is  a  bag 
or  diaphragm  of  cloth  and  the  oil  is  shown 
as  it  pours  through  the  two  and  drips  into 
lower  compartment.  It  is  so  pure  as  to  be 
available  for  a  second  use.  In  the  next  cut 
the  oil  is  syphoned  through  a  heavy  wick 
which  may  be  plaited  or  twisted  out  of  a 
ball  of  lamp  wick.  As  long  as  one  end  of 
the  wick  is  longer  than  the  other  and  a 
difference  of  level  is  maintained  between  the 
two  vessels  of  wire,  the  fluid  will  pass 
through  the  pores  of  the  wick  from  the 
higher  to  the  lower  level  and  be  perfectly 
purified  in  such  passage. 


The  soaring  flight  of  birds  which  is  most 
frequent  in  the  tropical  regions  has  been 
examine^!  by  scientists  lately  and  it  has  been 
found  that  the  air  has  a  vertical  ascend- 
ing component  in  the  regions  where  this 
flight  is  mostly  observed.  In  other  words,  the 
wind  blows  vertically  upwards  hard  enough 
to  keep  the  birds  in  suspension,  as  in  the  case 
of  a  parachute.  The  conclusion  is  new  that 
the  wind  in  these  regions  nearly  always  has 
a  vertical  component  in  places;  to  find  and 
use  it  the  birds  seem  to  be  limited  to  the 
zones  having  these  ascending  components.  Of 
course,  the  object  of  the  bird  is  to  keep  in 
the  rising  zone  and  if  its  flight  enters  a  de- 
scending zone  it  will  turn  its  course  and  re- 
cover its  zone  of  supporting  air.  This 
accounts  for  their  apparently  unaccounted  for 
turns,  and  the  old  idea  expounded  by  Lang- 
ley,  that  the  soaring  can  be  accounted  for 
by  the  sudden  changes  in  velocity  of  the 
wind  is  pretty  definitely  abandoned  by  these 
observers. 


GAS  METER 
AN  interesting  meter  for  registering  the 
l\  flow  of  gas  is  shown  in  our  illustration. 
The  level  of  water  in  the  two  tanks,  A  and 
B,  when  gas  is  passing  through  the  dia- 
phragm lying  in  the  pipe  directly  above  the 
tank,  the  course  of  which  gas  is  indicated 


by  the  arrow,  will  vary  with  the  amount  of 
gas  passing.  The  water  in  A  will  be  de- 
pressed and  that  in  B  will  rise.  A  pump  in 
C  keeps  the  level  invariable  in  the  two  tanks 
pumping  out  of  B  into  A  through  a  water 
meter  D.  The  reading  of  the  water  meter 
will  vary  with  the  difference  of  pressure  ex- 
erted by  the  gas  upon  the  two  tanks  and 
will  give  the  measure  of  the  gas  flowing. 


FLUID  LEVEL  INDICATOR 

THE  apparatus  shown  in  the  cuts  is  de- 
signed to  show  the  level  of  water  or  of 
other  fluid  in  a  tank  by  the  use  of  a  float- 
ing ball.  The  point  involved  is  that  a  stuff- 
ing box  with  its  attendant  friction  is  dis- 
pensed with.  A  magnet  of  the  shape  of  an 
approximate  circle  is  attached  to  the  axle 
of  the  floating  ball.  A  soft  iron  partition 
cuts  off  the  interior  of  the  tank,  as  shown 
on  the  right  of  the  section  of  the  tank,  and 


the  magnet  on  the  shaft  of  the  floating  ball 
has  its  poles  close  to  it.  An  identical  mag- 
net is  mounted  on  a  shaft  in  line  with  the 
other  shaft  and  carries  a  second  magnet  with 
its  poles  also  close  to  the  iron  diaphragm. 
The  effect  of  this  is  that  the  outer  magnet 
follows  with  great  accuracy  the  motions  of 
the  interior  one  and  thus  the  position  of  the 
float  is  given  free  from  all  inaccuracy  which 
might  be  occasioned  by  friction.  Especially 
bad  would  be  the  friction  of  a  stuffing  box, 
which  this  construction  dispenses  with.  It 
contains  a  hint  which  might  be  utilized  in 
other  appliances. 


A  catalyzer  of  good  power  is  made  by 
precipitating  silver  on  a  base  of  asbestos  or 
similar  inert  substance.  At  the  temperature 
of  250°  C.  this  will  effect  the  oxidation  in 
air  of  many  organic  substances.  Calcined 
alum  has  also  been  found  quite  powerful. 


In  Germany  the  great  gas  holders  are 
cheaply  protected  from  rusting  by  putting 
a  layer  of  oil  less  than  half  an  inch  thick  op 
the  water  in  the  tank.  As  the  bolder  rises 
it  carries  up  with  it  a  coating  of  the  oil 
which  protects  it  perfectly.  The  expense  is 
a  small  fraction  of  that  of  painting.  _  Of 
course,  the  part  which  does  not  descend  into 
the  water  must  be  painted. 


The  Czecho  slovak  Republic  by  the  Peace 
Treaty  after  the  world  war  has  been  awarded 
free  transit  on  the  Elbe  and  Oder  Rivers  to 
Hamburg  and  Stettin.  It  has  now  been 
decided  by  the  Prague  Government  to  canal- 
ize the  middle  Elbe  and  to  connect  it  with 
the  Danube  and  the  Oder.  This  water- 
way will  connect  three  great  seas,  the  North 
Sea,  through  the  Elbe  by  Hamburg,  the 
Baltic  by  the  Oder  through  Stettin,  and  the 
Black  Sea  through  the  Danube.  This,  it 
will  be  seen,  gives  waterway  from  the  Medi- 
terranean to  the  waters  in  the  North  of 
Europe. 
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Amoco  iron,  made  by  the  American  Roll- 
ing Mill  Co.,  has  been  elaborately  reported 
on  in  France.  It  was  found  to  be  99.8  per 
cent  pure,  with  only  traces  of  impurities.  It 
was  found  to  weld  easily,  to  resist  corrosion, 
and  to  be  of  good  electric  conductivity.  Of 
French  home  products  electrolytic  iron  ap- 
proaches it  in  characteristics.  One  of  the 
products  made  from  electrolytic  iron  is  weld- 
less  tubing.  Electrolytic  iron  is  so  pure  that 
it  answers  for  the  manufacture  of  crucible 
steel,  where  Swedish  iron  has  long  been  em- 
ployed. Success  has  not  yet  been  attained 
in  the  manufacture  of  electrolytic  sheets. 

By  cutting  a  wedge-shaped  piece  out  of 
a  cork  which  is  too  large  for  a  bottle,  the 


Cork-,. 


Wedge 

Removed. 


cork  in  question  can  be  made  to  fit  per- 
fectly. It  is  the  upper  end  which  is  sup- 
posed to  be  thus  treated  and  the  reversed 
cork  can  then  enter  the  neck  of  the  bottle. 


Of  100  horses  in  the  United  States  82  are 
of  the  heavy  order,  53  Percherons,  12  Bel- 
gian and  5  or  6  English.  This  type  of  al- 
most giant  horse  is  said  to  fail  in  the  United 
States  in  a  few  generations,  so  that  impor- 
tations of  new  stock  are  constantly  needed. 
The  Perch eron  and  two  or  three  other  breeds 
are  said  to  have  suffered  but  little  in  the 
war;  other  kinds  were  badly  reduced  in 
number. 


From  New  Caledonia  comes  the  tale  of 
the  utilization  of  the  deer.  It  seems  that 
these  animals  have  increased  until  they  have 
become  a  plague,  just  as  the  rabbits  in  Aus- 
tralia have.  Now  they  are  being  utilized  as 
material  for  canned  food  products.  One 
provision  bouse  is  cited  as  using  them  to 
supply  canned  venison.  The  hunters  are 
paid  25  francs  apiece  and  the  carcases  are 
brought  in  by  the  truck  load. 

The  use  of  a  spectroscope  with  quartz 
prisms  for  the  study  of  the  ultra-violet  spec- 
trum has  been  quite  successful  in  the  hands 
of  Drs.  L.  and  Eugene  Bloch.  The  spectra 
were  produced  by  the  electric  spark  between 
electrodes  of  the  metal  to  be  studied.  As  an 
advance  on  this  method  the  same  investi- 
gators are  using  fluorite  prisms  and  to  avoid 
tbe  slight  absorption  of  the  ultra-violet  rays 
by  the  air  are  conducting  the  work  in  a 
vacuum.  An  exposure  of  five  to  ten  min- 
utes is  given  and  aluminum  or  mercury  lines 
are  used  as  the  standard  or  basis  of  work. 


The  death  of  a  French  scientist  is  noted. 
He  was  engaged  in  the  investigation  of  the 
effects  of  war  gases  on  the  human  system 
and  fell  a  victim  to  his  work.  The  soil  of 
the  earth  was  found  to  possess  an  absorbing 
power  for  the  gases  in  question,  so  that  by 
a  proper  disposition  it  is  sometimes  possible 
to  dispense  with  gas-masks.  The  best  way 
to  dispense  with  them  and  the  most  obvious 
would  seem  to  be  not  to  go  to  war. 


Iron  has  long  been  protected  from  rusting 
by  various  processes  based  on  the  formation 
on  the  surface  of  an  oxide,  usually  or  always 
the  magnetic  oxide.  The  well-known  Bow- 
ers-Barff  process,  in  which  the  treatment  with 
steam  at  a  high  temperature  is  utilized,  ef- 
fects tbe  deposition  of  such  an  oxide.  From 
Italy  comes  the  description  of  an  electrolytic 
method  of  giving  a  protective  coating  to 
iron.  A  bath  of  sodium  ferrite  is  employed. 
The  piece  to  be  coated  is  tbe  anode.  Tbe 
passage  of  a  current  gives  it  a  surface  very 
sensitive  to  oxidation.  The  current  after  a 
while  is  reversed  and  the  iron  then  receives 
a  firm  coating  of  oxide,  so  as  to  be  protected 
from  rusting.  The  sodium  ferrite  is  pro- 
duced and  maintained  in  the  bath  by  the 
normal  action  of  the  current.  Black  mag- 
netic oxide  of  iron,  FesO<,  is  tbe  form  of 
protective  coating  produced. 

The  action  of  air  on  the  funnels  of  steam- 
ships has  been  investigated  and  it  has  been 
found  that  the  air  is  in  compression  over 
only  about  78°  of  the  front  portion  of  the 
smoke  stack.  There  is  a  slight  depression 
on  other  parts  of  the  smoke  stack  so  that  a 
component  reverse  in  direction  to  the  wind 
results.   

Synthetic  pig  iron  is  now  being  produced 
in  the  electric  furnace.  Steel  turnings  are 
melted  along  with  charcoal  and  basic  slag. 
Tbe  composition  of  the  resulting  pig  iron, 
which  may  run  up  approximately  to  4% 
carbon,  can  be  greatly  modified  by  the  in- 
gredients of  the  charge.  One  furnace  pro- 
duces from  80  to  100  tons  per  24  hours, 
using  675  kilowatt-hours  per  ton;  5  kilo- 
grams of  electrode  and  80  kilograms  of  coke 
per  ton  are  used.  Charcoal  in  small  pieces 
of  about  the  fineness  of  the  turnings,  works 
very  well  and  it  is  advisable  to  treat  the 
melted  charge  in  a  mixer  before  casting.  It 
is  found  to  give  excellent  material  for  malle- 
able iron  castings. 

An  odd  instance  of  the  change  of  view 
is  reported  from  Sumatra.  Normally  the 
tiger  is  not  a  favorite  neighbor,  but  on  this 
island  a  palm  tree  is  cultivated,  whose  fruit 
is  a  favorite  with  the  wild  pigs,  and  the 
result  has  been  a  plague  of  wild  swine.  Now 
it  is  considered  good  policy  to  protect,  for  a 
while  at  least,  the  tiger,  until  he  kills  off 
the  too  numerous  porcine  population. 


The  maximum  theoretical  flight  and  the 
speed  which  is  theoretically  possible  for  aero- 
planes has  been  investigated  by  M.  Rateau. 
He  finds  that  it  is  extremely  difficult  to  es- 
tablish the  possibility  of  a  flight  of  4,300 
miles  without  descent  to  earth.  The  flight 
would  have  to  be  at  an  elevation  of  five 
miles  for  ten  hours.  As  maximum  theoreti- 
cal limit  of  speed  he  gives  a  little  less  than 
300  miles  an  hour.  These  figures  are  of  only 
theoretical  interest. 


The  French  are  giving  much  attention  to 
the  finding  of  substances  fit  for  the  manu- 
facture of  paper  pulp.  Pine  tree  needles 
have  been  suggested,  and  waste  products  of 
the  wine  press  have  been  tried;  the  latter 
is  to  be  exploited  on  the  large  scale  in  Spain. 
In  the  French  colonies,  notably  in'  Algiers, 
it  is  believed  that  paper  pulp  can  be  made 
and  exported  as  such,  to  be  made  into  paper 
in  the  mother  country.  Alfalfa  is  produced 
in  great  quantities  in  Africa,  and  it  is  pos- 
sible to  increase  the  area  devoted  to  it. 
Hitherto  England  has  been  the  principal  con- 
sumer of  this  crop. 

It  is  claimed  that  radioactive  substances 
have  a  fertilizing  value  for  plant  life.  The 
residues  from  the  manufacture  of  radium 
preparations  have  been  used  as  fertilizers 
with  beneficial  results.  It  is  believed  that 
they  increase  the  root  development,  activate 
the  nitrating  ferments,  and  favor  the  chemi- 
cal reactions  of  the  soil  and  of  ordinary 
fertilizers,  playing  the  role  of  stimulants 


Animals  fed  with  food  sterilized  at  a  high 
temperature  die  of  starvation  with  definite 
symptoms,  which  have  received  the  name 
of  avitaminosis.  This  fact  has  led  to  the 
theory  that  vitamines  are  formed  in  the  in- 
testinal tract  by  the  action  of  bacteria.  It 
has  long  been  known  that  bacteria  played 
an  important  role  in  the  life  of  animals, 
human  and  others.  A  completely  sterilized 
animal  would  soon  die. 


The  French  have  long  been  famous  for 
their  artificial  cultivation  of  oysters.  Dur- 
ing the  war  this  industry  suffered  severely. 
Now  attention  has  been  directed  to  the  nat- 
ural beds,  and  it  is  claimed  that  there  is  to 
be  found  in  them  a  source  of  large  revenue. 
It  is  stated  that  hitherto  nine-tenths  of  the 
possible  oyster  harvest  has  been  lost  by 
neglect  of  the  natural  beds. 


The  pressure  produced  by  the  blow  of  a 
whip  lash  has  been  investigated  by  a  French 
humanitarian.  By  receiving  the  blows  of  a 
whip  lash  on  a  surface  of  soft  clay  and  meas- 
uring the  depth  of  penetration,  it  was  a  sim- 
ple matter  to  determine  how  many  kilo- 
grams or  pounds  were  required  to  effect  the 
same  result  by  simple  pressure.  The  force 
of  the  blow  was  found  to  be  far  higher  than 
supposed;  it  varied  from  72  to  over  300 
pounds.  The  plea  is  made  to  spare  the  un- 
complaining servant  of  man  and  to  prac- 
tise kindness  and  restraint  in  the  use  of  the 
often  brutal  whip. 


The  action  of  ultra-violet  rays  on  vita- 
mines  has  been  recently  studied.  The  vita- 
mines  required  for  growth  of  immature 
beings,  such  as  infants,  are  destroyed  by 
eight  hours  exposure  to  the  light.  It  is 
therefore  asked  if  the  sterilization  of  milk 
by  the  ultra-violet  light  may  not  impair  its 
value  as  a  food,  especially  for  infants,  who 
depend  so  largely  upon  it  for  their  growth 
and  nourishment. 


X-rays  have  been  applied  to  the  disclosure 
of  ancient  paintings.  In  old  times  a  paint- 
ing was  often  obliterated  by  a  coat  of  ground 
color  and  a  second  painting  made  on  the 
new  surface.  Now  by  the  use  of  the  X-ray 
some  of  these  ancient  paintings  have  been 
photographed  through  the  overlying  and 
more  recent  picture  with  'interesting  and  im- 
portant results.  In  one  case  an  absolutely 
invisible  picture  has  been  radiographed  and 
in  another  case  numerous  restorations  and 
changes  in  a  painting  by  an  old  master 
have  been  disclosed.  It  is  believed  that  the 
same  method  may  prove  of  value  for  the 
study  of  palimpsests,  manuscripts  which 
have  been  erased  so  as  to  permit  the  parch- 
ment to  be  used  for  other  writing.  Often 
it  happens  that  the  old  erased  matter  can 
be  brought  to  the  light  of  day,  and  in  this 
way  priceless  finds  are  possible. 

Australia  has  long  been  pictured  as  in 
great  part  a  desolate  area  surrounded  by  a 
margin  of  fertile  country.  Preliminary  op- 
erations for  extensive  irrigation  work  are 
now  in  progress.  The  water  which  it  is  pro- 
posed to  utilize  flows  between  two  cliffs, 
several  hundred  feet  high  which  approach 
each  other  until  they  are  only  separated  by 
about  150  yards.  By  closing  the  gap  with  a 
concrete  dam  the  water  will  be  impounded 
and  a  great  reservoir  will  be  formed.  The 
first  section  of  the  work  will  be  sufficient  to 
provide  water  for  the  irrigation  of  10,000 
to  12,000  acres.  It  is  at  least  a  beginning  of 
what  may  become  a  very  extensive  develop- 
ment. The  operations  are  in  the  state  of 
Queensland  and  in  the  same  district,  the 
Government  is  investigating  the  develop- 
ment of  the  great  magnetic  iron  ore  deposits 
at  Mount  Biggenden.  There  is  also  an 
enormous  coal  field  there  and  other  iron 
deposits. 
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The  Design  and  Use  of  Loop  Antennas 

A  Discussion  of  the  Problems  Involved  in  the  Design  and  in  the 
Operation,  at  Maximum  Efficiency,  of  Loop  Antennas 

By  M.  B.  Sleeper 


A LOOP,  or  coil  antenna,  or,  as  the 
British  call  it,  a  frame  aerial, 
L  is  not  merely  a  solenoid  or  pan- 
cake arrangement  of  wire.  The  loop 
has  very  definite  characteristics,  con- 
trolled by  the  mechanical  dimensions, 
the  frequency  at  which  it  is  used,  and 
the  circuits  connected  to  it.  Experi- 
menters may  know  that  these  things  are 
true,  but  few  understand  the  process 
of  actually  designing  a  loop,  or  how 
to  use  it. 

In  the  first  place,  let  us  see  for  what 
purposes  a  loop  can  be  used.  Below 
are  the  most  common  ones : 

1.  Short-distance  reception. 

2.  Long-distance  reception. 

3.  Direction  finding. 

4.  Directional  transmission. 

1.  A  properly  designed  loop  is  good 
for  short-distance  reception,  particu- 
larly on  200  meters,  for,  as  will  be 
shown  later,  the  efficiency  is  higher  at 
short  wavelengths.  This  type  of  work 
calls  for  a  small  loop,  2  or  3  feet  square, 
which  can  be  mounted  over  the  operat- 
ing table.  An  audion  detector  will  per- 
mit reception  over  several  miles  from 
a  spark  coil. 

In  cities  and  harbors  a  great  deal  of 
receiving  can  be  done  on  a  small  loop 
from  ships  and  200-meter  stations.  The 
directional  effect  helps  to  reduce  in- 
terference. 

2.  Long-distance  reception  requires 
a  multi-stage  amplifier  or  a  very  large 
loop,  10  to  15  feet  square.  If  possible, 
a  loop  should  be  set  up  indoors,  as 
moisture  and  dust  tend  to  reduce  the 
insulation  between  the  turns.  In  gen- 
eral, a  straight  antenna  of  the  single- 
wire  type  is  much  better  because  it  is 
easier  to  erect  and  is  more  efficient.  On 
the  other  hand,  local  interference,  if 
not  in  the  line  of  direction  of  the  loop, 
is  reduced. 

3.  Loops  used  as  direction  finders, 
like  those  for  other  purposes,  must  be 
designed  for  the  wavelength  range  over 
which  they  are  to  operate. 

4.  For  transmitting,  the  loop  is  not 


as  good  as  a  straight  antenna  because 
of  its  low  resistance.  '  However,  it  is 
well  adapted  to  vacuum  tube  transmit- 
ters, and  extremely  interesting  experi- 
ments, either  in  telegraphy  or  telephony, 
can  be  conducted  with  it.  Spark  coils 
have  also  been  used  in  the  loops,  and 
quite  successfully. 

In  the  following  paragraphs  we  shall 
consider  the  design  factors  which  in- 
fluence the  inductance,  natural  period 
and  resistance  of  a  loop. 

Higher  Efficiency  at  Short  Waves 

In  order  to  set  up  a  current  in  a 
loop  there  must  be  a  difference  in  po- 
tential between  the  two  sides.  If  equal 
potentials  are  set  up  in  both  sides  of 
the  loop  at  the  same  time,  no  current 
will  flow.  In  a  loop  this  difference  is 
brought  about  by  the  time  which 
elapses  between  the  cutting  of  the  near 
side  and  the  cutting  of  the  far  side  by 
the  lines  of  force  radiated  from  the 
transmitter.  Increasing  the  size  of  the 
loop  increases  the  time  difference  and 
the  potential  difference. 

Also,  since  the  speed  of  the  waves  is 
constant,  the  shorter  the  wavelength, 
the  greater  is  the  fraction  of  a  cycle 
through  which  the  wave  will  pass  while 
it  is  travelling  from  the  near  side  to 
the  far  side  of  the  loop. 

To  make  this  m6re  clear,  suppose 
we  have  a  loop  the  vertical  sides  of 
which  are  4  feet  apart,  receiving  a  200- 
meter  wave.  The  difference  in  phase  of 
the  approaching  alternating  current 
wave  as  it  cuts  the  two  sides  is  only 
2.5  degrees.  If  the  wavelength  is  in- 
creased to  2,000  meters,  this  difference 
is  only  0.25  degrees. 

This  does  not  mean,  however,  that 
any  loop  operates  more  efficiently  as 
the  wavelength  is  decreased,  for  each 
loop  has  its  own  maximum  response 
frequency,  but  the  overall  efficiency  of 
a  short  wave  loop  is  greater  than  that 
of  a  long  wave  loop.  At  the  same  time 
the  peak  of  a  curve  of  the  reception 
factor  plotted  against  wavelength  oc- 


Digitized  by 


curs  at  the  short  wave  end  of  the  curve. 

In  actual  practice  it  is  found  that 
a  loop  should  not  be  operated  at  less 
than  1.5  to  2.0  times  its  natural  wave- 
length. 

The  Reception  Factor 

In  experimenting  with  loops  some 
measure  of  efficiency  is  necessary.  This 
is  called  the  reception  factor,  given  by 
the  expression 

NaL 

Reception  Factor  —  , 

A2R 

N  =  Number  of  turns  on  the 
loop, 

a  =  Area  enclosed  by  a  turn, 
L  =  Inductance  of  the  loop, 
X  =  Wavelength  of  the  incom- 
ing signals, 
and  R  =  Effective  resistance  of  the 

loop  at  A. 
To  determine  the  efficiency  of  a  loop 
over  a  range  of  wavelengths  the  recep- 
tion factor  is  determined  at  a  number 
of  wavelengths  and  plotted  against 
those  wavelengths. 

Tests  Made  on  Loops 

In  the  Everyday  Engineering 
Laboratory  a  series  of  tests  on  2-,  4-,  6- 
and  8-foot  loops  were  made  to  find 
the  correct  size,  number  of  turns  and 
spacing  for  various  wavelengths. 

It  was  necessary  to  work  backwards, 
building  the  loops  first  and  then  de- 
termining their  characteristics.  A 
complete  summary  of  the  data  taken 
will  not  be  given  here,  for,  while  it 
would  be  interesting,  die  purpose  of 
this  article  is  to  give  a  method  of  de- 
signing loops  for  maximum  efficiency. 

First  of  all,  experiments  were  made 
to  find  out  what  effect,  if  any,  the 
spacing  had  upon  the  reception  factor. 
Obviously,  a  larger  number  of  turns 
were  required,  when  the  spacing  was 
increased,  to  keep  the  inductance  con- 
stant. This  increased  the  value  of  N, 
but  it  also  increased  R  very  rapidly. 
An  average  of  the  results  showed  that. 
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for  the  square  solenoid  type  loop,  which 
was  used  in  all  tests,  the  best  spacing 
was  that  given  in  Table  1. 

TABLE  l. 
Spacing  or  Turns. 

Loop  Spacing 

2  ft.  0.1  in. 

4  "  0J  " 

6  "  0.5  " 

8  "  0.6  " 


4-foot  loop 


Turns 

Wavelength 

Reception 

s 

250 

2,500 

10 

450 

3,100 

IS 

800 

3.7Q0 

20 

1,200 

4,300 

25 

1,450 

4,700 

30 

1,600 
1300 

5,000 

•  35 

5300 

40 

2,000 

5,500 

4$ 

2,140 

5,650 

50 

2,220 

.  5,750 

Turns 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 


6-foot  loop 
Wavelength  Reception  Factor 


A  loop  and  mounting  used  m  the  Everyday  Engineering  Laboratory 

Next,  loops  of  the  sizes  listed  were 
wound  with  fifty  turns,  using  the  spac- 
ing values  in  Fig.  1.  Then,  taking  off 
five  turns  at  a  time,  the  wavelength 
was  determined  at  which  the  reception 
factor  was  maximum.  The  results  are 
given  in  Table  2. 

TABLE  2. 

Wavelengths  for   Maximum  Reception 
Factor 
2-foot  loop 


Turns 
5 
10 
IS" 
20 
25 
30 
35 
40 
45 
SO 


Turns 


400  4,500 

600  5,000 

950  5,400 

1,400  5,900 

1,700  7,000 

2,000  8,200 

2,150  8,700 

2,300  9,000 

2,700  9,100 

3,000  9,000 

8-foot  loop 
Wavelength  Reception  Factor 


200 

1,200 

5 

500 

4,500 

250 

2,000 

10 

900 

5,800 

425 

3,100 

15 

1,300 

6,300 

550 

4,500 

20 

1,700 

6,900 

700 

5,000 

25 

2,100 

7,600 
8,200 

850 

6,000 

30 

2,500 

975 

6,500 

35 

3,000 

8,100 

1,080 

6,100 

40 

3,500 

8,000 

1.230 

5.000 

45 

3.800 

7,500 

1,320 

2,200 

50 

4.000 

6,700 

The  foregoing  tables  show,  with  quite 
a  degree  of  accuracy,  the  wavelength 
at  which  a  loop  of  given  size  and  num- 
ber of  turns,  with  the  spacing  indicated 
in  Table  1,  will  operate  at  maximum 
efficiency.  All  these  loops  were  made 
with  No.  20  bare  copper  wire.  Differ- 
ent physical  conditions  in  the  laboratory 
or  operating  room  will,  of  course,  bring 
about  variations  in  the  results  obtained, 
but  Table  2  is  a  very  safe  guide.  Space 
limitations  made  it  impossible  to  make 
tests  on  larger  loops,  but  few  experi- 
menters are  so  fortunately  situated  that 
they  can  have  more  than  an  8-foot  loop. 
The  efficiency  decreases  rapidly  below 
the  maximum  efficiency  wavelength 
given  in  Table  2.  Above  these  values 
the  efficiency  drops  off  slowly,  the  curve 
being  much  more  steep  for  loops  of 
few  turns. 

To  determine  the  size  of  loop  for 
receiving  a  given  wavelength,  deter- 
mine the  reception  factor  for  that  wave- 
length with  the  different  sized  loops. 
Select  the  loop  that  shows  the  maximum 
reception  factor  for  the  required  wave- 
length. 

Size  of  Wire 
Although  tests  were  not  made  to  de- 
termine the  advantage  gained  by  the 
use  of  high-frequency  cable  over  solid 
wire,  the  results  obtained  with  ordi- 
nary inductances  will  hold  for  loops 
as  well.  These  show  that,  at  wave- 
lengths below  1,000  meters,  the  cable 
gives  a  lower  resistance.  Above  1,000 
meters,  the  resistance  is  about  the  same 
until,  above  2,000  meters,  solid  wire 
is  superior  to  cable,  even  though  a  size 
as  large  as  3x16  No.  38  is  used. 

Tuning  Circuits  for  Receiving 

During  these  tests  all  tuning  was 
done  with  only  a  variable  condenser 
shunted  across  the  loop.  The  circuit 
for  ordinary  reception  should  be  that 
used  for  the  secondary  of  a  loose  coup- 
ler, replacing  the  secondary  coil  by  the 
loop.  The  condenser  should  be  of  the 
0.0005  mfd.  type,  certainly  not  over 
0.001  mfd. 

The  insulation  of  the*  condenser  is 
of  particular  importance  in  loop  recep- 
tion, for  a  leaky,  low-resistance  conden- 
ser reduces  the  efficiency  of  the  loop, 
the  sharpness  of  tuning,  and  the  volt- 
age applied  to  the  grid,  which  reduces 
the  signal  strength. 

For  uni-lateral  direction  finding  a 
small  coil  should  be  put  in  series  with 
one  lead  from  the  loop  to  the  conden- 
ser. This  is  for  coupling  with  a  coil 
connected  to  a  regular  antenna  and 
ground,  as  explained  in  the  November- 
December  issue  of  Everyday. 
Balancing  Out  Distortion 

Because  of  the  interference  from 
buildings  and  other  objects,  a  loop  does 
not  always  give  a  true  directional  read- 
ing.   This  is  also  due  to  the  antenna 
(Continued  on  page  451) 


Digitized  by 


Google 


442 


Everyday  Engineering  Magazine  for  August 


Equipment  for  the  Radio  Station 

A  Standardized  Panel  Receiver,  and  an  Interesting  Type  of 
Transmitter  for  200-Meter  IV ork 

By  Stuart  D.  Dimond  and  John  A.  Hall 


THE  receiving  set  shown  in  the 
accompanying  photographs  was 
constructed  along  lines  suggested 
by  articles  which  have  previously  ap- 
peared in  Everyday  Engineering. 
The  builder  has  followed  certain  sug- 
gestions which  appeared  in  -several 
editorials  to  the  effect  that  all  raw  ma- 
terials, parts,  and  instruments  used,  be 
those  regularly  carried  in  stock  by  most 
dealers  in  radio  goods.  This  idea,  it  is 
argued,  if  generally  followed  by  ama- 
teur experimenters  would  benefit  both 
the  dealer  and  the  buyer.  The  ad- 
vantages of  standardization  are  self- 
apparent. 

General 

The  units  shown  in  the  pictures  were 
built  one  at  a  time  and  each  section, 
beginning  with  the  tuner,  was  put  into 
service  as  soon  as  completed.  This  im- 
mediately demonstrated  the  value  of 
the  standardized  panel  idea.  The  only 
radio  apparatus  the  writer  had  when 
the  set  was  started  was  a  crystal  detec- 
tor, single  slide  tuner  and  head  phones, 
so  upon  completion  of  the  tuner  panel 
it  was  immediately  connected  up  and 
used.  The  condenser  panels  were  then 
completed  and  put  into  service,  the  sec- 


panels  has  been  made  into  an  audion 
detector  unit,  very  much  like  that 
shown  in  the  June  number  for  use  with 
the  Heterodyne  Wavemeter.  It  dif- 
fers from  the  one  mentioned  in  that 
the  knob  of  the  Paragon  rheostat  was 


The  connections  between  panels  are 
made  with  No.  14  bare  copper  wire  as 
can  be  plainly  seen  in  Fig.  2. 

The  set  has  been  in  use  since  last 
December  with  "very  satisfactory  re- 
sults. 


Fig.  1 — The  two  blank  panels  are  to  be  used  later  for  an  audion  detector  and  amplifier 


replaced  by  one  of  the  type  used  on 
the  panels  shown  in  the  photographs, 


Fig.  2 — A  view  of  the  instruments  mounted  at  the  rear 

Hon  with  the  buzzer  test,  phone  con- 
nections, and  fixed  condenser  being 
completed  last.  It  was  thought  that 
six  panels  would  be  enough  for  some 
time  to  come  so  supports  were  made 
to  take  care  of  this  number.  Since  the 
photos  were  taken  one  of  the  blank 


and  the  window  for  the  audion  is  a 
vertical  slot  about  an  inch  long  by  an 
eighth  wide  having 'an  oval  brass  plate 
over  it  with  a  slot  in  it  coinciding  with 
that  in  the  panel.  This  plate  is 
fastened  to  the  bakelite  with  two  2-56 
R.  H.  brass  machine  screws. 


The  Panels  and  Method  of 
Mounting 

The  standardized  panel  idea  is  that 
already  set  forth  in  previous  numbers 
of  this  Magazine,  with  a  slight  change 
in  the  method  of  joining  the  units. 
The  panels  are  all  5  x  S  x  bake- 
lite. The  holes  for  thel  supporting 
screws  are  drilled  from  each  edge 
at  the  corners.  The  drilling  was  done 
accurately  by  means  of  a  small  tem- 
plate of  sheet  brass. 

Pieces  of  heavy  sheet  brass  exactly 
one  inch  square,  with  four  holes  all 
drilled  the  same  distance  from  the 
corners,  are  used  to  join  the  panels. 
The  holes  were  drilled  with  the  same 
template  used  in  drilling  the  corner 
holes  in  the  bakelite  panels.  This  in- 
sures accurate  alignment  with  no  spaces 
between  the  panels,  making  for  neat 
appearance.  These  pieces  show  clearly 
in  the  photograph.  They  are  inter- 
changeable and  can  be  used  at  either 
the  center  or  edge  of  a  group  or  panels 
No.  6-32  R.  H.  brass  machine  screws, 
Y\"  long,  are  used  to  bolt  the  panels 
together. 

The  supports  are  made  of  bus  bar 
copper  y%"  wide  soldered  together  to 
form  an  angle,  and  braced  and  bent  as 
shown.  Holes  are  drilled  and  tapped 
at  the  proper  points  to  coincide  with 
those  in  the  panels.  Number  6-32 
«crews  are  used. 
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Tuner  Panel 
The  tuner  is  the  popular  de  Forest 
Signal  Corps  type  of  coupler,  and  the 
primary  and  secondary  switches  are 
of  the  same  make.  No  further  descrip- 
tion will  be  given,  as  these  parts  are 
familiar  to  all  experimenters. 

Condenser  Panel 
The  secondary  condenser  is  an 
eleven  plate  Illinois  variable.  This 
condenser  comes  with  the  shaft  drilled 
and  tapped  for  a  6-32  machine  screw 
making  it  an  easy  matter  to  use  either 
an  Armv  or  Navy  type  of  knob  in  place 


the  rotor  of  this  instrument,  so  that  a 
knob  similar  to  the  others  used  in  the 
set  could  \ye  applied. 

The  condenser  dials  are  those  usually 
furnished  with  unmounted  condensers 
and  are  fastened  to  the  bakelite  with 
2-56  R.  H.  brass  machine  screws.  The 
stops  for  the  pointers  are  brass  furni- 
ture nails  driven  into  holes  in  the 
bakelite  a  trifle  smaller  than  the  nails 
themselves. 

Phone  Connection  and  Buzzer 
Test  Panel 

The  details  of  this  unit  may  not  be 


fig.  i— There  is  very  little  about  this  set  to  suggest 

apparatus  experimenters  used  to  make 


the  old  home-made 


of  the  one  regularly  furnished  with  the 
condenser.  A  condenser  of  larger  ca- 
pacity was  at  first  used  across  the  sec- 
ondary of  the  tuner,  but  as  the  set  is 
only  used  on  amateur  wavelengths  the 
smaller  condenser  is  now  used  with 
better  results. 

The  primary  condenser  is  a  42  plate 
Murdock  of  the  panel  mounting 
type  and  is  provided  with  a  Midget 
switch  so  placed  that  closing  the  switch 
short-circuits  the  condenser.  It  was 
necessary  to  drill  and  tap  the  shaft  of 


of  interest  to  the  majority  of  readers 
who  are  probably  using  audions,  but 
the  amateur  using  the  crystal  detector 
may  find  points  of  interest. 

The  buzzer  is  the  Century  type,  re- 
moved from  its  base  and  fastened 
directly  to  the  panel.  Below  the  buz- 
zer are  two  sockets  taking  bayonet 
plugs  of  the  type  used  on  the  lighting 
systems  of  automobiles.  These  plugs 
and  sockets  are  for  the  head-phone 
connections,  and  have  proven  very  sat- 
isfactory.   They  do  not  cost  as  much 


as  the  plug  and  jack  arrangements 
used  in  expensive  sets  but  give  as  good 
service  as  any  others.  Above  the  buz- 
zer are  two  switches,  companions  of  the 
plugs  and  sockets.  One  of  these  is 
turned  on  to  close  the  buzzer  circuit 
continuously  while  locating  the  requir 
sensitive  spot  on  the  crystal;  the  other, 
is  to  connect  and  disconnect  the  small 
fixed  condenser,  mounted  on  the  rear 
of  the  panel,  connected  in  parallel  with 
the  head  telephones.  The  small  push 
button  above  the  switches  is  for  the 
usual  buzzer  test  during  operation  of 
the  set.  A  small  flashlight  cell  is 
mounted  on  the  rear  of  the  panel  in 
spring  brass  clips.  This  cell  furnishes 
the  current  for  the  buzzer  test. 

The  connections  used  with  the  crys- 
tal detector  are  of  the  usual  sort,  but  it 
is  understood,  of  course,  that  the  pan- 
els shown  can  be  connected  in  what- 
ever manner  the  builder  chooses,  this 
being  one  of  the  advantages  of  the 
standardized  panel  type  of  construc- 
tion. 

The  200-meter  Transmitter 

The  200-meter  transmitter,  shown  in 
Fig.  4,  will  be  of  interest  to  those  who 
are  considering  the  construction  of  a  set 
which  is  semi-portable,  compact,  and 
which  requires  a  minimum  of  table  or 
floor  space.  This  set  recently  took 
first  prize  in  the  amateur  apparatus 
building  contest  held  by  the  St.  Paul 
Radio  Club  at  the  local  Y.  M.  C.  A. 

The  frame  is  made,  with  the  excep- 
tion of  the  top  cross  pieces,  entirely  of 
angle  iron,  enameled  black.  The  legs 
or  corner  pieces  are  of  3/16-  x  1-in. 
angle  iron  about  26  in.  in  length.  The 
square  in  the  bottom  is  of  x  1-in. 
angle  iron,  bent  into  a  15-in.  square, 
after  sawing  three-cornered  pieces  out 
of  one  side  to  enable  it  to  be  bent.  The 
corners  were  then  welded  and  the 
square  drilled  and  bolted  to  the  legs. 
*4-in.  machine  bolts  were  used  through- 
out. The  square  top  of  the  frame  is 
made  of  hard  wood  with  a  cross  section 
of  %-  x  2-in.  It  is  needless  to  remark 
that  a  closed  iron  circuit  here  would 
absorb  a  great  deal  of  the  energy  in  the 
primary  circuit. 

The  transformer  used  is  a  1  k.w. 
Acme,  type  H  1,  which  gives  a  secon- 
dary voltage  of  approximately  15,000. 
There  is  a  cross  piece  in  the  bottom  of 
the  frame  on  which  two  of  the  legs  of 
the  transformer  rest,  the  other  two  rest- 
ing on  the  side  of  the  frame. 

A  Thordarson  oil-immersed,  bakelite 
dielectric  condenser  is  used.  It  is  held 
by  straps  made  of  1/16-  x  1/2-in.  cop- 
per, in  the  rear  left  hand  corner  of  the 
frame. 

The  rotary  gap  motor  used  is  one 
which  the  writer  believes  is  the  best  for 
this  use  which  can  be  had.  It  is  an 
Emerson  variable  speed  universal  mo- 
tor, 1/25  h.p.,  110  volts,  4,500  r.p.m. 
At  highest  speed  this  motor  is  slight- 
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ly  overloaded  as  it  draws  1.3  am- 
peres on  test,  being  rated  at  one 
ampere,  but  does  not  heat  appreciably 
until  it  has  run  continuously  for  fifteen 
or  twenty  minutes.  The  disc  used  is 
an  8-tooth  Thordardson,  with  the 
electrodes  widened  out  to  fa  in.  by 
riveting  j4-in.  pieces  of  aluminum  on 
both  sides  and  filing  to  the  shape  of 
the  electrodes.  Since  the  bore  of  the 
disc  was  only  ^-in.,  and  could  not  be 
enlarged  due  to  the  construction  of  the 
brass  hub,  the  motor  shaft  which  was 
originally  y£  in.  was  turned  down  to 
fit.  The  disc  is  enclosed  in  a  case 
made  of  j4-in.  black  sheet  bakelite. 
The  inside  dimensions  are  9  x  9  X-1J4 
in.  The  case  is  mounted  on  the  pulley 
end  housing  of  the  motor,  by  machine 
screws  which  pass  through  the  back  of 
the  case,  then  through  spacers  made 
of  y$  -in  fibre  rod  J^-in.  long,  and  into 
threaded  holes  in'  the  motor  housing. 
A  hole  in  the  back  of  the  case  is  made 
a  driving  fit  on  the  bearing  box  of  the 
motor  which  projects  conveniently 
about  one  inch  from  the  housing.  The 
fixed  electrodes  are  of  ]/%-  x  J^-in.  cop- 
per bus  bar  and  slide  in  slotted  bake- 
lite blocks  which,  in  turn,  are  screwed 
on  the  sides  of  the  case,  90  degrees 
apart.  A  set  screw  in  the  side  of  these 
blocks  clamps  the  electrode  in  any  de- 
sired position.  The  fixed  electrodes  are 
each  fitted  with  four  copper  cooling 
flanges,  and  are  tapped  at  the  end  for 
a  machine  screw  which  clamps  the 
connection  strip  between  1-in.  copper 
washers.  Directly  opposite  the  spark- 
ing points,  a  2-in.  hole  is  cut  in  the 
front  of  the  case.  These  inspection 
holes  are  normally  closed  with  bake- 
lite discs  which  are  clamped  in  place 
by  threaded  knobs  on  projecting  studs. 

The  oscillation  transformer  is  wound 
with  7/8-  xl/32-in.  brass  ribbon  on 
J4-in.  bakelite  supports,  with  a  spac- 
ing of  1}4  in.  in  the  primary  and 
24 -in.  in  the  "secondary.  The  primary 
has  three  turns  and  the  secondary  eight. 
The  secondary  slides  on  a  1-in.  hard 
rubber  rod  and  may  be  clamped  to  any 
desired  coupling  by  a  large  bakelite 
knob  carrying  a  threaded  stud  which 
passes  through  a  block  in  the  secondary 
hub. 

The  leads  are  of  1-in.  Belden  cop- 
per braid  in  the  primary,  and  %  m-  m 
the  secondary  circuit  Where  they  con- 
nect to  condenser,  spark  gap,  and  oscil- 
lation transformer,  1-in.  copper  wash- 
ers are  used. 

The  radiation  ammeter  was  origin- 
ally a  Roller  Smith  0  to  2  y2 -ampere 
hot-wire  instrument  with  a  suitable 
shunt  enabling  the  meter  to  indicate  up 
to  5  amperes.  While  satisfactory,  it 
has  since  been  replaced  with  a  meter 
having  a  scale  reading  to  10  amperes. 
It  is  a  model  425  Weston  thermo- 
ammeter  which  came  to  hand  after  the 


set  had  been  completed.  It  is  of  prac- 
tically the  same  size  so  the  panel  needed 
no  altering. 

The  switchboard  'is  of  J^-in.  slate 
with  a  dull  black  finish.  It  is  mounted 
on  the  front  of  the  frame  with  machine 
screws.  It  carries  a  single-pole,  single- 
throw  knife  switch  for  shorting  out  the 
radiation  meter  when  no  reading  is 
desired,  a  radiation  ammeter  as  de- 
scribed above,  a  double-pole,  single- 
throw  switch  with  20-ampere  cartridge 
fuses  for  the  main  a.  c.  line,  a  single- 
pole,  double-throw  switch  for  changing 


from  %  to  1  k.  w.,  and 
posts  for  power  and  key' 

The  wiring  for  the  motor  cjjrcoii  &' 
of  No.  14  lead-covered  duplex,  with  the 
lead  covering  grounded.  Louis  fnm 
switchboard  to  transformer  are  No.  10 
rubber-covered  wire  in  J^-in.  flexible 
metallic  conduit,  with  suitable  condu- 
lets  at  the  terminals.  The  conduit  is 
also  grounded. 

Such  a  combination  of  transmitter 
and  receiver  makes  an  excellent  equip- 
ment for  200-meter  communi cation. 


The  Radio  Department 

A  Discussion  of  Current  Topics  of  Interest  to  Manufacturers 
and  Experimenters 

plug  is  due  to  the  concentric  construc- 
tion of  the  terminals.  This  can  be 
overcome  by  a  change  in  design.  If 
this  is  done,  a  different  style  of  jack 
will  be  required,  but  one  operating  on 
the  same  general  principles. 

Experimenters  are  rapidly  learning 
that  many  circuits  can  be  used  and  op- 
erated by  changes  effected  by  the  in- 
sertion or  removal  of  the  telephone 
plug.  The  A.  H.  Grebe  Company  has 
gone  farther  than  the  others  in  this 
respect.  They  not  only  control  the 
plate  circuits  of  their  amplifiers  but 
the  filament  circuits  as  well  by  the  plug 
and  jack  method. 

TWO  months  ago,  there  appeared 
an  article  in  Everyday  on  the 
standardization  of  apparatus  design. 
A  number  of  companies  wrote,  in  re- 
sponse, that  they  were  interested  in  the 
idea,  and  would  like  to  be  informed  re- 
garding any  developments. 

That  is  rather  characteristic  of  radio 
men.  The  appeal  of  the  article  was  for  . 
ideas,  and  not  simply  interest  Perhaps 
the  experimenters  can  help,  for  they  are 
the  ones  to  be  pleased,  ultimately. 

Consider  the  binding  post  There 
are  innumerable  ways  of  making  con- 
nections, but  99  percent  of  them  have 
outstanding  disadvantages.  They  turn 
when  the  thumb  nut  is  tightened,  or  the 
thumbnuts  are  lost,  or  they  do  not  grip 
the  wires,  or  do  not  hold  more  than  one 
wire  securely.  Posts  which  do  not  have 
these  faults  are  extremely  expensive. 
Is  there  no  one  who  can  submit  a 
design  which  will  be  labelled  "OK"  by 
experimenters,  and  which  the  manu- 
facturers will  not  veto  as  being  too  dif- 
ficult to  make  ?  The  switch,  such  as  is 
used  for  inductance  control,  is  another 
detail  that  has  never  been  worked  out 
in  a  satisfactory  manner.  Someone 
must  have  a  solution. 

Other  parts  »need  the  same  treatment 
Everyday  would  like  to  publish  some 
of  the  ideas  which  its  readers  must  have 
if  they  will  only  submit  them.  > 


COL.  W.  A.  BISHOP,  lecturing  to 
the  Cadets  in  one  of  the  American 
nying  schools,  said,  "Get  all  you  can 
from  what  others  teach  you.  When  you 
go  on  the  other  side,  you  will  forget  it 
all,  and  learn  for  yourselves." 

This  is  applicable  as  well  to  the 
process  of  developing  new  devices  or 
methods.  The  successful  man,  after 
learning  the  principles  involved,  stud- 
ies the  work  of  others.  Then,  putting 
that  aside,  he  starts  on  a  new  course, 
basing  his  work  on  the  fundamentals, 
and  guiding  his  course  by  the  results 
of  other  investigators. 

The  inventor  of  the  linotype  ma- 
chine, for  example,  studied  typesetting 
methods  to  learn  what  was  required. 
Then,  instead  of  making  a  new  sort 
of  composing  stick,  or  working  out  an 
improvement  in  type  cases,  he  envolved 
a  new  principle,  a  system  of  casting 
type  to  order,  it  might  be  called. 

Altho  it  is  far  more  difficult,  the 
latter  method  of  inventing  is  general- 
ly more  successful  than  attempts  to 
improve  the  results  of  others.  Ex- 
perimenters will  increase  the  net  value 
of  their  work  if  they  bear  this  princi- 
ple in  mind. 

TELEPHONE  jacks  and  plugs  are 
coming  into  very  wide  use.  So 
much  so,  in  fact,  that  it  is  time  for 
someone  to  bring  out  a  less  expensive 
type  of  plug  than  those  now  on  the 
market.  If  a  man  pays  five  dollars  for 
a  pair  of  telephones,  and  excellent  ones 
can  be  bought  at  that  price,  he  does  not 
like  to  spend  nearly  three  dollars  for 
a  plug  and  jack  to  connect  them. 

The  fact  that  the  ordinary  types  have 
been  used  for  many  years,  does  not 
mean  that  a  less  expensive  and  equally 
good  type  cannot  be  made.  One  dollar 
is  enough  to  pay  and  the  company  that 
markets  a  plug  and  jack  at  this  price 
will  find  the  demand  enormous. 

Some  departure  from  the  usual  de- 
sign will  probably  be  necessary.  The 
great  difficulty  in  making  the  ordinary 
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A  Radio  Telephone  Operating  On  Six  Volts 

The  De  Forest  Company  Calls  This  a  Buzzer  Radiophone,  Tho  the  Name 
Seems  Misleading  Until  You  Understand  the  Set 


THE  elimination  of  the  B  bat- 
tery has  been  the  dream  of  many 
an  experimenter  who  has  gone 
thru  the  usual  hardships  which  ac- 
company the  use  of  a  high-potential 
battery  for  the  plate  supply  of  an  au- 
dion. .  Tests  made  on  the  buzzer  ra- 
diophone seem  to  indicate  that  still 
another  step  forward  has  been  made. 
And  there  will  be  many  a  radio  man 
who  will  reproach  himself  for  not  hav- 
ing thought  of  it  before. 


the  wavelength  of  the  set.  It  is  inter- 
esting to  note  that  ordinary  three-ele- 
ment tubes  are  employed  as  rectifiers. 
The  grid  and  plate  of  each  tube  are 
connected  together  to  form  one  side, 
i  while  the  filament  serves  as  the  other. 

The  grid  condenser,  on  the  lower 
part  of  the  panel,  is  adjusted  for  maxi- 
mum modulation,  or  the  clearest 
speech.  A  hot-wire  ammeter  indicates 
the  radiation. 

In  operation,  after  the  preliminary 


No  motor-generators  or  high  potential  batteries  are  needed  to  operate  this  set 


In  a  few  words,  this  new  set  is  fitted 
with  a  buzzer  transformer,  operating 
on  6  Volts,  which  gives  a  very  high 
voltage  on  the  secondary.  The  alter- 
nating current  produced  in  this  way 
is  rectified  by  means  of  two  tubes, 
smoothed  out  thru  choke  coils  and  ap- 
plied to  the  transmitting  tube. 

The  set  is  shown  in  the  accompany- 
ing illustration.  At  the  top,  the  tuning 
inductance  is  barely  visible  behind  the 
panel.  In  the  left-hand  corner  the 
transmitting  tube,  marked  OSC,  is 
mounted.  Two  tubes,  indicated  by 
RECT,  are  located  on  either  side  of 
the  antenna  condenser  which  controls 


adjustments  have  been  made,  the 
switch  at  the  right  is  pushed  up  to  talk. 
This  connects  one  battery  to  the  buz- 
zer, which  vibrates  at  a  low  and  steady 
pitch  as  long  as  the  transmitter  is  in 
use.  To  listen-in,  the  switch  is  put 
down,  stopping  the  buzzer  and  chang- 
ing the  antenna  and  ground  to  the  re- 
ceiving apparatus. 

With  two  6-volt  storage  batteries, 
this  complete  set  weighs  only  60 
pounds. 

Many  advantages  of  this  set  will  ap- 
peal to  those  who  use  radio  for  other 
than  purely  experimental  work.  Under 
conditions  where  a  motor-generator  is 


out  of  the  question,  this  method  of 
supplying  plate  voltage  offers  no  dis- 
advantages. A  high  potential  can  be 
obtained  from  the  buzzer^  with  a  cor- 
respondingly heavy  plate  current,  yet 
only  a  small  storage  battery  is  needed. 
The  weight  and  space  of  the  buzzer  are, 
of  course,  much  smaller  than  of  a 
motor-generator. 

One  of  the  great  objections  to  radio 
apparatus  on  motor  boats  has  been  that 
no  current  supply  was  available  t>n 
board,  or  that  only  low-voltage  direct 
current  was  obtainable  from  the  gen- 
erating system.  With  this  equipment, 
however,  batteries  can  be  carried  aboard 
readily,  or  the  ship's  current  can  be 
used  to  charge  the  batteries. 

For  portable  work,  also,  the  buzzer 
radiophone  is  well  adapted,  and  can 
be  employed  under  many  conditions 
where  other  types  of  equipment  would 
be  out  of  the  question. 

A  suggestion  given  in  connection 
with  this  set  will  be  helpful  for  other 
portable  installations,  too;  namely,  that 
a  heavy  spike,  driven  into  the  trunk 
of  a  green  tree,  makes  an  excellent 
ground  for  radio  apparatus  when  used 
in  the  field. 


CONCRETE  RADIO  MASTS 
Believed  to  be  the  highest  concrete 
masts  in  the  world,  the  towers  of  the 
new  Japanese  stations  are  660  feet 
high.  They  are  being  made  at  To- 
micka-cho,  where  the  stations  for  which 
they  are  to  be  used  will  operate  with 
the  United  States.  The  estimated  daily 
capacity  of  these  stations  is  8,000 
words  each  way. 

Within  the  next  two  years,  if  all 
the  present  plans  for  commercial  radio 
are  carried  out,  an  amount  of  traffic 
never  dreamed  of  ten  years  ago  will 
be  handled  by  the  high-powered  sta- 
tions. 


USING  VARIOMETERS 

Variometers  are  rapidly  increasing 
in  popularity,  especially  for  short  wave 
receivers.  Experimenters  do  not  seem 
to  understand,  however,  that,  as  a 
method  of  varying  inductance,  the  vari- 
ometer is  quite  limited,  unless  the  usual 
proportions  are  greatly  increased. 

It  is  not  practical,  for  example,  to 
replace  a  tuning  condenser  by  a  vari- 
ometer to  give  the  close  adjustments  be- 
tween taps  on  a  coil,  unless  the  taps 
are  taken  off  at  very  short  intervals. 

With  the  ordinary  methods  of  con- 
struction, the  variation  of  inductance 
obtained  does  not  exceed  the  inductance 
of  one  of  the  variometer  coils. 
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A  New  Development  in  Tuning  Inductances 

Designed  on  a  New  Principle,  the  G.  A.  Standardized  Inductances  Represent 

a  Distinct  Advance  in  Coil  Construction 

By  K.  H.-Stark 


IT  is  very  doubtful  if  Faraday  or 
Henry  would  recognize  the  induc- 
tances now  used  for  radio  recep- 
tion. Many 'men  have  contributed  to 
the  development  of  these  coils,  carrying 
them  thru  from  the  long,  single-layer 
types  to  the  present  low  resistance,  low 
capacity,  concentrated  coils. 

There  are  certain  factors  which  must 
be  considered  in  designing  coils  for 
radio  receivers.  The  most  important 
are  listed  below  in  the  order  of  their 
value,  looking  at  the  subject  from  the 


The  new.  coils,  described  in  this  ar- 
ticle, were  designed  to  meet,  as  fully 
as  possible,  the  various  requirements, 
with  particular  reference  to  efficiency, 
because  radio  experimenters  are  rapid- 
ly developing  an  extreme  fastidious- 
ness in  the  selection  of  their  equipment. 

The  first  problem  is  to  get  a  max- 
imum inductance  from  a  given  length 
of  wire.  Decreasing  the  size  of  the 
wire  makes  the  turns  per  inch  larger, 
and  increases  the  inductance,  but  it 
also  makes  the  resistance  higher.  Wind- 


them.  On  this  basis,  the  attempt  was 
made  to  put  a  2-ft  solenoid  in  a  1-in. 
space  without  sacrificing  the  electrical 
efficiency,  and  gaining  the  mechanical 
advantages  of  a  small,  self-supporting 
coil. 

How  this  was  done  can  be  seen  from 
the  accompanying  illustrations.  This 
coil  is  merely  a  telescoped  solenoid, 
the  sections  of  which  are  separated  by 
an  air  dielectric.  This  means  that, 
with  the  turns  of  each  section  close  to- 
gether, the  inductance  per  section  is 


Fig.  1 — A  coil  only  0.2  m.  wide,  tapped  at 
every  layer 

point  of  view  of  the  manufacturer  of 
radio  equipment  for  experimenters. 
Price. 

Possibility  of  quantity  produc- 


1. 
2. 
tion. 
3. 
4. 
5. 
6. 
7. 


High  frequency  resistance. 
Mechanical  dimensions. 
Distributed  capacity. 
Ease  of  mounting. 
Novelty  of  appearance. 
Others,  possibly,  would  put  them  in 
a  different  order.    Certainly  price  and 
quantity  production  come  first.  Then 
the  popularity  of  a  coil  will  depend 
upon  its  efficiency,  its  adaptability  to 
various  uses,  and  its  general  appear- 
ance. 

Thus  it  can  be  seen  that  the  devel- 
opment of  a  new  inductance  of  com- 
mercial value  is  no  small  problem.  In 
any  coil  all  the  factors  cannot  be  met 
entirely,  but  an  average  must  be  struck. 


Fig .  2 — A  high  inductance  coil,  not  tapped 

ing  coils  in  a  multilayer  form  makes 
the  inductance  large,  and  the  resistance 
and  capacity  as  well.  Spacing  the 
turns,  as  is  done  in  the  different  types 
of  cross-wound  coils,  brings  down  the 
capacity — and  the  inductance,  while 
the  resistance  goes  up,  for  a  given  in- 
ductance, because  more  wire  is  needed. 
Another  source  of  loss  is  due  to  the 
insulation  and  binding  varnish.  A 
perfect  coil  would  be  one  in  which 
the  layers  are  separated  entirely  by 
air. 

It  seems  like  an  affair  which  is  best 
settled  by  shaking  it  up  and  taking 
out  what  comes  to  the  top.  Here,  how- 
ever, is  a  solution. 

The  G.  A.  Standardized  inductances 
are  a  development  of  the  ordinary 
single  layer  solenoid,  which,  in  elec- 
trical efficiency,  is  equal  to  any  of  the 
other  types,  and  superior  to  most  of 


Fig.  3— This  type  can  be  fitted  with  a  shaft 
to  rotate  it 

high.  The  total  inductance,  because  of 
the  close  interlinking  of  the  fields  of 
the  sections,  is  many  times  greater  than 
that  of  an  equivalent  single-layer  sole- 
noid. There  is  practically  no  capacity, 
because  of  the  spacing  between  sec- 
tions, and  because  of  the  low  dielectric 
constant  of  air.  However,  since  air 
is  a  perfect  insulator,  there  is  no  loss, 
indicated  by  an  increased  high  fre- 
quency resistance,  as  in  the  case  of 
coils  wound  with  paper  between  the 
layers,  or  unspaced  coils  where  the 
bare  wires  are  separated  only  by  silk 
or  cotton  insulation.  Moreover,  the 
losses  due  to  varnish  are  greatly  re- 
duced because  only  the  outer  surfaces 
are  coated  lightly.  The  crossing  of  one 
wire  over  another  is  reduced  to  eleven 
times  per  turn,  making  a  further  de- 
crease in  electrical  losses,  and  also  in 
the  possibility  of  short  circuits.  This 
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latter  defect  is  guarded  against,  too,  by 
using  double  silk  covered  wire. 

The  actual  method  of  winding  these 
coils  is  as  follows: 

First  the  supporting  tube  is  slipped 
on  a  mandrel,  in  the  winding  machine. 
Then,  by  the  manipulation  of  a  lever 
on  the  machine,  two  sets  of  pins,  one 
on  each  side  of  the  tube,  are  sprung 
out,  fitting  snugly  against  the  ends  of 
the  tube.  When  the  end  of  the  wire 
has  been  fastened,  and  the  machine 
started,  the  mandrel  is  rotated  for  one 
turn,  during  which  time  the  wire  is 
wound  back  and  forth  around  the  pins. 
Next,  the  mandrel  is  revolved  at  a 
higher  speed,  and  one  layer  of  wire 
wound  across  the  tube,  over  the  cross 
winding.  Subsequent  sections  are  wound 


tion  is  that  less  space  is  required  when 
the  coil  is  rotated  on  a  shaft,  than  when 
it  is  swung  from  a  support  at  the  side. 

Several  ways  of  mounting  the  coils 
are  employed.  The  simplest,  when  rods 
are  used  as  supports,  is  to  set  a  wooden 
disc  inside  the  tube.  Another  method 
is  to  set  two  bakelite  discs,  of  a  dia- 
meter equal  to  that  of  the  tube,  at  each 
end  of  the  tube,  and  draw  them  together 
with  machine  screws.  The  discs  fit  in- 
side the  loops  of  the  cross  winding. 
Other  means,  not  ready  for  publica- 
tion, are  also  employed. 

The  Selection  of  Inductance  and 
Capacity  Valves 

ACCOMPANYING  this  article  is 
a  table  showing  the  wavelengths 


Fig.  4— Front  and  side  views  of  the 

in  a  similar  manner,  first  the  cross, 
and  then  the  straight  winding.  Upon 
completion,  the  pins  are  drawn  in,  and 
the  coil,  removed  from  the  mandrel. 

The  illustrations  show  the  project- 
ing cross  wires  where  they  were  put 
around  the  pins,  and  make  clear  the 
method  of  spacing  the  sections  by 
means  of  the  cross  windings.  Due  to 
the  binding  effect  of  each  section  upon 
those  beneath,  these  coils  possess  great 
mechanical  strength.  By  turning  over 
the  loops  under  the  outside  section,  the 
turns  are  effectively  prevented  from  be- 
coming loose.  A  coat  of  thin  varnish, 
on  the  outer  surfaces  of  the  coil,  com- 
pletes the  work. 

In  the  patent  application  a  modifica- 
tion is  described,  of  the  type  shown  in 
Fig.  3.  This  is  to  take  a  shaft,  so  that 
the  coil  can  be  rotated,  as  in  the  case 
of  a  loose  coupler  secondary  or  a  vario- 
meter.   An  advantage  of  the  construc- 


"telescoped  solenoid"  inductance 

obtained  with  various  capacities  from 
0.00001  to  0.002  mfd.,  and  inductances 
of  0.02  to  200  millihenries.  This  is 
very  useful  in  determining  the  induct- 
ance arid  capacity  required  for  a  given 
wavelength. 

It  should  be  noted  that  coils  for  radio 
work,  unless  it  is  otherwise  stated,  are 
rated  at  their  effective  inductance,  and 
allowances  must  be  made,  in  accurate 
calculations,  for  the  distributed  capaci- 
ty. With  these  new  coils,  for  all  or- 
dinary design  purposes,  this  effect  can 
be  disregarded.  To  determine  the  dis- 
tributed capacity  of  a  coil,  the  follow- 
ing proceedure  will  be  found  simple, 
tho  for  small  capacity  measurements 
the  instruments  must  be  very  accurately 
calitrated. 

1.  Connect  the  coil  to  a  small  ca- 
pacity, about  0.0002  mfd.,  and  measure 
the  wavelength  of  the  circuit. 

2.  Increase  the  condenser  to  about 


0.001  mfd.,  and  measure  the  wave- 
length. 

3.  Substitute  the  wavelength  and 
condenser  capacity  found  in  2  in  the 
equation  \\  =  35S2L  C,. 

4.  Substitute  the  wavelength  and 
condenser  capacity  found  in  1  in  the 
equation  a22  =  3552L  C2. 

5.  Subtract  the  equation  in  4  from 
the  equation  in  3. 

6.  Solve  for  L.  This  gives  the 
true  inductance  of  the  coil. 

7.  Substitute  the  value  of  L  in  the 
equation 


C  = 


C„ 


3552L 

and  solve  for  C.  This  gives  the  value 
of  the  distributed  capacity. 

For  example,  a  coil,  connected  with 
a  condenser  of  0.0002  mfd.,  gives  a 
wavelength  of  7,299  meters.  With 
0.001  mfd.,  it  gives  13,380  meters. 
Substituting  in  3, 

195,440,400  =  3553  X  L  X  0.001 
or  195,440,400  =  3.552L 
Substituting  in  4 

53,245,401  =  3552  X  L  X  0.0002 
or  53,245,401  =  .7104L. 
Subtracting  4  from  3 

195,440,400  =  3.5520L 
53,245,401  —  .7104L 

142,194,999  —  2.8416L 
Then     L  =  50,000,000  cms. 

To   find  the  distributed  capacity, 
substitute  the  value  of  L  in  7.  Then 
7,29922 

C  =   0.0002, 

3552  X  50,000,000 
53,245,401 

C  =   0.0002, 

177,600,000,000 
C  =  0.0003  —  0.0002, 
or 

C  =  0.0001, 

which  is  the  distributed  capacity  of  the 
coil. 

When  inductance  is  measured  by  the 
wavemeter  method,  the  capacity  across 
the  inductance  being  measured  should 
be  large.  Otherwise,  the  distributed 
capacity  will  make  a  considerable  error 
in  the  inductance  value  found.  To 
show  this,  let  us  use  the  foregoing  ex*- 
ample.  With  the  coil  described  above, 
the  wavelength,  with  a  condenser  of 
0.0002  mfd.,  was  found  to  be  7,299 
meters.  The  apparent  inductance 
would  be 

Lapp-  =  

3552C, 
53,245,401 


3552  X  0.0002 


Lapp.  =75,000,000  cms. 
which  shows  an  error  of  50%  in  the 
apparent  inductance.    With  the  larger 
capacity  value,  however. 

195,440,400 

Lapp-  = 

3552  X  0.001 
Lftpp.  =  55,000,000  cms. 
which  is  an  error  of  only  10%. 
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Wavelength,  Inductance, 


0.02  0.025     0.03     0.04     0.05     0.06     0.07     0.08      0.09      0.10      0.12      0.14      0.16      0.18  0.20 


0.00001   27  30  33 

0.00002   38  42  46 

0.00003   46  52  57 

0.00004   53  60  65 

0  00005   60  67  73 

0.00006   65  73  80 

0.00007   71  79  86 

0.00008   75  84  92 

0.00009   80  89  98 

0.00010   84  94  103 

0.00012   92  103  113 

0.00014              "  100  112  122 

0.00016   107  119  131 

0.00018   113  126  139 

0.00020   119  133  146 

0.00025   133  149  163 

0.00030   146  163  179 

0.00040   169  188  206 

0.00050   188  211  231 

0.00060   206  231  253 

0.00070   223  249  273 

0.00080   238  267  292 

0.00090   253  283  310 

0.00100   267  298  326 

0.001 10   280  313  342 

0.00120   292  326  358 

0.00130   304'  340  372 

0.00140   315  353  386 

0.00150   326  365  400 

0.00160   337  377  413 

0.00170   348  389  426 

0.00180   358  400  438 

0.00190   367  411  450 

0.00200    377  421  462 
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The  Uni-  Control  Receiver 

A  Set,  Built  By  the  Wireless  Improvement  Company,  Which 
Is  Controlled  By  a  Single  Adjustment 


THERE  is  an  inherent  disadvan- 
tage in  the  usual  type  of  radio 
receiving  apparatus  in  that,  while 
listening  in,  only  such  stations  are 
heard  as  may  be  transmitting  on  the 
wavelength  to  which  the  receiving  is 
tuned.  To  overcome  this  difficulty, 
Mr.  Roy  E.  Thompson  of  the  Wire- 
less Improvement  Co.  designed  the  uni- 
control  set  described  in  this  article. 

As  may  be  implied  from  the  name 
the  uni-control  receiver  is  designed 
to  be  operated  by  the  adjustment  of 
a  single  handle,  shown  in  Fig.  1,  at 
the  lower  left-hand  comer  of  the  panel. 
For  listening  in,  this  handle  is  con- 
tinuously revolved  by  a  motor  con- 
nected thru  a  worm  gear  and  flexible 
shaft  to  the  single  adjustment.  When 
the  motor  is  started  the  set  is  slowly 
tuned  over  a  range  of  300  to  3,000  me- 
ters. When  a  station  is  heard,  the  op- 
erator merely  switches  off  the  motor  and 
makes  a  close  adjustment  of  the  tuning 
by  means  of  the  handle. 

This  summarizes  the  operation  of 
the  uni-control  receiver. 

There  are  several  distinct  advantages 
in  the  use  of  a  set  of  this  type.  In 
the  first  place,  it  assures  the  reception 
of  any  call  which  is  transmitted  at  a 
wavelength  in  the  range  of  the  receiver. 
If  equipment  of  this  sort  were  generally 


call  on  a  wave  which  another  station,  ceiver  are  shown  in  Figs.  2,  3  and  4. 
also  sending,  was  not  using  and  the  Fig.  2  shows  the  front  of  the  set  with 
calling  operator  could  depend  upon  the    panes  removed;  Fig.  3  is  a  top  view. 


Fig.  1.  A  complete  Uni-Control  Receiver  installation,  -with  motor  switch  and  speed  control 


reception  of  his  signals.  While  it  may 
not  be  advantageous  to  reduce  the  re- 
sponsibility of  the  radio  operator  to 
too  great  an  extent,  it  is  certain  that 


Fig.  2.    The  main  panel  removed,  showing  the  arrangement  on  the  sub-panel 


adopted,  the  disadvantage  of  a  single 
calling  wave  would  be  overcome,  with 
the  result  that  interference  would  be 
ereatly  reduced,  as  a   station  could 


this  type  of  set  would  increase  the  ef- 
fectiveness of  an  operator  inclined  to 
be  indifferent  in  carrying  out  his  duties. 
Detailed  views  of  the  uni-control  re- 


and  Fig.  4,  the  front,  with  the  wave- 
length indicating  dial  removed. 

The  circuit  employed  with,  the  set 
is  of  the  untuned  secondary  type.  The 
primary  inductance  is  divided  into  two 
sections,  one  with  twenty-six  taps 
brought  off  at  short  intervals  and  the 
other  with  nine  larger  steps.  The  lat- 
ter coil  is  broken  by  four  dead-end 
switches.  A  coupling  control  is  pro- 
vided between  the  secondary  and  the 
primary  coils,  so  that  the  signal's 
strength  can  be  varied. 

On  the  shaft  which  carries  the  wave- 
length indicating  dial  there  is  a  switch 
which  moves  over  two  concentric  sets 
of  segments  which  are  connected  to  the 
large  steps  on  the  inductance.  A  small 
sector  of  the  inner  circle  goes  to  the 
variable  condenser  and  on  to  the 
small  step  switch  mounted  at  the 
rear  lower  left-hand  corner  of  the  sub- 
panel.  Both  the  condenser  and  small 
step  switch  are  continuously  rotated  as 
long  as  the  wavelength  indicated  dial 
shaft  is  being  turned.  The  condenser, 
however,  is  only  used  for  short  wave 
reception  when  the  switches  are  in  a 
position  for  minimum  inductance. 
When  this  point  has  been  passed — that 
is,  the  wavelength  increased  from  the 
minimum  to  the  maximum  value  obtain- 
able with  the  full  capacity  of  the  con- 
denser— the  inductance  is  increased  by 
cutting  in  more  turns  of  the  small  sec- 
tion. The  wavelength  is  still  further 
increased  until  the  end  of  the  small  step 
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switch  is  reached.  At  this  point  it 
moves  on  to  zero,  but  the  first  large 
step  of  inductance  is  cut  in.  Again 
the  small  step  switch  is  rotated  until 
it  passes  from  maximum  to  minimum 


ordinary  antenna,  as  well  as  electro- 
magnetically,  due  to  the  true  loop 
action. 

This  effect  can  be  overcome,  except 
in  extreme  cases,  by  the  use  of  a  con- 


Transmitting  with  a  Loop 
The  usual  sending  apparatus  can  be 
used  with  a  loop.  The  primary  of  the 
oscillation  transformer  should  be  in  se- 
ries with  the  condenser  and  spark  gap, 
with  the  spark  coil  across  the  gap.  The 
secondary  of  the  oscillation  transformer 
goes  to  the  terminals  of  the  loop,  with 
a  small  condenser  in  one  of  the  leads. 
This  should  be  adjustable,  by  some 
means,  for  sharp  tuning.  A  satisfac- 
tory method  is  to  make  up  a  variable 
air  condenser  having  a  large  separa- 
tion between  the  plates  and  heavy  in- 
sulation! This  can  be  shunted  around 
the  fixed  condenser. 

When  an  audion  transmitter  is  em- 
ployed, the  loop  can  be  tapped  at  the 
middle  and  connected  in  a  manner  sim- 
ilar to  that  employed  for  the  hetero- 
dyne wavemeter,  described  in  the  June, 
1920,  issue  of  Everyday  Engineering. 
Other  circuits  are  shown  in  "Radio 
Hook-Ups,"  by  M.  B.  Sleeper. 

Heavy  wire  is  needed  for  the  loop 
winding.  Using  two  or  more  wires  in 
parallel  has  been  found  satisfactory. 


Fig.  3. 


Looking  down  on  the  top  of  the 
condenser 


as  another  large  section  of  the  coil  is 
brought  into  circuit.  In  this  way  a 
continual  variation  from  the  low  wave- 
length obtained  by  the  use  of  the  series 
condenser  is  slowly  accomplished  until 
all  of  the  small  steps  and  all  the  large 
steps  of  inductance  are  in  use. 

In  Fig.  4  the  large  gear  is  clearly 
shown.  At  the  upper  right-hand  corner 
is  the  gear  which  rotates  the  va- 
riable condenser.  Down  in  the  left- 
hand  corner  there'  is  a  set  of  beveled 
gears,  to  one  of  which  is  secured  the 
flexible  shaft  from  the  motor.  The  other 
beveled  gear  is  on  the  shaft  which 
drives,  thru  a  spur  gear,  the  large  con- 
trolling gear.  On  this  shaft,  also,  is 
the  switch  arm  for  the  small  step 
switch,  the  points  of  which  are  just 
visible  below  the  beveled  gear. 

Fig.  3  illustrates  the  tuning  induct- 
ance and  dead-end  switches;  it  also 
makes  more  clear  the  relation  of  the 
driving  gears. 

Fitted  to  the  shaft  carrying  the  large 
gear  is  a  dial  divided  into  300  sections, 
opposite  which  a  calibration  can  be 
made  after  the  receiving  is  set  up  with 
a  particular  antenna. 

The  manual  control  of  the  wave- 
length adjustment  is  rather  interesting; 
by  pushing  in  the  handle,  the  beveled 
gear  is  disengaged  from  that  on  the 
flexible  shaft,  so  that  the  motor  is  not 
rotated  when  the  adjustment  is  con- 
trolled by  hand. 


set,  the  inductance,  dead-end  switch,  and 
can  be  seen 

denser  made  with  two  opposite  semi- 
circular plates  and  one  semi-circular 
movable  plate.  By  turning  the  shaft, 
the  movable  plate  is  brought  over 
either  stationary  one.     The  movable 


THE  RADIO  REGISTRY 
All  kinds  of  opportunities  are  coming 
up  in  radio  work,  not  only  in  the  United 
States  but  in  foreign  countries  as  well. 
Men  to  fill  these  positions  cannot  be 
located  readily,  but  they  will  be  found 
through  the  Radio  Register.    The  fol- 


Fig.  4.  With  the  indicating  dial  removed,  the  switch  segments  are  visible 


LOOP  ANTENNAS 
(Continued  from  page  441) 
effect  of  the  loop;  that  is,  signals  are 
received  electrostatically,  as  with  an 


plate  is  connected  to  the  ground,  one 
fixed  plate  to  one  terminal  of  the  loop 
and  the  other  plate  to  the  other  loop 
terminal.  By  adjusting  the  position 
of  the  movable  plate  with  respect  to 
the  fixed  ones,  the  antenna  effect  and 
resulting  distortion  can  be  balanced  out. 


lowing  information,  clearly  written,  is 
needed  for  proper  registration: 

N-me.  Address.  Engineer  or  Experi- 
menter. Age.  Experience.  Special  quali- 
fications.   Radio  station  owned,  if  any. 

Address  your  letters  to  the  Radio  De- 
partment, Everyday  Engineering. 
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An  Interesting  Type  of  Pneumatic  Drill 


THE  immense  value  of  model 
making  to  engineering  develop- 
ment was  probably  never  better 
illustrated  than  in  the  case  of. .the  de- 
signing of  the  very  novel  >nd  dcnterest- 
ing  type  of  pneumatic  drrfl  illustrated 
herewith  and  described  in  a  recent  issue 
of  the  Model  Engineer  and  Electrician 
of  London.  The  inventor  and  patentee 
is  Mr.  Charles  Desoutter,  whose  name 
will  be  remembered  as  the  constructor 
of  several  successful  compressed  air 
and  C02  power  driven  model  aero- 
planes just  before  the  war.  It  was 
from  experience  gained  in  making  the 
small  single  and  two  cylinder  engines 
for  these  models  that  Mr.  Desoutter 
realized  the  possibilities  in  the  improve- 
ment of  the  design  of  the  pneumatic 
drills  in  general  use. 

The  power  of  these  small  motors  was 
remarkable,  bearing  in  mind  the  small 
bore  of  the  cylinders  and  light  weight. 
The  same  characteristics  apply  to  this 
new  drill.  It  weighs  only  one  pound, 
fourteen  ounces,  and  the  cylinders,  of 
which  there  are  five,  are  7- 16th  in. 
bore,  yet  there  is  sufficient  power  to 
enable  one  to  penetrate  a  y2-in.  mild 
steel  plate  with  a  drill  in  28 

seconds. 

The  machine  takes  the  form  of  a 
cylinder  4  ins.  long  by  1^  ins.  di- 
ameter, from  which  the  chuck,  pro- 
trudes. This  is  grasped  in  the  palm  of 
the  hand  and  the  air  is  controlled .  by 
a  press  button  placed  in  the  head  of 
the  drill.  Being  so  light  and  operated 
by  one  hand  it  proves  to  be  an  enormous 
time  and  labor  saver  for  all  types  of 
constructional  work  where  it  is  incon- 
venient or  impossible  to  employ  a  bench 
drilling  machine  or  the  usual  form  of 
breast  drill.  For  the  same  power,  the 
electric  or  usual  type  of  pneumatic 
drills  generally  require  two  hands  to 
operate  and  consequently  a  second  man 
is  often  needed  on  the  job  to  hold  and 
adjust  the  work  being  drilled. 

The  drill  is  wonderfully  efficient 
where  the  consumption  of  air  is  con- 
cerned, taking  only  four  cubic  feet  per 
minute  at  a  pressure  of  80  lbs.  per  sq". 
in.  It  requires,  only  a  small  diameter 
feed  tube  and  is  practically  vibration- 
less. 

The  drill  essentially  consists  of  the 
casing,  control,  actuating  mechanism, 
bearing  and  drill  chuck.  The  casing 
is  a  steel  tube  within  which  the  parts 
are  assembled,  leaving  only  the  control 
button,  the  air  connection  and  the  chuck 
protruding.  This  casing  is  knurled 
for  convenience  of  handling.  The  con- 
trol consists  of  a  slide  valve  actuated 
by  a  press  button,  which  has  automatic 
return  to  the  off  position. 

The  actuating  mechanism  consists  of 
a  block  of  five  cylinder  of  7-16th  in. 
bore  and  l^th  in.    stroke,  disposed 


symmetrically  with  respect  to  a  central 
axis,  and  with  their  bores  parallel  to 
one  another  (see  Fig.  1).  Within  each 
cylinder  is  a  hollow  piston,  which  has 
two  working  faces  on  the  lower  end. 
These  fit  a  specially  shaped  cam,  to  be 
described  later.  The  working  faces  or 
slides  are  cut  spirally  on  a  special  ma- 
chine. The  design  of  these  pistons  is 
shown  in  accompanying  plate. 

The  cam,  shown  at  3,  is  machined 
from  one  piece  of  steel;  incorporated 
with  it  is  the  conical  extension  for  the 


Cut  showing  small  size  of  pneumatic  drill 


chuck;  the  central  members  of  the  ball 
race;  the  double  spiral  working  face 
which  produces  the  rotary  motion;  a 
groove,  the  purpose  of  which  is  ex- 
plained later,  and  a  keyed  drive  for  the 
valve.  The  cam  is  mounted  so  as  to 
rotate  about  the  central  axis,  partly  in- 
side the  recessed  portion  of  the  cylinder 
block.  The  pistons  are  operated  in  suc- 
cession, and  controlled  by  a  distribu- 
tion valve.  It  will  be  seen  that  on  the 
down  stroke  (which  takes  place  whilst 
the  pistons  are  on  the  left-hand  spiral 
side  of  the  cam)  the  cam  will  be  given 
a  rotary  motion  in  the  usual  direction 
for  drills.  The  pistons  on  the  other,  or 
right-hand,  spiral  face  will  be  pushed 
upwards,  the  exhaust  being  operated  by 
the  distributing  valve. 

This  valve  is  of  the  rotary  type  and 
is  illustrated  at  6.  It  works  on  the 
circular  valve  face  in  the  centre  of  the 
cylinder  head  shown  at  11.  As  each 
piston  reaches  the  top  and  then  the 
bottom  of  its  stroke,  the  valve  auto- 
matically admits  air  in  the  first  case, 
and  permits  the  exhaust  to  take  place 
when  the  bottom  of  the  stroke  is 
reached.  This  occurs  with  each  cylin- 
der in  succession.  There  being  five 
cylinders  and  pistons,  a  continuous  mo- 
tion is  thus  given  to  the  cam.  At  the 
bottom  of  each  stroke  two  small  ports 
are  exposed  in  each  cylinder,  which 
allow  oil  to  be  blown  on  to  the  cam  face 
and  ball  race.  The  purpose  of  the 
groove  previously  referred  to  is  to  ac- 
commodate a  pin  protruding  from  the 


extension  of  each  piston.  If  the  drill 
is  rotated  by  hand  these  pins  cause  the 
pistons  to  follow  the  contour  of  the 
cam.  If  the  pins  were  not  there  the 
pistons  would  be  left  at  the  top  of  the 
stroke. 

The  cylinder  heads,  valve  face,  inlet 
and  exhaust  ports  are  all  in  one  piece, 
shown  at  11.  As  previously  mentioned 
the  valve  is  of  the  rotary  type,  thus 
doing  away  with  the  loss  of  time  in- 
separable from  reciprocating  valves. 
The  only  working  parts  of  this  rotary 
valve  are  the  actual  distributing  faces, 
and  the  wear  on  these  parts  is  min- 
imized by  the  special  device  described 
later.  As  explained,  the  valve  works 
in  the  cylinder  head,  and  uneven  wear 
is  prevented  by  making  it  integral  with 
a  long  stem  reaching  the  length  of  the 
cylinder  block.  The  lower  end  of  the 
center  stem  is  a  sliding  fit  in  a  sleeve 
which  is  keyed  to  the  center  of  the 
cam.  The  drive  from  the  sleeve  to  the 
valve  stem  is  through  a  mechanical 
lifting  device  which  is  balanced  by  the 
pressure  on  the  valve.  This  practically 
eliminates  friction  on  the  valve  face 
and  consequent  wear. 

The  cam  rotates  in  a  large  ball  bear- 
ing of  which  it  forms  the  central  mem- 
ber. Two  large  diameter  outer  races 
fitted  with  balls  of  ample  size  complete 
the  essentials  of  the  bearing,  which 
hard  practical  testing  has  proved  to 
have  an  ample  margin  of  strength  and 
wearing  qualities  for  the  work  de- 
manded of  it.  The  thin  steel  ring 
shown  at  5,  is  a  distance  piece  clamped 
between  the  outer  races  and  forms  the 
only  adjustment  required.  These  are 
in  varying  thickness  by  .0005  in.  and 
if  the  bearing  requires  adjustment  a 
thinner  or  thicker  one  is  put  in  as  the 
case  may  be.  Thus  it  will  be  seen  that 
the  race  can  be  taken  apart  and  put 
together  again  with  a  minimum  of 
trouble  and  no  risk  of  mal-adjustment 

The  internals  of  the  drill  are  kept 
in  place  by  the  screwed  control  valve 
housing,  9,  and  the  screwed  disc,  10. 
These  screw  at  the  top  and  bottom  of 
the  steel  casing  respectively.  The  coni- 
cal end  of  the  cam  protrudes  from  the 
lower  end  of  the  drill  and  is  fitted  with 
a  No.  1  Jacob's  chuck.  This  is  kept 
on  by  a  taper-fit  and  screw. 

A  very  important  factor  in  the  ef- 
ficiency of  the  drill  as  far  as  air  con- 
sumption is  concerned  is  the  arrange- 
ment of  employing  one  valve  to  control 
five  cylinders,  thus  reducing  leakage  to 
a  minimum.  Loss  of  air  is  also  pre- 
vented by  having  the  valve  parts  di- 
rectly on  top  of  each  cylinder.  Fric- 
tion on  the  valve  face  is  reduced  to  an 
insignificant  amount  because  a  balanc- 
ing device  is  provided.  Another  im- 
portant point  is  the  .fact  that  the  spe- 
cially shaped  cam  gives  a  longer  effec- 
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tive  piston  stroke  than  can  be  produced 
by  a  crank. 

It  will  be  observed  that  the  form  of 
construction  of  the  cylinder  block  pre- 
sents a  means  of  getting  the  maximum 
power  in  the  smallest  space  practicable. 
As  they  lie  together,  the  cylinders  of 
course  do  not  occupy  anything  like  the 
space  of  a  motor  pi  the  projecting  cyl- 
inders type,  nor  is  there  any  wasted 
space.  The  original  arrangement  of 
the  cylinders  gives  great  strength  for  a 
minimum  of  metal,  and  the  fact  that  the 
cylinder  heads,  valve  pockets,  and  inlet 
and  exhaust  parts,  are  all  in  one  part, 
together  with  the  employment  of  hollow 


waste  air  when  it  is  laid  down. 

Wear  on  the  distributing  valve  and 
valve  faces  is  negligible,  due  both  to 
the  balancing  device  and  the  combina- 
tion of  metals  used.  The  foregoing  de- 
scription is  of  one  particular  machine 
incorporating  the  Desoutter  Patents  in 
pressure  fluid  operated  drills  and  other 
rotary  tools.  We  understand  that  drills 
of  a  larger  capacity  are  now  under  con- 
struction and  it  is  intended  to  apply 
the  principle  to  such  other  tools  as 
pneumatic  spanners  for  motor  car  erec- 
tion (with  reduction  worm  drive  in  the 
head  and  reverse),  tapping  machines, 
reaming  machines,  etc. 


exists  due  to  the  great  weight  of  the 
water  above  them. 

The  diving  armor  illustrated  is  made 
of  steel  and  bronze  and  is  so  very  heavy 
that  a  derrick  is  required  to  raise  >md 
lower  this  massive  bulk  into  the  water. 
An  eye  is  provided  in  the  top  of  the 
headpiece  which  engages  the  hook  at 
the  end  of  the  fall  line. 

With  the  ordinary  form  of  diving  ar- 
mor the  water  pressure  is  resisted  by 
internal  air  pressure  inside  of  the  suit, 
but  as  there  is  a  limit  to  the  amount  of 
air  pressure  that  a  man  can  resist,  it 
will  be  apparent  that  the  depth  to 
which  he  can  go  depends  entirely  upon 


The  Desoutter  pneumatic  drill  mechanism  shows  how  experience  gained  in  model-making  was  applied  in  developing  a  practical  tool 


pistons,  contributes  to  this  end.  Vibra- 
tion is  practically  eliminated  by  using 
five  instead  of  an  even  number  of 
cylinders. 

Experience  has  proved  that  wear  is 
practically  negligible.  The  first  ex- 
perimental model,  after  two  years'  hard 
use,  showed  no  signs  of  wear  on  the 
cam  or  piston  slides,  and  the  circum- 
ferential wear  on  the  pistons  was  not 
discernible.  The  control  valve  is  of  the 
slide  valve  type,  controlled  by  a  push 
button.  There  is  no  spring  in  the  con- 
trol mechanism.  The  rod  of  the  press 
button  acts  as  a  piston,  working 
through  a  small  leather  gland,  the 
working  pressure  being  used  to  force 
this  outwards,  and  thus  automatically 
closing  the  control  valve.  The  drill 
cannot  therefore  continue  to  work  and 


DEEP-SEA  DIVING  ARMOR 

THE  ordinary  form  of  diving  armor 
generally  used  limits  the  diver's 
work  to  depths  where  the  water  pressure 
will  not  be  great  enough  to  crush  the 
diver's  body,  which  receives  but  little 
reinforcement  from  the  rubber  material 
of  which  the  ordinary  suit  is  composed, 
unless  it  is  distended  with  compressed 
air.  Many  ships  carrying  rich  cargoes 
have  been  sunk  in  water  that  is  much 
too  deep  to  be  invaded  by  a  diver  in 
the  usual  form  of  armor,  because  he 
cannot  work  under  too  high  air  pres- 
sure. New  forms  of  diving  armor  are 
being  constantly  invented  which  give 
the  operator  more  protection  and  which 
enable  him  to  reach  ships  that  are  so 
far  down  that  a  terrible  water  pressure 

Diqiti 


his  powers  of  resistance  to  the  air  pres- 
sure. .  If  the  diving  armor  itself  is 
structurally  strong  and  can  resist  the 
pressure,  the  diver  can  be  supplied  with 
air  at  a  very  slight  pressure,  not  much 
above  normal,  that  will  permit  him  to 
work  to  much  better  advantage. 

The  armor  shown  was  invented  with 
the  main  object  in  view  of  permitting 
salvaging  operations  on  the  numerous 
vessels  that  were  sunk  during  the  war 
in  water  too  deep  to  be  reached  by  or- 
dinary means.  Special  clamps  are  pro- 
vided at  the  ends  of  the  arm  containers 
which  are  worked  from  inside  of  the 
armor.  These  are  shaped  so  that  or- 
dinary tools  may  be  held  and  some 
work  done.  At  each  side  of  the  head- 
piece, above  the  breast,  are  two  elec- 
tric lights  which  are  intended  to  assist 
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in  illuminating  the  parts  of  the  vessel 
on  which  the  diver  is  to  work. 

The  armpieces  and  legpieces  are 
movable,  special  joints  being  provided 
for  permitting  some  movement  and  at 
the  same  time  to  keep  out  the  water. 
The  suit  is  ribbed  in  order  to  increase 
its   stiffness   without  correspondingly 


concentrated  formaldehyde  solution, 
commercially  known  as.  formalin,  to  a 
pint  of  water.  Similarly,  the  proper 
concentration  of  solium  salicylate  may 
be  obtained  by  dissolving  three  tea- 
spoonfuls  of  the  pure  chemical  (a  pow- 
der) to  a  pint  of  water. 

An  ordinary  thin-walled  drinking 


Diving  armor  of  great  strength  makes  deep-sea  diving  practical 


increasing  the  weight.  As  is  usual,  a 
telephone  is  carried  inside  of  the  armor 
with  which  the  diver  communicates 
with  the  persons  above  in  charge  of 
the  air  machinery  or  other  apparatus. 


SOLUTIONS  FOR  KILLING 
FLIES 

THE  United  States  Government 
makes  the  following  suggestion  for 
the  destruction  of  house  flies:  Formal- 
dehyde and  solium  salicylate  are  the 
two  best  fly  poisons.  Both  are  superior . 
to  arsenic.  They  have  their  advantages 
for  household  use.  They  are  not  a 
poison  to  children;  they  are  convenient 
to  handle,  their  dilutions  are  simple 
and  they  attract  the  flies. 

A  formaldehyde  solution  of  approxi- 
mately the  correct  strength  may  be  made 
by  adding  three  teaspoonfuls  of  the 


glass  is  filled  or  partially  filled  with 
the  solution.  A  saucer,  or  small  plate, 
in  which  is  placed  a  piece  of  white 
blotting  paper  cut  the  size  of  the  dish, 
is  put  bottom  up  over  the  glass.  The 
whole  is  then  quickly  inverted,  a  match 
placed  under  the  edge  of  the  glass  and 
the  container  is  ready  for  use.  As  the 
solution  dries'  out  of  the  saucer  the 
liquid  seal  at  the  edge  of  the  glass  is 
broken  and  more  liquid  flows  into  the 
lower  receptacle.  Thus  the  paper  is 
always  kept  moist. 

Other  Simple  Preventives 

Any  odor  pleasing  to  man  is  offen- 
sive to  the  fly  and  vice  versa,  and  will 
drive  them  away. 

Take  five  cents  worth  of  oil  of  lav- 
ender, mix  it  with  the  same  quantity  of 
water,  put  in  a  common  glass  atomizer 
and  spray  it  around  the  rooms  where 
flies  are.    In  the  dining  room  spray  it 


lavishly  even  on  the  table  linen.  The 
odor  is  very  disagreeable  to  flies  but 
refreshing  to  most  people. 

Geranium,  mignonette,  heliotrope 
and  white  clover  are  offensive  to  flies. 
They  especially  dislike  the  odor  of 
honeysuckle  and  hop  blossoms. 

According  to  a  French  scientist,  flies 
have  intense  hatred  /or  the  color  blue. 
Rooms  decorated  in  blue  will  help  to 
keep  out  the  flies. 

Mix  together  one  tablespoonful  of 
cream,  one  of  ground  black  pepper  and 
one  of  brown  sugar-  This  mixture  is 
poisonous  to  flies.  Put  in  a  saucer, 
darken  the  room  except  one  window 
and  in  that  set  the  saucer. 

To  clear  the  house  of  flies,  bum  py- 
rethrum  powder.  This  stupefies  the  flies, 
but  they  must  be  swept  up  and  burned. 

Borax  is  especially  valuable  around 
farms  and  out  of  doors.  One  pound  of 
borax  to  twelve  bushels  of  manure  will 
be  found  desirable  as  a  poison  without 
injuring  its  manurial  qualities  or  farm 
stock.  Scatter  the  borax  over  the 
manure  and  sprinkle  with  water. 

Lyre,  chloride  of  lime,  or  copperas 
(sulphate  of  iron)  dissolved  in  water, 
crude  carbolic  acid,  or  any  kind  of  dis- 
infectant may  be  used  in  vaults. 


In  Milwaukee,  advantage  was  taken  of  the 
heavy  ice  formation  in  shallow  water  for 
driving  piles  'for  port  improvement.  In  the 
place  where  they  were  to  be  driven,  the  water 
was  so  shallow  that  to  float  pile  drivers  into 
position  dredging  would  have  been  required, 
but  in  winter  the  water  froze,  and  where  it 
was  but  a  foot  in  depth,  the  ground  be- 
neath it  also  froze.  Timbers  12  inches  square 
were  laid  upon  the  ice  and  on  these  the  pile 
drivers  and  appurtenances  were  rolled  out 
into  position.  A  hole  for  each  pile  was 
started  through  the  ice  and  frozen  ground  by 
a  steam  jet,  this  operation  taking  about  6 
minutes.  The  piles  were  then  driven  with 
complete  success  and  with  perfect  alignment. 
It  is  considered  that  the  work  done  took  half 
the  time'  that  would  have  been  required  with 
floating  derricks.  Some  of  the  piles  were 
driven  with  a  batter  of  30°. 


Among  the  German  "erasatz"  or  substitu- 
tion experiments  some  of  the  most  value  were 
those  involving  the  use  of  steel  for  copper 
or  brass.  Promising  results  are  expected  for 
some  uses  from  nitrogenized  iron.  If  iron 
is  exposed  at  a  proper  heat  to  a  current  of 
ammonical  gas,  the  hydrogen  of  the  ammonia 
reduces  any  oxide  of  iron  which  may  be 
present  and  the  nitrogen  combines  with  the 
iron,  producing  a  metal  of  distinctive  proper- 
ties which,  it  is  thought,  may  prove  avail- 
able for  steam  turbine  vanes. 


Experiments  have  been  conducted  in  Eng- 
land with  the  Brikrtt  regenerative  pro- 
peller for  vessels.  Naturally,  a  propeller 
inparts  a  whirl  to  the  water  in  which  it  b 
rotating  and  the  regenerative  propeller  is  a 
fixed  one,  which,  not  rotating,  and  placed 
behind  the  main  propeller,  takes  much  of 
the  whirl  out  of  the  water,  thereby  in- 
creasing the  useful  axial  thrust  of  the  ro- 
tating propeller.  The  largest  vessel  it  has 
been  tried  on  so  far  is  of  600  h.  p.  and  it  is 
claimed  that  as  much  as  20  per  cent  of  the 
indicated  h.  p.  may  be  saved  by  its  use. 
The  regenerative  propeller  may  be  somewhat 
less  in  diameter  than  is  the  main  propeller. 
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HARDENING  FILES  AND  RASPS 

THE  hardening  of  files  is  an  inter- 
esting operation.  Files  are  hardened 
only,  not  drawn.  They  are  heated  in  a 
lead  pot,  and  in  reality  there  is  a  cer- 
tain amount  of  letting  down  the  tem- 
per, for  the  files  are  removed  from  the 
cooling  bath  before  they  are  cold.  The 
files  before  hardening  are  coated  with 
some  preparation  to  keep  the  lead  from 
sticking  to  the  teeth.  Whiting  and 
wood  alcohol  is  one  of  the  commonest 
preparations  though,  due  to  the  pres- 
ent high  cost  of  the  latter,  water  is  now 
used  extensively  for  the  mixture — the 
water  dries  a  little  slower.  Helpers  or 
boys  dip  the  files  in  the  mixture  and 
stand  them  up  to  dry,  standing  them 
against  heated  racks.  It  is  highly  im- 
portant for  the  safety  of  the  hardeners 
that  there  be  no  trace  of  moisture  on 
the  files  when  dipped.  One  of  the  most 
efficient  arrangements  for  this  work  is 
a  conveyor  using  a  wire  mesh  belt, 
power  driven,  with  the  loading  position 
close  to  the  coating  tank  and  the  deliv- 
ery- at  the  lead  pot.  During  its  travel 
the  belt  passes  through  a  gas  or  steam 
heated  oven  that  is  kept  at  a  predeter- 
mined heat  for  the  assumed  drying  of 
the  coating;  the  speed  of  travel  is  also 
variable  if  necessary. 

The  files  are  suspended  in  the  lead 
by  driving  them  in  handles  that  in  turn 
are  suspended  from  cross  pieces  over  the 
pot.  The  hardener  always  has  a  suf- 
ficient number  ahead  to  give  all  a 
chance  to  heat  thoroughly  and  slowly. 
Under  the  best  systems  two  men  work 
in  a  team  and  harden  in  the  neighbor- 
hood of  300  dozen  medium  sized  files 
in  a  day,  one  man  doing  the  dipping 
and  the  other  the  straightening.  The 
old  fashioned  way  was  for  one  man  to 
do  both  these  operations,  and  while  he 
did  them  well  and  rapidly  the  produc- 
tion was  far  less,  due  to  the  extra 
movements  he  must  make. 

The  lead,  of  course,  is  kept  at  a  red 
heat.  Its  surface  is  covered  with  pul- 
verized charcoal  or  other  substance  to 
keep  it  from  oxidizing.  In  connection 
with  the  conveyor  scheme  detailed 
above,  a  saving  of  fuel  was  discovered 
in  the  files  being  so  warm  as  they  were 
plunged — a  file  as  warm  as  could  be 
held  in  the  hand  would  not  chill  the 
lead  to  the  extent  that  one  of  atmos- 
pheric temperature  would — the  heat  re- 
quired to  raise  the  file  to  a  drying  tem- 
perature was  saved  and  utilized,  mak- 
ing the  process  one  of  pre-heating  as 
well  as  drying. 

Salt  water  is  used  for  quenching  the 
heated  files.  It  is  a  medium  that  has 
not  yet  been  superseded.  The  brine  is 
made  very  heavy;  salt  added  to  the 
water  until  it  will  absorb  no  more. 
This  heavy  quenching  bath  cools  bet- 
ter than  water  alone  because  it  does  not 
fly  away  from  the  plunged  file  as  does 
(Continued  on  page  456) 


It  takes  but  a  moment — to  mark  the  career  of  your  choice, 
sign  your  name,  clip  out  and  mail. 

Yet  that  simple  act  has  started  more  than  two  million  men 
and  women  toward  success. 

In  city,  town  and  country  all  over  the  world  men  are  living 
contented  lives  in  happy,  prosperous  homes — because  they 
clipped  this  coupon. 

In  every  line  of  business  and  industry,  in  shops,  stores,  offices, 
factories,  in  mines  and  on  railroads,  men  are  holding  important 
positions  and  receiving  splendid  salaries — because  they  clipped 
this  coupon. 

Clerks  have  become  sales,  advertising  and  business  managers, 
mechanics  have  become  foremen,  superintendents  and  engi- 
neers, carpenters  have  become  architects  and  contractors, 
men  and  boys  have  risen  from  nothing  at  all  to  places 
of  responsibility— because  they  clipped  this  coupon. 

You  have  seen  it  in  almost  every 
magazine  you  have  looked  at  for  years. 
Ana  while  you  have  been  passing  it  by 
more  than  ten  thousand  men  and  women 
each  month  have  been  making  it  the  first 
stepping  stone  to  real  success  in  life  . 

Will  you  still  turn  away  from  oppor- 
tunity 7  Can  you  still  go  on,  putting  in 
your  days  at  the  same  grind,  getting  the 
same  pay  envelope  with  the  same  insuf- 
ficient sum,  trying  to  keep  up  the  con- 
stant fight  against  a  soaring  cost  of 
living,  when  such  a  little  thing  can  be 
the  means  of  changing  your  whole  life  7 

You  can  have  the  position  you  want 
in  the  work  you  like  best,  a  salary  that 
will  give  you  and  your  family  the  home, 
the  comforts,  the  little  luxuries  you 
would  like  them  to  have.  No  matter 
what  your  age,  your  occupation,  your 
education,  oryour  means — you  can  do  it! 

All  we  ask  is  the  chance  to  prove  it. 
That's  fair,  isn't  it?  Then  mark  and 
mail  this  coupon.  There's  no  obligation 
and  not  a  penny  of  cost.  It's  a  little  thing 
that  takes  but  a  moment,  but  it's  the 
most  important  thing  you  can  do  today. 
Do  it  now ! 


r—  —   —  I  «AW  our  M«  BC  —  —  —  —  — 
INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  6088-B,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for 
the  pool tl on,  or  In  the  subject,  before  which  I  mark  X. 
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You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  absolutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  We 
catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect. 

Get  a  copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material 
fiom  one  source  of  supply  and  save  trouble. 

Our  180  page  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  INC. 

New  York— 17  Park  Piece  St.  Louie— 1106  Pin*  St. 

Chicago— 114  So.  Welle  St.  San  Francisco— 604  Mission  St. 
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We're  Prompt! 

Yon  don't  have  to  wait  from  three  weak*  to  throe 
month*,  for  tine  apparatus  you  order.  On  everything 
except  apparatus  specially  constructed  to  order,  you'll 
have  the  benefit  of 

Shipment  Guaranteed  Within  Twenty -Four  Hours 


Amtiens  and  Amplifiers 

Audion  Control  .  .$22 

Without  bulb  or  B 
batteries: — 

1  Step  Amplifier 
Without  Detector. $28 
With  Detector  .  .  .$33 

2  Step  Amplifier 
Without  Detector. $45 
With  Detector  .  .  .$50 


10-Ampere 
Reco  Key 

Mounted  o  a 
Italian  marble 
base,  with 
solid  ■liver 
bar  contact 
points,  fin- 
ished la 
brushed  brass 
or  nickel. 
Absolutely  no 
side  play  la 
this  Key.  A 
great  big  spe- 
cial at  $6.50 
postpaid. 


If  yen  vent  *  bright,  snappy,  monthly  bulletin  that  means  sometbJni:  tend  as  So  is  stamps. 
NEWI   As  Asastsr  far  Tubular  Bulbs— flrj  say  teekst;  h  rants— tleslt    «1  CA 
sat  100  per  cent,  tflelssk  aid  setltlvtly  vlbratlea -Brest—  la ■adlate  Dtlrnry  »1,ou 


RadUco  Agents 
for  the  South 
C.  D.  BLAIR 
P.  O.  Box  85» 

Richmond,  Va. 


The  Radio  Engineering  Co. 
Baltimore,  Md. 


614 

North  Calvert 
Street 


ATTENTION  AMATEURS 

The  only  practical  adapter 
Price  $1.50 

RADISCO  AGENCY 

We  make  up  sets  to  specifications 


N 


Made  by  the 

AMATEUR  WIRELESS  EQUIPMENT  CO. 

1390  Prospect  Ave.,  Bronx,  N.  Y.  Y 

Catalogue  sent  on  receipt  of  10c,  which 
may  be  deducted  from  first  order.  D 


PACENT  ELECTRIC 
COMPANY 

Builders  and  specialists  in  Electrical,  Radio 
and  Laboratory  equipment. 

SALES  AGENTS 

for 

DUBUJER  CONDENSERS, 
DUO-LATERAL  COILS. 
GREBE  APPARATUS. 
MAGNAVOX  PRODUCTS, 

RAWSON  METERS,  

STANDARD  VT  BATTERIES, 
and  other  first  class  equipment. 

Ttlatheat  Bstkaas  5(10 
150  NASSAU  STREET,  NEW  YORK  CITY 


Recognised  as  the  largest  and  beat 


Send  ten  cents  for 
descriptive  catalogue  to 
Dept.  E,  900-902  Penna.  Ave.,  N.  W., 
Washington,  D.  C. 


the  lighter  medium;  it  makes  better 
contact  with  the  file  just  as  the  liquid 
lead  in  the  heating  pot  makes  a  far  bet- 
ter contact  than  would  the  coals  of  a 
fire. 

Files  are  subject  to  bending  or  warp- 
ing in  the  cooling  bath  just  as  other  ar- 
ticles of  carbon  steel  and  for  the  same 
reasons,  though  system  and  quantity 
production  and  supervision  have  elimi- 
nated to  an  extent  many  of  the  causes 
of  warping,  against  which  the  hardener 
of  a  few  odd  pieces  must  battle.  The 
straightener  has  been  mentioned  and 
his  duties  are  to  correct  the  worst  of 
the  crookedness  which  occurs  after  due 
precautions  have  been  taken  in  manu- 
facture, delivering  a  file  that  is  com- 
mercially straight. 

To  the  blacksmith,  the  idea  of 
straightening  a  piece  which  is  glass 
hard  and  not  drawn  seems  an  impossi- 
bility. It  is  a  trick  of  the  file  trade, 
and  so  well  acquired  that  the  straight- 
ener rarely  breaks  a  file.  While  the  file 
is  yet  warm,  before  it  entirely  ceases  to 
sizzle  it  is  withdrawn  and  quickly  in- 
spected; if  a  crook  shows  up,  the  file  is 
bent  the  required  amount  and  cooled 
in  a  way  that  will  fix  this  shape  perma- 
nently. For  this  purpose  the  workman 
uses  a  flat  brush  which  he  dips  in  a 
tank  of  water  and  applies  to  the  side 
of  the  file  that  he  wishes  to  contract 

Half  round  files  are  the  most  trouble- 
some in  hardening  because  of  the  un- 
equal area  of  surface  and  the  back.  To 
overcome  this  the  hardener  bends  the 
file  slightly  before  he  dips  it  in  the 
brine,  an  amount  which  his  experience 
tells  him  will  be  needed  to  counteract 
the  "draw"  of  the  greater  cooling  sur- 
face on  the  back  The  hardening  proc- 
ess leaves  a  very  slight  oxidization  and 
there  is  a  Utile  grit  left  from  the  coat- 
ing, all  of  which  must  be  removed  to 
make  a  neat  appearing  file.  Stiff 
brushes  are  used  for  some  of  this  work 
but  the  great  volume  of  files  are  cleaned 
in  a  steam  cleaning  device,  which  shoots 
a  spray  of  steam,  water  and  a  little  of 
the  finest  sand  against  the  surface  of 
the  files. 

Rasps  are  made  of  a  low  grade  of 
steel,  primarily  because  steel  of  higher 
carbon  will  not  stand  the  bending  and 
compression  which  a  rasp  tooth  must 
without  breaking.  So  low  in  carbon  is 
this  steel  that  only  the  thin  points  of 
the  teeth  harden  at  all,  but  this  is  suf- 
ficient for  the  work  rasps  have  to  do. 
They  are  cut  with  a  round  nose  chisel — 
this  leaves  a  half  round  gouge  in  the 
fiat  surface  of  the  blank  and  the  metal 
thus  thrown  up  forms  the  tooth,  the  end 
of  the  chisel  making  the  straight  side. 

Formerly  rasp  teeth  were  cut  by  hand 
by  the  workman,  who  sat  before  a  bench 
on  which  the  rasp  was  strapped  down 
and  who  used  a  hand  chisel  which  he 
drove  by  a  short-handled  hammer  hav- 
(Concluded  on  page  457) 
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ing  a  peculiar  bludgeon-shaped  head 
weighing  several  pounds.  The  work- 
man spaced  the  teeth  by  eye,  a  wonder- 
fully regular  piece  of  work.  The  rasp 
cutting  machine  now  entirely  replaces 
the  handwork.  In  finishing,  the  tops  of 
the  teeth  are  evened  off  by  a  grinding 
machine,  which  passes  across  the  sur- 
face of  the  rasp. — Canadian  Black- 
smith. 

ARTIFICIAL  GLACIERS  IN  THE 
HIMALAYA  MOUNTAINS 

TO  secure  a  permanent  supply  of 
water  in  the  form  of  a  glacial 
stream,  the  inhabitants  of  the  Karako- 
rum  Range  of  the  Himalayas  proceed 
as  follows:  A  high  point  in  a  valley 
is  selected  and  a. species  of  dam  is  built 
across  it.  Alternate  layers  of  straw, 
pine  tree  needles,  charcoal  and  the  like 
are  laid  across  the  valley  in  the  sum- 
mer and  just  before  snow  is  to  be  ex- 
pected a  lot  of  coarse  gravel  is  put  on 
top.  The  snow  which  accumulates  back 
of  the  structure  is  covered  in  the  early 
spring  with  straw  and  on  this  a  layer 
of  earth  is  placed.  This  is  kept  up 
for  five  or  six  years,  and  eventually  a 
glacier  is  formed,  which  will  last  for 
forty  years,  giving  a  constant  stream 
all  summer  long  as  well  as  in  the  win- 
ter months,  if  it  is  not  too  cold. 

STRANGE  USE  FOR  SHEARS 

ONE  of  the  strange  aftermaths  of 
the  war  is  noted  in  a  request  re- 
cently received  by  an  American  shear- 
maker  from  a  firm  in  Korea  for  quo- 
tations on  shears  to  be  used  in  cutting 
the  tusks  of  hippopotamus,  with  the 
added  injunction  from  them  that,  as 
the  shears  were  to  be  used  while  the 
animals  sleep,  they  must  be  really  sharp 
ones  and  capable  of  quick  action.  The 
general  conclusion  of  the  man  in  the 
street  would  seem  to  be  that  the  aver- 
age maker  would  prefer  to  manufac- 
ture the  shears  than  be  called  upon 
to  use  them.  

TESTING  THERMOMETERS 
WITH  MOLTEN  METAL 

ANEW  thermometer  comparator  has 
been  devised  by  the  U.  S.  Bureau 
of  Standards  that  is  electrically  heated 
and  that  utilizes  stirred  molten  metal  to 
secure  uniformity  of  temperature. 

The  distribution  of  temperature  is 
uniform  to  an  infinitely  small  calcula- 
tion of  0.1  degree  C  over  a  length  of 
approximately  35  centimeters,  from  a 
point  10  centimeters  below  the  top  of 
the  bath. 

The  thermometers  are  encased  in  thin 
closed-end  steel  tubes  which  are  dipped 
into  the  molten  metal.  Scientists  have 
pronounced  the  newly  designed  compar- 
ator as  quite  efficient  for  the  testing  of 
thermometers  in  the  interval  300  to  550 
degrees  C.  The  Bureau  of  Standards 
contemplates  frequent  use  of  the  ma- 
chine in  the  pointing  and  testing  of 
thermometers  by  manufacturers. 


AUPIOTRON 

The  Original  Tubular  Vacuum  Detector,  Amplifier,  Oscillator 

NOW  FREE  FROM 
ALL  RESTRICTIONS 

Dealers  and  Amateurs  I — 

AUDIOTRONS,  recognized  as  the 
most  sensitive  detectors  ever  pro- 
duced, are  now  licensed  under 
Fleming  Patent  No.  803684  to  be 
used  only  for  amateur  and  experi- 
mental uses  in  radio  communica- 
tion. They  are  no  longer  limited 
to  audio  frequency  and  can  now  be 
used  as  detectors  and  oscillators 
as  well  as  amplifiers. 
All  patent  questions  have  been 
definitely  settled.  Vacuum  tube 
patents  are  basic  and  have  been 
sustained  by  the  Federal  Courts. 
Be  sure  to  get  genuine  AUDIO- 
TRONS. They  outclass  any  other 
form  of  detector  and  are  absolute- 
ly free  from  all  legal  restrictions 
or  difficulties.  These  new  uses 
make  it  even  more  necessary  to  in- 
sist on  the  genuine.  You  can  al- 
ways tell  a  real  AUDIOTRON  by 
the  name  stamped  plainly  on  the 
glass. 

Insist  on  the  name  AUDIOTRON 
on  every  tube  you  purchase.  Fully 
guaranteed  by  the  AUDIOTRON 
Mfg.  Co.  (Read  the  guaranty  be- 
low.) 


Your  last  chance  for  an 


AUDIOTRON 


or  double 
filament 


Detector 


Manufacturing  reasons  make  it  Impossible  to 
continue  the  present  hand  made  AUDIOTRON. 
Thia  type  has  a  double  filament  of  apecial 
thorium  tungsten  and  the  operating  life  is 
over  2,000  hours.  No  special  socket  is  re* 
quired.  The  electrical  and  mechanical  dimen- 
sions result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage 
under  40.  * 

The  few  thousand  that  will  still  be  produced, 
will  be  of  the  same  standard  of  excellence 
that  has  characterized  every  AUDIOTRON. 
Already  recognised  as  the  most  sensitive  de- 
tector on  the  market,  these  few  that  still 
remain,  with  all  restrictions  on  amateur  use 
lifted,  are  undoubtedly  the  greatest  oppor- 
tunity ever  offered  to  amateur  radio  operators. 
See  your  dealer  at  once  or  order  direct.  Be  sure 
to  benefit  by  this  last  opportunity  to  secure 
a  hand  made  super-sensitive  double  filament 
AUDIOTRON  Detector,  Amplifier,  Oscillator. 
•6.00  ttaich 
No  fner— —  in  Brie* 
The  AUDIOTRON  Exclusive  Guaranty: 
Each  and  every  AUDIOTRON  Is  guaranteed 
to  arrive  in  good  condition  and  to  prove  fully 
satisfactory.  Replacement  of  unsatisfactory 
tubes  will  be  made  free  of  charge.  The  only 
tube  satisfactory  enough  to  stand  a  guarantee. 

AUDIOTRON  MFG.  COMPANY 

(Successors  to  the  AUDIOTRON  Sal**  Co.) 


Dealers — 

Get  in  touch  with  the  AUDIO- 
TRON Mfg.  Co.  at  once.  We 
will  give  you  full  information 
about  settlement  of  all  patent 
difficulties.  You  will  alto  be 
interested  in  our  new  proposi- 
tion tor  wide  awak*  dealer*. 

After  the  present  supply  is  ex- 
hausted, new  types  of  AUDIO- 
TRON, manufactured  entirely 
by  machinery,  will  be  offered 
for  sale.  Our  extensive  adver- 
tising during  the  Pall  will  es- 
tablish definitely  the  superiority 
of  the  AUDIOTRON  and  will 
create  new  sales  for  you.  Be 
sure  to  take  advantage  of  our 
full  co-operation  at  once.  Pre- 
pare to  cash  in  on  the  AUDIO- 
TRON reputation,  established 
since  1915. 

Write  u*  today  tor  full  detail*. 


Dept.  V  Lick  Building 

San  Francisco,  California 


MAKE  YOUR  OWN  REGENERATIVE  RECEIVER 
USE  WILCOX  VARIOMETER  PARTS 


SET  NO.  ONE  con- 
tains carefully  turned 
wooden  parts  as  Il- 
lustrated. 

Price  $2.50  Postpaid 


SKT  NO.  TWO  con- 
tains all  parts  for 
variometer  Including  a 
3"  dial. 

Price  $5.06  Postpaid 


THE    WILCOX  LABORATORIES, 


LANSING,  MICH. 


ALL  READERS  OF  EVERYDAY  ENGINEERING  MAGAZINE  KNOW  THE 
REAL  WORTH  OF  THE  DISTINCTIVE  RADIO  ARTICLES  WE  PUBLISH. 
WHY  NOT  TELL  OTHERS  WHO  MAY  NOT  BE  FAMILIAR  WITH  THEM? 
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RADIO 
Mail  Order  Service 

Our  claim  of  "Personal  Service  to  the  Consumer"  has  been  more  than  upheld  and 
we  have  pleased  our  many  clients  by  our  prompt  and  courteous  attention  to  their 
wants. 

Our  early  success  along  these  lines,  has  prompted  us  to  establish  a  Mail  Order  Depart- 
ment, so  that  out-of-town  Radio  Men  can  realize  and  feel  the  strength  of  our  service 
and  know  that  when  they  order  a  piece  of  apparatus  they  can  get  it  at  once  and  not 
have  to  wait  until  it  is  manufactured  or  otherwise  secured.  We  carry  a  complete 
stock  and  list  some  of  the  more  important  instruments  below: 


AUDION  CONTROL  PANELS 

Radio  Craft  detector  unit  $15.00 

Radio  Craft  2  step  amplifier   50.00 

Radio  Craft  detector  and  2  step  amplifier  70.00 

KORA  Grebe  detector  unit   11.00 

RORH  Grebe  detector  unit  with  batteries  17.00 

P  400  De  Forest  Unit    12.00 

P  401  De  Forest  Unit,  with  oak  finished 

cabinet    14.75 

P  402  De  Forest  Unit  with  40  Volt  "B  ' 

Battery    22.M 

P500  De  Forest  Audlon,  Ultra  Audlon, 
complete  with  40  V.  "B"  Battery  25.00 

DETECTORS  (Crystal) 

RPDB  Grebe  Single   $2.75 

D101  De  Forest  with  crystal   2.80 

AMCO  Crystal  Detector    1.75 

Tested  galena  crystals  mounted  ready  for 

use  25 

GRID  LEAKS 

Marconi  complete  with  holder  and  leak..  $1.00 
ROCA  Grebe  Condenser  and  leak   1.60 

LOOSE  COUPLERS 

Arnold  3000  meter  loose  coupler  $22.50 

CE  F673  3000  meter  coupler   14.00 

Signal  No.  R21  3000  meter  coupler   18.50 

OSCILLATION  TRANSFORMERS 

International  TXL-100A   $16.75 

Signal  R13   16.00 

ANTENNA  SWITCHES 

463  Murdock  switch  stands  up  to  1  K.W.  $4.50 
F658  Clapp.  Eastham,  three  pole  with 

bakelite  antenna  post  '.   12.50 

AMPLIFIERS 

RORE  Grebe  single  step  audio  frequency 

amplifier  $23.00 

RORJ  Grebe  2  step  amplifier  with  ram 

switch  control    45.00 

RORG  Grebe  detector  and  one  step  am- 
plifier   43.00 

RORD  Grebe  detector  and  two  step  am- 
plifier   65.00 

Radio  Craft  Co.  two  step  amplifier   50.00 

Radio  Craft  Co.  detector  and  two  step 

amplifier   70.00 

1*200  De  Forest  two  step  amplifier  with 

"B"  Battery    70.50 


BUZZERS 

55  Mesco  Buzzer    $2.25 

Century  Buzzer    2.25 

251  Nickelplated  80 

CONDENSERS 

General  Radio  182A  $12.00 

C.  V.  500  De  Forest    6.25 

366  Murdock    4.75 

367  Murdock    4.75 

368  Murdock    3.75 

F800  Clapp  Eastham    7.50 

F800  A  Clapp  Eastham    9.50 

SOCKETS 

156  General  Radio    $1.75 

550  Murdock    1-00 

S.I.  Radio  Service   1.20 

R300  De  Forest   1.50 

HOT  WIRE  AMMETERS 
General  Radio  No.  127  0-1  or  0-2%  Am- 
peres   $5.00 

Roller  Smith  0-2%  Amperes   7.00 

Extra  Shunts  .05  Amp  75 

"B"  BATTERIES 

766  Amer.  Ereready  22%  V.  10  Amp.... 
7623  )  Standard  22%  V.  , 
7625  t  "B"  Batteries  i 

7650   '  Variable  I 

9280  Cyclone  22%  Volts  5  Amp  

9281  Cyclone  22%  V.  10  Amp   2.00 

AMPLIFYING  TRANSFORMERS 

Acme — specially  mounted   $5.00 

Acme — unmounted    4.50 

Federal  226w   7.50 

DUO  LATERAL  COILS 
U.  S.  25 


$3.50 
1.35 
2.40 
3.25 
.00 


35. 
50. 
"5. 

100. 

150. 

200. 

250. 

300. 

400. 

500. 

600. 

750. 
1000. 
1250. 
1500. 


25. 
35. 
50. 
75. 


$1.40 
1.45 
1.52 
1.60 


HONEY  COMB  COILS 


100. 
150. 
200. 
250. 


1.70 
.80 
1.90 
2.00 


L.  300   $2.10 

400   2.25 

500   2.40 

600   2.65 


L.  750. 
1000. 
1250. 
1500. 


$  .90 
1.00 
1. 10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.80 
2.00 
2.20 
2.50 
2.70 
2.90 
3.50 
4.00 


$2.80 
3.00 
3.35 
3.60 


Instruments  and  parts  listed  above  will  be  sent  postpaid  to  any  part  of  the  United  States. 
Our  word  of  honor  to  you  is  our  guarantee.    Let  us  prove  it. 

CONTINENTAL   RADIO  AND   ELECTRIC  CORP. 


J.  DI  BLASI,  Secretary 
Dept.  F-6 


6  WARREN  STREET 


J.  STANTLEY,  Treasurer 

NEW  YORK 


Ask  Your  Dealer  for  these 
"Standard  Products" 


No.  7623 — Price  $1.35 


Miniature  Jack  and  Plug — Price  $1.50  Per  Dozen 

RICHTER  &  BYRNE,  Manufacturers 

198  Roebling  St.,  Brooklyn,  N.  Y. 

Pacent  Electric  Co.,  Inc.,  Sole  Eastern  Agents 
150  Nassau  St.,  New  York,  N.  Y. 


Should  you  know  of  a  worthy  young  man  desirous  of  obtaining 
good  technical  education  and  making  a  good  future  for  himself  refer 
im  to  our  announcement  on  page  474  of  this  number. 


MAKING  PAINT  LOOK  LIKE 
ENAMEL 

TD  make  white  paint  look  like 
enamel;  take  a  piece  of  caustic 
soda,  the  size  of  marble  and  dissolve 
thoroughly  in  half  a  wineglassful  of 
spirits  of  turpentine,  and  add  this  to  a 
2-lb.  tin  of  white  zinc  paint;  stir  well, 
and  it  is  ready  for  use.  When  dry,  it 
will  be  found  to  have  a  glossy  surface 
which  almost  equals  enamel. 


COMPARATIVE  VALUE  OF  TIM- 
BER CUT  FROM  LIVE  AND 
DEAD  TREES 

PREJUDICE  exists  in  certain  quar- 
ters against  the  use  of  timber  cut 
from  dead  trees,  and  some  purchase 
specifications  insist  that  only  timber  cut 
from  live  trees  will  be  acceptable.  As 
a  matter  of  fact  when  sound  dead  trees 
are  sawed  into  lumber,  and  the  weath- 
ered or  charred  outside  is  cut  away, 
there  is  no  method  known  to  the  For- 
est Products  Laboratory  by  which  the 
lumber  can  be  distinguished  from  that 
cut  from  live  trees,  except  that  the  lum- 
ber from  dead  trees  may  be  partly 
seasoned  when  sawed. 

All  the  information  available  at  the 
laboratory  indicates  that  timber  cut 
from  insect  or  fire-killed  trees  is  just 
as  good  for  any  structural  purpose  as 
that  cut  from  live  trees  of  similar  qual- 
ity, providing  the  wood  has  not  been 
subsequently  injured  by  decay  or  fur- 
ther insect  attack.  If  a  tree  stands  on 
the  stump  too  long  after  it  is  killed, 
the  sapwood  is  likely  to  become  de- 
cayed or  Dadly  infested  by  wood-boring 
insects;  and  in  time  the  heartwood  also 
will  be  similarly  affected.  The  same 
thing  is  true  of  logs  cut  from  live  trees 
and  not  properly  cared  for.  Until  the 
wood  becomes  affected  by  these  destruc- 
tive agents,  dead  tree  wood  should  be 
just  as  strong  and  just  as  durable  as 
sound  live  tree  wood. 

In  considering  the  subject  it  may  be 
useful  to  remember  that  the  heartwood 
of\i  living  tree  is  entirely  dead,  and 
in  the  sapwood  only  a  comparatively 
few  cells  are  living.  Most  of  the  wood 
cut  from  trees  is  dead,  therefore,  re- 
gardless of  whether  the  tree  itself  is  liv- 
ing or  not.  Such  being  the  case,  pur- 
chase specifications,  instead  of  provid- 
ing that  material  must  not  be  from  dead 
trees,  should  state  that  material  show- 
ing evidence  of  decay  or  insect  infesta- 
tion exceeding  a  specified  limit  will  not 
lie  accepted. 


EASY  METHOD  OF  CLEANING 
A  CLOCK 

WHEN  a  clock  stops  it  is  a  mis- 
take to  suppose  that  it  must  at 
once  be  taken  to  the  workshop  for 
repairs.  In  most  cases  clocks  cease 
running  because  of  the  accumulation 
of  dust  particles  which  clog  the  bear- 
ings.   It  is  not  even  needful  to  take 
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the  clock  to  pieces  to  clean  it  if  a  simple 
plan  outlined  in  the  Scientific  American 
is  followed  which  will  be  found  to  work 
very  well.  Soak  a  piece  of  cotton  wool 
in  kerosene  and  place  this  in  a  small 
saucer,  a  canister  lid,  or  anything  simi- 
lar. Then  put  this  in  the  case  of  the 
clock  under  the  works.  Close  up,  and 
at  the  end  of  twenty-four  hours,  ex- 
amine the  cotton  wool.  It  will  be  found 
to  be  covered  with  black  specks;  these 
are  the  dust  particles  brought  down 
by  the  fumes  of  the  kerosene.  Wind 
the  clock  up  and  it  will  start  away 
again.  Where  the  works  of  the  clock 
are  in  an  enclosed  case  a  few  drops  of 
kerosene  should  be  poured  through  the 
small  hole  which  is  present  in  the  metal 
covering.  Turn  the  clock  about  a  while 
so  that  the  kerosene  is  distributed  and 
after  an  interval,  it  is  extremely  likely 
that  the  works  will  commence  their 
normal  operations  again. 


Holding  Screw 
in  Place  Hard 
to  Reach. 


icrew  with  head  so- 
rt can  be  screwed  in 
one  direction  only. 


A  simple  method  of  starting  a  screw  shown 
in  upper  illustration  and  a  non-removabl: 
screw  depicted  below  it 

hold  the  paper  is  pulled  away  and 
the  screw  is  driven  hpme  by  turning  it 
as  usual.  Another  clever  idea  is  shown 
in  the  next  cuts,  it  is  a  screw  which 
cannot  be  unscrewed.  The  slot  is  filed 
away,  as  shown,  so  that  the  screw- 
driver can  only  take  hold  in  one  direc- 
tion, as  shown,  this  direction  is  the 
driving  one.  An  attempt  to  withdraw 
it  will  fail,  because  the  screw-driver 
will  slip  around,  as  it  evidently  can- 
not get  any  grip  on  the  angular  faces. 


A  NON-REMOVABLE  SCREW  , 

A SIMPLE  suggestion  is  given  in  the  , 
.  cut  for  holding  a  screw  in  a  place  : 
inaccessible  for  the  hand.  The  screw  I 
is  stuck  through  a  piece  of  cardboard,  I 
such  as  a  strip  of  a  visiting  card,  and  ( 
held  thus  in  any  corner  or  other  awk- 
ward place;  it  is  started  with  a  screw-  i 
driver,  and  the  instant  it  has  taken 


RADIO  PROGRESS 

Progress  in  Radio  means  the  efficient 
elimination  of  unnecessary,  old  and 
inefficient  apparatus  and  in  producing 
instruments  full  of  life  and  vigor, 
quality,  workmanship  and  service; 
something  necessary  to  the  modern 
station  of  today ;  something  that  is  an 
improvement  over  the  old  methods : 
—the 

A.  R.  Co. 
Amplifying  Transformer 

is  distinctly  a  step  forward,  a  step 
toward  the  goal  of  efficiency.  In  de- 
signing this  piece  of  apparatus,  par- 
ticular reference  was  given  to  the 
correct  ratio  of  impedence  and  turns 
between  primary  and  secondary. 

Another  feature  which  makes  this 
transformer  a  desirable  piece  of  ap- 
paratus, is  the  simple  but  very  effec- 
tive mounting  of  Bake  lite  strips,  supporting  the  laminated  closed  core  and  coil, 
which  allow  for  quick  mounting  in  case  or  on  panel. 

The  primary  and  secondary  leads  are  indicated  by  engraving  on  the  bakelite 
mounting  strips. 

The  price  does  not  do  justice  to  the  reliability  and  high  service  quality  of 
this  product. 

A-4  Amplifying  Transformer,  list  price  $5.00 

does  not  include  carrying  charges  on  one  pound  or  duty  paid  for  use  in  Canada 

RADISCO  AGENTS  carry  only  apparatus  of  proven  merit.    Look  for  the  Radisco  trade 

mark  on  all  parts  you  buy  and  be  sure  nf  getting  efficient  apparatus. 

Below  are  listed  a  few  of  the  reliable  firms  who  carry  Radisco  products-  A    R  Co 

Amplifying  Transformers  and  are  our  agents  for  all  other  standard  apparatus  of  merit. 

COMMUNICATE  YOUR  WANTS  TO  THEM 


ALBANY,  N.  Y. 

E.  L.  Long, 

21  Magnolia  Terrace. 
ATLANTIC  CITY,  N.J. 

Independent  Radio  Supply  Co., 

118  South  New  Jersey  Ave. 
BALTIMORE,  MD. 

Radio  Engineering  Co., 

614  North  Calvert  St 
BEINVILLE,  QUEBEC,  CAN. 

Canadian  Radio  Mfg.  Co. 
BOSTON,  MASS. 
■  Atlantic  Radio  Co., 

88  Broad  Street. 
BROOKLYN,  N.  Y. 

Kelly  A  Phillips  Electric  Co., 

312  Flatbush  Avenue. 
BRONX,  NEW  YORK 

Amateur  Wireless  Equipment  Co., 

1390  Prospect  Ave. 
CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 

1316  Carmen  Avenue. 
EUREKA,  PEORIA, 
ILLINOIS 

Klaus  Radio  Co. 
KANSAS  CITY,  MO. 

McCreary  Radio  Supply, 

Fourth  and  Delaware  Sts. 
LOS  ANGELES,  CALIF. 

The  Wireless  Shop, 

511  West  Washington  St. 
MONTREAL,  CAN. 

J.  B.  Miller, 

1600  Hutchison  St. 
McKEESPORT,  PA. 

K.  A  L.  Electric  Co., 

427  Olive  Street. 
NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  Street. 


NEWARK,  N.  J. 

A.  H.  Corwtn  A  Co., 

4  West  Park  Street. 
NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mfg.  Co., 

S07  Florence  Ave.  "8HA" 
PHILADELPHIA,  PA. 

Philadelphia  School    of  Wireless 
Telegraphy, 

Broad  and  Cherry  Streets. 
PROVIDENCE,  R.  I., 

Rhode  Island  Elec.  Equip.  Co., 

45  Washington  Street. 
PITTSBURG,  PA. 

Radio  Electric  Co., 

3807  Fifth  Avenue. 
SEATTLE,  WASH. 

Northwest  Radio  Service  Co., 

609  Fourth  Avenue. 
SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch  8  Kingsbury  St., 

Jamestown,  N.  Y. 
SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street. 
ST.  LOUIS,  MO. 

The  Benwood  Specialty  Co., 

3424  Olive  Street. 
TORONTO,  ONT.,  CAN., 

The  Vimy  Supply  Co., 

585  College  Street. 
WASHINGTON,  D.  C. 

National  Radio  Supply  Co., 

808  9th  St.,  N.  W. 
WlCHITAt  KAN. 

The  Cosradio  Co., 

1725  Fairmount  Ave. 


Responsible  Dealers:  Write  for  interesting  sales  proposition  on 
Radisco  apparatus 

If  none  of  the  above  agencies  are  in  your  vicinity,  communicate  with 

RADIO  DISTRIBUTING  COMPANY    :  Newark,  New  Jersey 
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RADIO  APPARATUS 

Distributors  of  reliable  Radio 
apparatus  for  experimenters 
in  every  branch  of  the  Radio 
field! 


Honey-Comb  Coils 


UTZENDRAHT  WIBE. 


LL-75 
LL-100 
LL-150 
LL-200 
LL-250 
LL-300 
LL-400 
LL-600 
LL-750 
LL-1000 
LL-1250 


330-1030 
450-1460 
660-2200 
930-2850 
1300-4000 
1550-4800 
2050-6300 
4000-12000 
5000-15000 
6200-18000 
7000-21000 


(While  thoj  last.) 

  $1,811 

  $1.70 

  $2.00 

  $2.10 

 $2J0 

 $2.50 

 $2.80 

  $3.00 

 $8.20 

 $330 

$3.90 


Note: — These  are  the  genuine  DeForeat  llu 
colls. 


Transmitting  Condensers 

(DubOier) 

Watts        Cap  Price 

  $19.00 

500           .007    $30.00 

1000           .007    $45.00 

1000  Spec  .007    $50.00 

For  C.  W.  or  spark  coll  trans- 
mitters,   .0024   MF.,  8000 

ToIt»   $  5.00 


Type 
D-100 
D-101 
D-102 
D-108 
D-150 


F.  D.  Pitts  Co.     Boston,  Mass 
Transmitting  Transformers 

(New  Type  Acme) 

Acme     250  Watt  mounted  $16.00 

250    "   unmounted   $13.00 

500    "   mounted   $22.00 

500    "  unmounted  $18.00 

1000    "   mounted  $33.00 

1000    *'  unmounted  $28 

F.  D.  Pitts  Co.     Boston,  Mass. 
Continuous  Wave,  Power 
Transformers 

(For  Wireless  Telephone) 

Acme      200  Watt  C.  W.  Power  trans. 

unmounted  $18.00 

200    "     C  W.  Power  trans. 

mounted  $20.80 

50    "     C.  W.  Power  trans. 

mounted  $1530 

50    "     C.  W.  Power  trans. 

unmounted  $12.00 

F.  D.  Pitts  Co.     Boston,  Mass. 
Modulation  Transformers 

(For  Wireless  Telephone) 

kcme  A-8  unmounted   $4.50 

"    A-S  semi-mounted    $sl00 

"    A-3  mounted    87.80 

F.  D.  Pitts  Co.     Boston,  Mass. 
Quenched  Gaps 

Imrad  0-1  1     K.  W.  type  $29.75 

"     0-8    H  K.  W.  type  $1835 

"     0-3    U  K.  W.  type  $1830 

?.  D.  Pitts  Co.     Boston,  Mass. 

important!  Every  article  sent  to 
my  part  of  the  U.  S.  A.  Postage 
>repaid.  We  want  your  busi- 
tess.  Send  6  cents  in  stamps  for 
tew  catalog. 

7.  D.  PITTS  CO.,  Inc. 

2  Park  Square  Dept.  F. 

BOSTON,  MASS.,  U.  S.  A. 


Indicating 
QUALITY 


1 
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The  Corwin 
Indicating  Dial 

recognized  by  Radio  Men  as  a 
popular  and  needy  addition  to 
any  set,  has  been  further  im- 
proved and  now  comes  in  two 
sizes,  three  inches  and  three  and 
seven-eight  inches  in  diameter. 
This  larger  dial  (37/8  in.)  fills 
the  general  demand  for  an  indi- 
cator to  fit  the  standard  one-quar- 
ter inch  shaft;  quality  and  work- 
manship better  than  ever. 

3  in.  dial  only,  75c. 
W  i  t  b  knob  $1.30 
3%  in.  dial  only,  $1.00 
With  knob  $1.70 
Sent  postpaid  anywhere. 

For  sale  at  all  Radisco 
Agencies 

Ten  cents  brings  our  latest  cata- 
log to  you,  describing  the  above 
dial  and  all  standard  radio  ap- 
paratus. 

A.  H.  CORWIN  &  CO. 

Dept  F5,       4  West  Park  Street 
NEWARK,  N.  J. 


POROX" 


Trad.  Mm*~ 

High  grade  Batteries  made  up  in 
single  transparent  Celluloid  and 
Pyralin  cells  for  model  and  radio 

work. 

Special  Batteries  made  to  order 
also  duplicating  of  foreign  bat- 
teries. 

Prices  on  request. 

ALBERT  MULLER 
8788  Queens  Boulevard 
Jamaica,  Long  Island,  N.  Y. 


ADJUSTING  SPRING  DIES 

A READER  has  had  difficulty  in 
adjusting  spring  dies.  That  is  to 
say,  from  his  description,  he  tightened 
up  only  one  of  the  adjusting  screws  and 
so  broke  the  die.  He  assumes  that  the 
adjusting  screws  should  be  only  tight- 
ened up  sufficiently  to  hold  the  die  in 
collet  or  stock.  There  is,  however,  con- 
siderably more  in  the  matter  than  this, 
and  perhaps  a  note  on  how  to  adjust 
such  dies  will  be  of  help  to  not  a  few. 

There  are  several  types  of  circular 
die  capable  of  a  fine  adjustment,  of 
which  the  most  general  is  the  spring 
die.  This  type  of  die  is  not  an  adjust- 
able die  so-called.  An  adjustable  die 
is  a  spring  die  having  a  self-contained 
adjustment  which  is  generally  the  sub- 
ject of  a  patent.  These  usually  are 
made  so  that,  when  free  of  adjustment, 
they  spring  to  under  size,  and  have, 
therefore,  some  kind  of  grub  screw,  set 
screw,  or  bolt,  which  opens  them  out  to 
size  and  maintains  them  at  that  size. 
The  device  is  part  of  the  die.  To  use 
such  dies  it  is  only  necessary  to  fasten 
them  in  a  collet,  stock,  or  even  a  chuck, 
which  in  all  cases  prevents  them  spring- 
ing open  further  under  cut,  and  they 
can  then  be  removed  from  the  holder 
and  put  back  again,  with  the  assurance 
that  they  will  cut  to  the  set  size  again 
without  any  readjustment.  This  is  be- 
cause they  cannot  be  closed  in  any 
further  on  account  of  the  locking  action 
of  their  self-contained  adjustment. 


Pig.  1.  Diagram  showing  method  of  adjust- 
ing spring  dies 

The  spring  die  relies  for  its  means 
of  adjustment  on  several  screws  (usu- 
ally three),  which  are  part  of  the  holder 
and  may  be  therefore  part  of  a  collet,  or 
stock. .  It  is  one  of  these  which  is  under 
consideration.  Fig.  1  is  a  sketch  show- 
ing this  kind  of  adjustment  wherein,  at 
the  top,  a  section  of  the  collet,  stock,  or 
other  kind  of  holder  is  given,  in  which 
the  die  is  shown  in  edge  elevation.  The 
centre  view  is  on  the  face  of  a  spring 
die,  which  is  in  its  holder.  This  die  has 
three  cutting  edges,  whereas,  the  view  at 
the  bottom  shows  a  similar  die  having 
four  cutting  edges,  to  which  the  same 
particulars  as  to  adjustment  apply. 
These  dies  are  made  split,  as  at  C  in 
the  bottom  view,  and  are  hardened  and 
tempered  all  over  to  a  degree  necessary 

(Continued  on  page  462) 
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THE  G.  A.  TIME  RECEIVER 

Has  a  wave  length  range  from  200  to  2500  Meters 

A  complete  portable  crystal  receiver  furnished  in  a  satin  Flemish  oak-finished  cabinet, 
with  hinged  cover,  snap  catch  and  carrying  handle. 

Very  sharp  tuning  for  a  set  of  this  type  is  obtained  on  all  wavelengths  by  using  a 
single  layer  solenoid  type  inductance  with  taps  divided  to  Eliminate  dead  end  effects  and  yet 
secure  selectivity.  A  nifty  universal  adjusted  detector  with  a  standard  Army-Navy  type 
Arlington  tested  galena  crystal  puts  the  signals  in  the  head  set  with  the  highest  intensity 
and  a  permanency  of  adjustment  that  is  appreciated.  A  hynote  buzzer  with  push  allows 
detector  setting  to  be  easily  obtained  when  set  is  used  in  the  field.  Additional  binding  posts 
for  a  key  incorporates  the  advantage  of  buzzer  code  practice.  A  set  that  comes  to  you 
complete  in  itself  and  with  materials  for  a  G.  A.  standardized  long  range  antenna  as  well 
as  a  pair  of  2,000-ohm  Murdock  No.  55  Telephones  for 

$25.92 

SEND  Sc  STAMP  FOR  G.  A.  BULLETIN  OF  RADIO  AND  MODEL  SUPPLIES 
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BUT  TOOK 
SUPPLIES  AT 
THE  C  A. 
STORE 


THE    GENERAL  APPARATUS 

4310-A  BROADWAY  AT  183rd  STREET 


OPEN  UNTIL 
NINE  O'CLOCK 
EVERT 
EVENING 


COMPANY 

NEW  YORK  CITY 


Shipping  Welj-ht.  10  lb>. 


Q.  S.  T.  de  ace 

LET'S  SING 

(TUNE,  Battle  Hymn  of  the  Republic) 

Mine  ears  have  heard  the  signals 
From  a  dozen  different  lands, 
From  Greenland's  icy  mountains 
To  Sahara's  burning  sands; 
From  the  land  of  cherry  blossoms 
To  where  Mount  Sorata  stands. 
And  I've  learned  a  thing  or  two. 

CHORUS 
Q.  R.  X.,  I'm  going  to  tell  you, 

8.  R.  X.,  I'm  going  to  tell  you, 
.  R.  X.,  I'm  going  to  tell  you. 
How  you  can  get  them,  too. 

This  spasm  continued  next  month.  Watch  our  ads,  they  are  "different." 
So  are  our  instruments.  It's  to  our  mutual  advantage  to  get  acquainted. 
"You  may  pay  more,  but  you  can't  buy  better." 

DEALERS:    If  you  don't  stock  Ace  equipment  you  are  missing  a  good  line. 

THE  PRECISION  EQUIPMENT  COMPANY 
2437  Gilbert  Ave.,  Dept.  B  Cincinnati,  Ohio 


That  Radio  Instrument 

When  you  are  looking  for  some  distinct  part  of  a  radio  station  and  youj 
have  been  unable  to  locate  it  elsewhere,  come  to  us  and  yon  will  find  it 
here,  anything  in  radio  that  is  a  necessity,  we  have  it. 

Apparatus  of  all  responsible  manufacturers,  whose  quality  and  service  have  been 
proven. 

Here  are  some  of  the  Instruments  kept  in  stock: 
Filament  Annatara  for  Real*  Wert,  nest  by 

Roller  Sana,  0-1.  0-2  Anearw.    Uit  Priea 

11.20,  Saeslal  M  M. 
Urn  Cession.  $5.00,  $10.00.  $15.00.  $19.00. 
Tsslog  Csfl*.  4.000  Meter*  $4.75;  1,250  Meter*. 

Msraeek  Varimkla  CeeSaeaara.  .001  MM.  $4.75: 
"  W.75. 


Swlton  Palata.  3/ll~xS/IO"  arltk 

20*  Par  Daz. 
Watt*  Metal  Dtab  S*.  SOe. 
Blesleo  Pott*.  0*.  lOe.  12a  aad  20. 
Paras**  Rhaaatata,  II. 75. 
DaFaraat  Rnaeatats,  11.00. 
All  the  WlraleM  Pran  Beak*. 
Maroeal  VT  Bale*.  $7.00:  Socket  far  Sana. 
Murdeek  VT  Seckat.  $1.00:  DaFeract  Tyw. 
Wat  tarn  Etactrtt  Phaaaa.  $12.00. 
CeesMa  Steak  el  DaFeraat,  Marseak  anal  Grab* 

Maaafaetara. 
Laada  1  athar  Anaratua  ea  Haad. 


$1.50. 
ll-SO. 


DaFeraat  VarlaM*  Ceadeaaara  Aha  an  0a  Haad. 
Fixes  Caadeaaar*.  .002  MM.  70s:  .003.  OOe. 
OaeHlttlea  Traattaraiar  (Mardeak  Tyaa).  $5.00. 
Ueatalaj  Switch.  000  V-100  Aatp..  $S.S4. 
Mtsa  Palata.  3/l$-«3/IO".  Taraadad  Shank  wtt 
Nat.  Sa  Ea. 

The  abovo  Uat  doe*  not  do  justice  to  our  complete  stock  and  it  cannot  be  appreciated 
unlesa  yon  aend  for  our  cataloa,  which  win  bo  sent  to  all  who  wiah  it  upon  receipt  of 
10c 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

DEPT.  EM.,  235  FULTON  STREET  NEW  YORK  CITY 


Federal 
Radio 
Accessories 

Are  the  Recognized 
STANDARDS  for  Their 
Respective  Uses. 
BULLETIN  102  W.A. 

Gives  full  description.  Be- 
sides it  contains  valuable 
information  on 

AMPLIFICATION 

of  Radio  Signals 

Send  6c  in  Stamps  today  and 
receive  this  Bulletin. 

FEDERAL  TELEPHONE 
AND  TELEGRAPH  CO. 
1756  Elmwood  Avenue 
BUFFALO,  N.  Y. 


REWINDING  A.  C.  MOTORS 

Aad  all  mathnda  for  aoanactten  aad 
oUarbakeaa  ta  ttw  KLBCTRIf 
PRHND.    00  dtatrana  attl 
saMag  evary  laoUidlp*  and 
TwiaiWaiia  aad  Mrparlmanu 
azaottr  what  th 
Workaas  Prtaod." 


ical  ire; 


Bxparlmaotara  win  find 


Prioa  $4.00  Cash  with  order  m 


(C.*.D.— U.aA.  onto). 

HENRY  F.  B088HART 


P.  O.  ! 


;  0*  H 


A  NEW  DETECTOR 

That  ean  attbar  ba  aaad  as  a  PasaL  Unit,  as  adraeatad 
by  una  aiaeaaln*  or  "en  tha  Uela,"  and  only  on*  knob 
is  aaad  tor  Poaloon  and  Piuaaaia.  Instantly  HrV*"t 
aa  say  ana*  an  tha  errata!  Prioa  lneludaa  taatad  calaea. 
Bass  ijai.  ay  1*1  fas.  $$.50.  Baa*  5  tea.  ay  5  Ins. 
I  supa  18.00. 

Jmat  arrfro  for  Information  mnd  lUt 

THE  BAR  WICK  RADIO  SUPPLY  CO. 

t  Are.  Hamilton,  One..  Can 
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ACME  APPARATUS 

POWER  TRANSFORMERS 
MODULATION  TRANSFORMERS 
FILAMENT  HEATING  TRANSFORMERS 
IV*  HENRY  CHOKE  COILS 

ACME  C.  W.  POWER  TRANSFORMERS  are  designed  for  use  with  rectifying 
tubes  for  supplying  D.  C.  voltage  and  current  and  for  heating  filaments. 

200  Watt  C.  W.  Power  Transformer,  Mounted   $20  00 

200  Watt  C.  W.  Power  Transformer,  Core  and  Coil  Assembled   lsioo 

SO  Watt  C.  W.  Power  Transformer,  Mounted   .  15  00 

BO  Watt  C.  W.  Power  Transformer,  Core  and  Coll  Assembled   12.00 

The  ACME  A-3  MODULATION  TRANSFORMER  i.  correctly  designed  for 
Radio  Telephony  without  distortion  of  speech  and  for  maximum  modulation. 

A-3  Fully  mounted  with  engraved  bakelite  panel   $7.00 

A-3  Assembled  with  supports    5  00 

A-3  Core  and  Coil  Assembled   4."S0 

The  ACME  FILAMENT  TRANSFORMER  is  designed  for  110  volts  60  cycles 
and  to  deliver  current  at  two  voltages  of  8  and  1 0  volts  each. 

Acme  Filament  Heatinc  Transformers,  50  watts,  Fully  Mounted  $12.00 

Acme  Filament  Heatinc  Transformers,  SO  watts.  Cord  and  Coils  Assembled .  0.00 

ACME  l'/2  HENRY  CHOKE  COILS  are  designed  for  use  in  the  D.  C. 
circuit  when  modulating. 

1  Vt  Henry  Choke,  500  milampere  capacity.  Semi-mounted . . .  $6.00 

1  Va  Hew?  Choke,  ISO  milampere  capacity,  Semi-mounted   4.00 

With  two  separate  coils  $2  extra  in  each  case. 

DISTRIBUTED  BY  ALL  LEADING  DEALERS 
PRICES  ON  LARGER  SIZES  ON  APPLICATION 

ACME  APPARATUS  COMPANY 

24  WINDSOR  STREET  CAMBRIDGE  39,  MASS. 

Up-To-Date    Transformer   and   Radio   Engineers    and  Manufacturers 


To  the  Radio  Engineer 

Radio  Manufacturer 
Radio  Amateur 

You  cannot  afford  to  do  without  the 

PROCEEDINGS  OF  THE  INSTITUTE  OF  RADIO 
ENGINEERS 

In  it,  you  will  find  all  the  latest  information  on  Transmitters, 
Receivers,  Bulbs,  Radio  Telephony,  Elimination  of  Strays,  and 
every  other  important  radio  topic. 


Address 


«.k    •  ^  J$90°  <™ U.S.) 

Subscription  per  year< 

1  9.60  (abroad) 

Secretary, 

INSTITUTE  OF  RADIO  ENGINEERS 

COLLEGE  OF  THE  CITY  OF  NEW  YORK 


Arnold 


Loose  Couplers 


ler  Pern  ess  t 


Send  4s  slant  tar  M- 
•returt  wales  ts  sen 


J.  F.  ARNOLD 


I  ts  Interest  fee. 
2082  Lesdnrton  Av„  N.Y. 
Established  ltlO 


RADIO  APPARATUS 
INSTALMENT  PLAN 


J.  DONALD  VANDERCOOK 
LOMBARD      sc.  iu  ILLINOIS 
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ADJUSTING  SPRING  DIES 
(Continued  from  page  460) 
for  cutting.    In  addition  to  this  the 
temper  is  drawn  to  a  blue  or  spring 
temper  at  the  points  shown  shaded  in 
both  views,  in  order  that  they  may  be 
the  more    flexible  at  the  springing 
points,  and  therefore  less  likely  to  snap. 
The  temper  colors  are  not  usually  pre- 
served, but  are  polished  away  to  give 
the  die  a  finish.   As  shown  in  the  bot- 
tom view,  the  edges  of  the  split  are 
beveled  at  the  outside  of  die  to  an 
angle  corresponding  to  the  point  of  the 
opening  screw  (shown  at  b  in  the  mid- 
dle view).    If,  therefore,  this  screw  is 
driven  down,  it  opens  the  die  out.  To 
check  this  opening  out,  two  screws,  a, 
are  provided  on  either  side  of  the  open- 
ing screw.    These  screws  are  usually 
flat  on  point  and  only  bear  against  the 
flat  edge  (or  periphery)  of  the  die. 
All  the  screws  are  usually  hardened. 
The  die  can  be  held,  therefore,  to  the 
extent  it  is  necessary  to  open  it  out  by 
means  of  b  up  to  the  point  that  the 
edges  come  into  contact  with  a,  a  on 
either  side,  and  it  is  there  held  rigid. 

Putting  such  a  die  in  its  holder,  it 
will  be  found  that,  as  made  and  tem- 
pered, it  stands,  unsprung  either  way,  at 
about  correct  size.  First,  draw  all  the 
screws  slightly  (not  right  out,  of 
course),  but  so  that  the  points  of  a,  a 
are  drawn  below  the  inner  surface  of 
holder,  and  the  point  of  b  in  such  posi- 
tion that  the  die  will  slip  in  without 
being  opened  out.  When  it  is  right 
home,  the  screw,  b,  is  first  driven'  until 
it  just  holds  the  die  and  no-more.  The 
screws  a,  a  are  then  driven  till  they  just 
hold  the  die,  taking  care  that  both  are 
on  its  surface  with  about  even  pressure. 
In  this  position  the  die  should  cut  to 
size,  but  if  a  test  cut  shows  it  cutting 
oversize,  the  screw,  b,  should  be  drawn 
slightly  and  the  screws,  a,  a,  set  down 
evenly  till  they  both  again  bear  on  the 
die.  This  closes  it  and  another  test 
can  be  made.  If,  on  the  other  hand,  it 
cuts  under-size,  the  two  screws,  a,  a, 
are  first  withdrawn  an  even  distance 
and  the  screw,  b,  driven  until  it  just 
holds  the  die  rigid,  which  will  result  in 
opening  it  out. 

In  the  better  class  of  spring  die  they 
are  made  with  a*  taper  bevel  at  the 
edges  of  the  split,  as  shown  in  the  top 
view  of  Fig.  1.  These  dies  should  only 
be  put  in  the  holder  one  way,  and  are 
often  polished  only  on  one  side,  and 
that  the  outside,  in  order  readily  to  dis- 
tinguish which  way  they  go  in.  It  will 
be  noticed  that  the  smaller  end  of  the 
bevel  goes  in  first,  so  that,  when  the 
screw,  b,  is  driven  to  just  hold  the  die, 
it  cannot  drop  out  of  the  holder  unless 
it  be  sprung  out  to  allow  the  inner  ends 
of  bevel  to  clear  the  point  of  b.  When,  • 
therefore,  the  screws,  a,  a,  are  duly  ad- 
justed the  die  can  neither  turn  nor 
(Concluded  on  page  464) 


Google 


Everyday  Engineering  Magazine  for  August 


463 


DETECTOR  UNIT 
PRICE  $12.00 


Two  New  VacuumTubeUnits 


Both  units  are  designed  to  incorpo- 
rate the  Standard  "4-prong" 
Vacuum  Tube.  Beautifully  en- 
graved Bakelite  Panel,  Oak  Base. 
Ready  for  immediate  delivery. 

WE  TAKE  PLEASURE 

In  announcing  the  opening  of  a 
branch  store  of  the  Atlantic  Radio 
Co.,  at  15  Temple  Street,  Portland, 
Mc.,  under  the  management  of  Mr. 
II.  \V.  Castner.  Northern  New 
England  amateurs  will  welcome  this 
opportunity  for  expedited  ship- 
ments. 


1 -STAGE  AMPLIFIER 
PRICE  $18.00 


READ  THIS  LETTER:— 

Atlantic  Radio  Co. 

Gentlemen: — /  wish  to  tltank  you  for  the 


Rochester,  N.  Y .,  June  30,  1920. 


ry  prompt  service  which  you  gave  me  on 
my  last  order  and  for  your  ability  to  deliver  at  once  just  what  was  wanted.  Such  service  as 
I  received  is  so  unusual  that  I  cannot  refrain  from  thanking  you.  The  goods  you  sent  were 
all  perfect  and  the  best  of  the  kind  I  have  yet  seen. 

I  'cry  truly  yours, 

(Name  on  request.) 

"BULLETIN  14"  -108  pages — over  100  illustrations — sent  upon  receipt  of  ten 
cents.  A  Rebate  Certificate  good  for  10  cents  on  first  dollar  order  is  inclosed. 

ATLANTIC  RADIO  COMPANY 


88  Broad  St., 
Boston  9,  Mass. 


Incorporated 


Portland   Branch — 
15  Temple  St.,  Portland,  Me. 


A  More  Comprehensive 

WICONY  SERVICE 

The  Radio  Art  has  long  known  Wicony  to  stand  for  perfec- 
tion as  applied  to  Navy,  Army  and  Commercial  radio  apparatus. 

The  Radio  Art  will  now  know  Wicony  to  stand  for  perfection 
as  applied  to  specially  designed  amateur  and  experimental  radio 
apparatus. 

Radio  Dealers,  amateurs  and  experimenters  have  been  freely 
consulted.  Therefore,  this  new  service  is  really  yours — outlined 
by  men  who  would  consider  the  matter  from  your  point  of  view. 

Watch  for  further  announcement*  in  Radio  periodicals. 

DEALERS:  It  will  pay  you  to  write  us  now* 

WIRELESS  IMPROVEMENT  COMPANY 

Radio  Engineers,  Manufacturers  and  Distributors. 

47-B  West  Street  New  York  City 


"Ask  anyone  who  has  used  it" 

Users  Are  Provers 

"I  have  also  asked  some  of  my 
friends  all  of  whom  say, 
'BRANDES?  Sure,  get  them: 
They  will  positively  pay  for 
themselves'  ".  (Name  on  request.) 

Brandes 
Wireless  Headset 


"Superior,"  2000  ohms,  $7 

.  ,  ,  Test  out  Brandes  Wireless 
1  K  1  AL  Receivers  against  any  other 
OFFER  "take.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the  fine 
quality,  the  "matched  tone."  The  two 
diaphragms,  toned  exactly  alike, 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Govern- 
ment experts  and  experts  abroad;  by 
colleges,  and  technical  schools;  and  by 
professionals  and  amateurs  everywhere. 
SEND  4c  FOR  CATALOGUE  M 

C.  BRANDES,  32  Union  Square, 

INC.  OZ,  N.»  Y.rk 

Wireless  Receiver  Specialists 
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An  Inexpensive  Radio 
Receiving  Set  for  Amateurs 

FOB  the  beginner  In  Radio  work  or  the  experienced 
Amateur,  this  DeForest  Audlon-TJnit  Badlo  Receiving 
Station  offers  an  easy  and  ineipenslv*  way  to  secure 
accurate,  efficient  and  expertly  designed  apparatus  of  usual 
DeForest  superior  quality.  The  set  Is  complete ;  Aerial  and 
Ground  connections,  "Honey  Comb"  Tuning  Colls,  Audlon 
Detector,  Tuning  and  Grid  Condensers,  Head  Telephones 
nil  necessary  wire.  Insulators,  back  board,  base  mounting 
etc.  Full  instructions  for  installing  and  operating  accom- 
pany the  apparatus.  The  beginner  cap  secure  no  better 
apparatus  and  with  this  set  will  gain  practical  knowledge 
and  experience. 

Our  booklet,  "How  to  Set  Up  an  Amateur  Radio  Be- 
ceiving Station"  explains  this  and  other  sets  and  gives 
much  information  for  the  Amateur.  Sent  postpaid  for 
10  cents  a  copy. 

DE  FOREST  RADIO  TEL.  AND  TEL.  CO. 

Inventors  and  Manufacturers  ot 
High     Grade    Radio  Apparatus 
1415  Sedgwick  Avenue,  New  York  City 

Lee  DeFore.t  Inc.,  451  Third  St..  San  Francisco 
Western  Distributors 
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TUBE  CONTROL  PANELS 

of  unit  size,  514"  High  4  V  Wide 


Tube  Control  Detector  Panel  Z.  R.  D.  .$13.00 
One  Stage  Amplifier  Panel  Z.  R.  A .  .  .  18.00 


Beauty  and  convenience  have  been 
incorporated  in  the  design  of  these 
Panels  to  an  unusual  degree.  The 
detector  panel  has  a  plug  connec- 
tion for  the  telephones  which  takes 
your  regular  phone  tips.  The  am- 
plifier panel  has  binding  posts 
making  it  very  easy  to  connect 
two  of  these  together  as  a  two 
stage  amplifier.  Both  instruments 
will  give  you  the  utmost  value  for 
your  money  and  the  name  Clapp- 
Eastham  Co.  engraved  on  the 
bakelite  panel  carries  with  it  al- 
most 13  years  development  ex- 
perience in  the  Radio  Field.  Cata- 
logs mailed  for  6c  stamps. 

Order  one  or  both  panels 
from  your  dealer  to-day 


CL APP-E ASTH AM  COMPANY 


131  Main  Street 


Cambridge.  Mass. 
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No  Seals — No  Secrets 

—BUT  SERVICE! 

Inspection  of  the  interior  of  any  Radio  appara- 
tus bearing  the  mark  : 


reveals  design  and  workmanship  fullv  In  keeping 
with  Its  outward  appearance. 

GREBE  RADIO  apparatus  is  licensed  under  the 
original  Armstrong  and  .Marconi  pntents 

Our  guarantee  Is  absolute  and  unconditional 
Each  Instrument  must  give  satisfactory  service 
Our  Interest  In  the  purchaser  does  not  'terminate 
with  the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super-grade 
apparatus.  If  h»  doesn't  earry  it  as  yet  write  u"  for 
catalogue,  mentioning  his  name 

A.  H.  GREBE  &  CO.,  Inc. 

71  Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 


RADIO  MEN 

THE 

Mutual  Purchasers  Association 
will    save    you    money    on  all 

WIRELESS  APPARATUS 

Write  Dept.  E10  for  details. 

Mutual  Purchasers  Association 

2-4  Stone  Street,  New  York 


TELEGRAPHY 

(Both  Morse  and  Wireless  :in.i  RAILWAY  ACCOUNTING 
taught  thoroughly  ami  quickly.  Bik  salaries  now  paid 
Great  opportunities  for  advancement.  Oldest  and  largest 
school;  established  4*  yearn.  Endorsed  by  Telegraph.  Rail- 
way. Radio,  and  Government  officials.  Expenses  low  - 
opportunities  to  earn  large  portion.    Cat&log  tree. 

DODGE'C  INSTITUTE       749  C  Street,  Valparaiso,  lad. 


ADJUSTING  SPRING  DIES 
(Continued  from  page  462) 

come  out.  It  will  be  clear  now  that  the 
use  of  any  two,  or  only  one,  screw  to 
hold  a  spring  die  is  a  source  of  danger, 
and  may  easily  result  in  the  die  split- 
ting. All  three  screws  must  be  in  action, 
otherwise  the  contrivance  is  unsuitable, 
and  the  cutting  strain  of  the  die  put  on 
its  spring,  which  is  obviously  a  mistake. 

Some  dies,  which  are  usually  expen- 
sive patterns,  are  made  self-adjusting 
and  locked  both  ways,  so  that  thev 
could  be  used  in  hand  without  any  in- 
jury resulting,  but  spring  dies  must 
never  be  so  used.  And  indeed  most  of 
the  ordinary  patterns  of  adjustable  dies 
require  a  holder,  as  they  tend  to  open 
out  when  set  to  work  unconfined.  Never 
put  a  spring  die  in  a  chuck  and  trust 
to  the  holding  power  of  the  chuck,  as 
this  is  likely  to  result  in  fracture,  the 
setting  not  being  rigid  like  that  which 
has  been  described. — Model  Enginea 
and  Electrician,  London. 


GUIDING  AIRPLANES  BY 
WIRELESS 

JT  has  been  known  for  some  years 
past  that  stronger  wireless  signals 
could  be  received  when  the  top  and 
bottom  wires  of  a  rectangular  aerial 
were  pointed  in  a  direct  line  toward 
the  sending  station,  whereas  the  sig- 
nals were  very  much  weaker  when  the 
aerial  was  placed  so  that  the  top  and 
bottom  wires  were  at  right  angles,  or 
broadside  on  to  the  sending  station. 
At  intermediate  positions  of  the  rect- 
angle the  signals  varied  in  strength 
from  practically  nothing,  when  at  right 
angles,  to  the  maximum  strength  when 
directional  to  the  sending  station. 

The  rapid  turning  about  of  large 
aerial  in  that  manner  is  not  practicable; 
therefore,  the  Marconi  Company  erects 
two  independent  triangular  or  rect- 
angular aerials  fixed  with  their  planes 
at  right  angles,  and  connects  them  to 
the  direction-finder  box,  which  may  be 
said  to  reproduce  the  external  condi- 
tions in  a  small  space.  Inside  the 
box  there  are  two  fixed  "field"  coils 
mounted  in  planes  at  right  angles  and 
connected  to  the  aerial  wires.  Within 
these  fixed  coils  is  a  rotatable  "search'* 
coil.  This  portion  of  the  apparatus 
combines  the  signals  received  on  the 
two  aerials  so  that  the  movable  "search" 
coil  is  influenced  by  them  when  in  a 
plabe  directed  toward  the  sending  sta- 
tion, but  is  unaffected  when  it  occu- 
pies a  position  in  a  plane  that  is  lo- 
cated at  right  angles  to  that  direction. 

The  dial  of  the  finder  is  calibrated 
from  0  degrees  to  360  degrees,  and  is 
arranged  so  that  the  direction  of  the 
incoming  signals  is  due  north  when 
the  direction-pointer  is  at  0  degrees. 
When  signals  have  been  obtained,  the 
apparatus  is  tuned  to  the  proper  wave- 
length as  in  ordinary  wireless  reception. 
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By  rotating  the  handle  of  the  direction- 
finder, the  strength  of  the  signals  in 
the  telephone  headgear  will  be  heard 
to  vary.  The  maximum  strength  will 
be  heard  at  points  diametrically  oppo- 
site on  the  scale,  and  between  these 
positions  the  sound  gradually  decreases 
until  at  two  other  opposite  points,  mid- 
way between  the  maximum  positions, 
there  is  silence. 

Since  at  the  present  time  it  is  not 
possible  for  one  direction-finding  sta- 
tion to  determine  from  the  received  sig- 
nals alone  the  distance  of  their  origin, 
but  only  their  direction,  it  is  necessary 
to  make  use  of  two  or  more  stations 
separated  by  a  considerable  distance. 
Such  stations  having  obtained  the  di- 
rections of  the  transmitting  station,  in 
this  case,  the  airplane,  it  is  only  neces- 
sary for  the  control  station  to  plot  these 
directions  on  the  map,  when  the  point 
of  intersection  will  give  the  position 
required. — Illustrated  London  News. 


REMOVING  BROKEN  TAP 

THE  extraction  of  a  broken  tap  bolt 
is  a  problem  occurring  sometimes 
in  the  machine  shop.  One  way  of  ex- 
tracting the  piece  is  to  drill  a  hole  in 
it  and  to  back  it  out  with  a  left-handed 
tap.  We  illustrate  a  much  simpler  way. 
A  hole  is  drilled  in  the  broken  bolt 


Broken  Bolt  or  Set 
Screw  drilled  for 
Triangular  End. 


Special  Tool 
Section  of  End 


Details  of  special  drift  pin  or  punch  for 
removing  broken  stud  bolts 

and  to  turn  it  out,  a  three-cornered 
punch,  such  as  shown,  is  employed. 
This  must  be  well  tempered,  so  as  to 
cut  into  the  sides  of  the  hole  and  give 
a  good  grip.  A  hole  one-third  of  the 
diameter  of  the  bolt  will  suffice.  The 
extracting  tool  can  be  made  from  an 
old  tap  or  reamer,  whose  square  head 
gives  the  hold  for  a  wrench  or  spanner. 


There  are  2100  tools  listed 
in  the  Starrett  Catalog — 
tools  of  the  highest  qual- 
ity. Write  for  Catalog 
No.  21  "MB." 


" — That's  why  I^ay  he 
knows  his  trade." 

"Look  at  his  tools  spread  out  on 
that  planer  bed.  Every  one's  got 
the  Starrett  trade  mark  on  it. 
It's  a  pretty  safe  guess  that  a 
man  with  Starrett  Tools,  knows 
how  to  use  W 

"Guess  you're  right.  I've  worked 
around  considerable,  and  every- 
where I've  been,  I've  noticed  that 
the  high-class  men  use  Starrett 
Tools.  It's  easy  to  see  why.  You've 
simply  got  to  have  good  tools  for 
first-rate  work." 

"Starrett's  name  on  a  tool  is  enough 
(or  me.  I've  been  using  them  since 
I  was  an  apprentice,  and  I  know  I 
can  depend  on  'em.  When  I'm  on 
a  high-grade  job — or  just  an  ordi- 
nary one,  for  that  matter — give  me 
a  Starrett  Tool." 

THE  L,  S.  STARRETT  COMPANY 

The  World's  Greatest  Toolmakers 

Manufacturers    of  Hack 
Sawi  Unequalled 

ATHOL,  MASS. 
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Richardson's  Polyphase  Slide  Rule 


hu  the  regular  A.  B.  C  And  D 
PolypttAM  Seals.  Logarithm.  Sin*  And  Tin* Act 
All  graduations  art  printed  on  white  coated  steel  from 
engine  dlrlded  plates.  These  Scales  are  accurate  And 
•rill  retain  their  accuracy  Indefinitely.  They  Are  not 
affected  by  acids,  alkalies,  water  or  grease.  Length  of 
rule  It*.  A  100  page  Instruction  Book,  which  teaches 
all  there  la  to  know  about  slide  rules.  Is  tent  with 
each  order. 

Price  of  the  Rlchardton'a  Polyphase  Slide  Rule,  In 
esse,  with  a  100-page  Instruction  Book.  12  00. 

An  Ideal  slide  rale.  It  Is  low  priced  and  an  equal 
to  Any  other  rule  In  appearance,  accuracy  and  dura- 
bility. Be  conrlnced.  Your  money  win  be  promptly 
refunded  If  you  are  not  satisfied. 

Bend  for  our  40  page  catalogue  of  supplies.  It  de- 
scribes rules  ranging  from  SOo  to  S10  each.  Instructions 
In  Logarithms  and  Trigonometry  free  with  erery  catalogue 

GILSON  SLIDE  RULE  CO.,  Niles,  Mich. 
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THE 


ONOMY  of 
owning  A  Union 
Tool  Chest  —  It 
outlasts  the  ordi- 
nary chest  so 
many  years.  The 
garage  man.  the 
auto  machinist, 
the  car  owner 
will  find  the 
right  "house"  for 
his  tools  In  this 
Union  Garage 
Chest 

175  tools  can  be  conveniently  packed,  carried  and 
lacked  In  It.  Don't  you  want  a  tool  chest  that  Is 
durable,  compact,  neatly  arranged  and  of  the  finest 
workmanship  f  Let  us  tell  you  more  about  Union 
Tool  Cheats— sold  on  "Satisfaction  or  Money  Back" 
guarantee — 24  styles  to  choose  from. 

WRITE    FOR    FREE  CATALOG 
UNION  TOOL  CHEST  CO..  Inc. 
34  Mill  I  IWIf  sTI^l  Rochester. 

N.  Y. 


EVERYDAY  ENGINEERING  MAGAZINE 

Is  the  Only  Publication  That  Meets  the  Needs  of  the  Experimenter 
and  Home  Mechanic.   It  Tells  How  to  Make  and  Do  Things, 
and  Why  Things  Are  Done.  Subscribe  Now. 
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DUCK'S  No14 


264  Page* 


LdwLeU!  Catalog 

JUST  OFF  THE  PRESS 

17$  Pag—  of  rirthw 


Any  radio  amateur  will  tell  you 
there  is  no  catalog  to  take  its  place, 
and  that  it  is  a  Beacon  Light  to 
guide  you  in  the  selection  of  your  ap- 
paratus. 

THIS  UNRIVALLED  CATALOG 
MAILED  TO  ANYONE  UPON  RE- 
CEIPT OF  12c  IN  STAMPS  OR  COIN, 
which  may  be  deducted  on  first  dollar 
purchase. 

Great  cost  of  catalog  and  low  prices 
prohibit   distribution  otherwise 


I 


What  This  Big  Catalog  Contains  j 


175  pp.  Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 
10  pp.  Raw  Material ; 
2  pp.  Transformers : 
9  pp.  Auto  and  Stg. 

Batteries; 
8  pp.  Telegraph 
Instruments ; 


[ 


I 

42  pp.  Motors  a  n  d  I 
Dynamos ;  | 
8  pp.  Flashlights; 

2  pp.  Medical  Bat- 
teries ; 

3  pp.  Ammeters  and 
Voltmeters; 

20  pp.  Electrical  and 
Mechanical  Books. 


THE  WILLIAM  B.  DUCK  CO. 

244-24*  Superior  Street,  Toledo,  Obi. 


YOUR  FUTURE 
IS  ON  THE  SEAS 


Join  America's 
Mighty  Merchant  Marine 

Hundreds  of  first,  second  and  third  mates,  masters 
and  captains  are  needed  by  the  big  shipping  com- 
panies and  America's  great  merchant  marine. 

Salaries  up  to  $412  per  month 
and  living  expenses. 

Ships  flying  the  American  flag  pay  the  biggest 

salaries  of  any  In  the  entire  world. 

Learn  Navigation  at  Home  or .  on  Board  Ship. 

Captain  Warren  Sheppard's  Course  on  Ocean, 
Coast  and  Lakes  Navigation  is  now  ready.  It  Is 
a  life  time  of  practice  placed  before  you  for  quick 
mastery.  Captain  Sheppard  was  instructor  for  the 
I'nited  States  Shipping  Board  during  the  war. 
All  of  his  students  received  licenses — from  third 
mate  to  master.  Not  one  failed.  He  offers  this 
same  sure  method  to  you  at  a  very  low  price. 
You  cannot  fall. 

Valuable  Booklet  FREE 
Fill  out  the  coupon  below  and  return  to  us.    A  36-page 
Imoklet  telllne.  how  you  may  become  a  ship  officer  at  a 
big  salary  will  be  sent  you  free.    Don't  delay.  Officers 
urgently  needed. 

FREE  COUPON 

World  Technical  Institute 

Dept.  102  Fuller  Bids;.,  Jersey  City,  N.  J. 

GenUemen: — Send  to  me  free  booklet.  "Tour  Futuro  Is 
on  the  Seven  Seas."         (.Writ*  Plainly) 


Name  . . 
Address 


THE 

RADIO 
REVIEW 

A  MONTHLY 
RECORD  OF 
SCIENTIFIC 
PROGRESS  IN 
RADIO 
TELEGRAPHY  AND 
TELEPHONY 

Monthly  -  Half-a-Crqum 

Single  copies,  post  free  2s. 
9d.  Annual  Subscription, 
post  paid,  30/-  post  free. 

The  RADIO  REVIEW, 
a  new  monthly  magazine, 
devoted  entirely  to  the 
technical  side  of  radio 
communication. 

Edited  by  Professor  G. 
W.  O.  Howe,  D.Sc, 
M.I.E.E.,  assisted  by 
Philip  R.  Coursey, 
B.Sc.  A.M.I.E.E. 

The  RADIO  REVIEW 
is  the  Authoritative  Jour- 
nal of  Wireless  Research. 
Contributions  from  the 
pens  of  the  World's  lead- 
ing Radio  Scientists  are  a 
special  exclusive  feature. 


Editorial  and  Publishing  Offices 
12-13,  HENRIETTA  STREET 
LONDON,  W.C.  2 


SCHNOTER'S 
SUSPENSORIES 


comfort  and  freedom. 
Kchnoter's  Suspensories 
and    Jock    Straps  bare 
named   tlielr  wide-spread 
popularity     by  quality, 
wear,  fit  and  low  price, 
if  jour   drussist  dm»  not  carry  Sehnoter's, 
Accept  No  Sukstltutst.  Ber' 
celpt  of  11.00. 

tMd  It  booklet  of  other 

J.  C.  3CHNOTER  CO. 
«2S  SIXTH  AVE.     Dept.  (K)      N.  Y.  CITY 


IF  YOU  NEED  SPECIAL  INFORMATION  WRITE  OUR 
SERVICE  DEPT.,  EVERYDAY  ENGINEERING  MAGAZINE 


METALS   WITH  RADIOACTIVE 
PROPERTIES 

IN  addition  to  the  ordinary  radio- 
active substances,  which  are  all 
closely  related  to  uranium  and  thorium, 
two  elements  of  the  lightest  atomic 
weights  known,  only  two  of  the  light 
metals  of  relatively  small  atomic 
weights,  potassium  and  rubidium,  seem 
to  be  radioactive  to  a  certain  extent. 
The  nature  of  this  latter  radioactivity 
is  by  no  means  understood,  while  a 
great  deal  is  known  as  to  the  character 
of  the  ordinary  radioactivity.  In  case 
of  the  radium  and  the  other  radioactive 
elements  there  is  certainly  a  decay  of 
atoms.  As  regards  potassium  and 
rubidium,  we  have  no  definite  evidence 
of  any  decay.  In  discussing  these  prob- 
lems in  the  Physikalische  Zeitschrift 
some  time  ago,  Otto  Hahn  and  the  late 
Martin  Rothenbach  point  out  that, 
while  several  investigators  are  .con- 
vinced that  these  alkali  metals  emit 
beta  rays,  alpha  rays  have  not  been 
discovered;  it  is,  on  the  other  hand, 
striking  that  the  potassium  suit  deposits 
of  Strassfurt  are  rich  in  helium. 

The  radioactivity  '  of  the  alkali 
metals  might  be  due  to  some  impurity; 
but  no  impurity  has  been  traced,  and 
the  radioactivity  observed  is  always 
proportional  to  tBe  potassium  percent- 
age; e.  g.,  the  intensity  of  the  radiation 
from  potassium,  which  was  first  ob- 
served by  N.  Campbell  at  Cambridge 
in  1906,  is  very  small;  yet  it  was  con- 
sidered to  be  at  least  ten  times  stronger 
than  that  from  rubidium.  Hahn  and 
Rothenbach  made  their  experiments  es- 
pecially on  the  sulfates  of  potassium, 
rubidium  and  caesium,  with  the  aid  of 
electroscopes  of  unusually  large  dimen- 
sions. The  following  are  the  conclu- 
sions at  which  they  arrived:  There  is 
no  indication  of  the  presence  in  rubid- 
ium of  some  isotope;  the  beta  rays 
from  rubidium  to  uranium  as  1:  15, 
and  rubidium  to  thorium  as  1:10;  the 
life  period  of  potassium  would  prob- 
ably be  from  three  to  seven  times  longer 
than  that  of  rubidium.  Speculations 
have  been  made  by  others  as  to  a  pos- 
sible production  of  strontium  from  ru- 
bidium, calcium  from  potassium  and 
barium  from  caesium;  but  such  specu- 
lations appear  to  be  quite  arbitrary 
for  the  present. 


Much  disappointment  has  been  experienced 
in  the  use  of  caustic  soda  (concentrated  lye) 
for  cleaning  out  obstructed  sewer  pipes.  It 
is  recommended  to  use  a  hot  solution  in- 
stead of  the  usual  cold  one;  this  will  dis- 
solve much  which  the  cold  solution  will  not 
affect.  It  may  be  kept  hot  in  a  stopped 
pipe  in  many  cases  by  pouring  boiling  water 
over  the  outside  of  the  pipe.  This  especially 
may  be  taken  as  applying  to  the  cleaning 
out  of  a  trap. 


To  attach  mica  to  cast  iron,  as  in  stove 
doors,  a  cement  made  of  slaked  lime  mixed 
with  a  saturated  solution  of  borax  in  water 
is  recommended.  It  should  be  given  plenty 
of  time  to  dry  before  being  exposed  to  heat. 
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MORE  ABOUT  THE  HANDLEY 
PAGE  WING  DISCOVERY 

THOSE  who  realize  the  importance 
of  the  discovery  in  wing  forms 
made  recently  by  the  Technical  De- 
partment of  Handley  Page,  Ltd.,  will 
be  interested  to  hear  that  the  Airco 
D.  H.-9,  fitted  with  an  experimental  set 
of  the  new  wings,  has  been  flown  with 
apparent  success.  No  official  account 
of  the  experiment  has  been  issued,  nor 
has  any  information  been  received  from 
anybody  connected  with  the  firm,  but 
as  Cricklewood  Aerodrome  (England) 
is  an  air  port,  and  is  open  to  the  road, 
intelligent  observers  are  occasionally 
able  to  obtain  a  glimpse  of  what  is 
occurring  there.  According  to  the  ac- 
count of  an  eye-witness  writing  in  the 
Aeroplane,  the  D.  H.-9,  which,  as  is 
generally  known,  normally  leaves  the 
ground  at  a  high  speed  after  a  rea- 
sonably long  run,  lifted  at  about  30 
miles  an  hour  with  the  new  wings,  and 
only  travelled  a  few  yards  before  lift- 
ing. Also,  it  seemed  to  continue  climb- 
ing at  about  the  same  speed.  So  far 
as  could  be  seen,  it  handled  quite  nor- 
mally when  in  the  air.  Presumably, 
the  experimental  flights  were  made  with 
the  machine  dead  light,  but,  even  so, 
the  low  lifting  and  climbing  speed  was 
abnormal.  Thus  one  is  led  to  believe 
that  the  initial  tests  were  successful. 


A  NEW  PARACHUTE 

RECENTLY  tests  were  carried  out 
at  Villacoublay,  France,  with  a 
new  parachute,  designed  to  allow  light, 
delicate  and  valuable  articles  to  be 
dropped  from  aircraft  without  damage. 
It  has  been  designed  by  MM.  Bour- 
gecis  and  Debreuil,  and  the  experiments 
carried  out  under  Lieut.  Robin  (of  the 
S.  T.  Ae.)  from  a  Breguet  biplane 
were  perfectly  successful. 

The  parachute  in  being  dropped  from 
the  aeroplane  falls  at  its  normal  speed 
to  about  IS  meters  from  the  ground. 
At  this  point  an  antenna,  carrying  at 
its  extremity  a  weight  of  500  grammes, 
comes  in  contact  with  the  ground, 
thereby  relieving  the  parachute  of  most 
of  the  weight  and  allowing  the  actual 
load  to  land  with  the  minimum  of 
bump. 


TEST  IN  VACUUM  TANK. 

AN  interesting  test  was  carried  out 
by  Lieut.  Casale  at  St.  Cyr,  near 
Paris,  France,  recently  by  way  of  pre- 
paring for  an  attack  on  the  altitude 
record.  Entering  an  insulated  cylin- 
drical chamber,  the  air  was  gradually 
exhausted  until  the  atmospheric  con- 
ditions, as  indicated  by  the  barograph, 
were  similar  to  those  at  a  height  of 
12,000  meters  (39,300  feet).  The  "as- 
cent" was  made  in  47 minutes  and 
the  "descent"  in  20  minutes.  Lieut. 
Casale  started  to  inhale  oxygen  at  4,600 
meters.  During  the  experiment  1,000 
liters  of  oxygen  were  consumed. 


This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


With  a  Wadlag  Blear 

outfit,  you,  too,  can 
build  this  perfect  ex- 
hibition and  expert- 
wUI  model.  It  li 
I  with  complete 
Lib- 


erty Engines,  Paragon 
Propeller* — erery  de- 
tail a  perfect  repro- 
duction of  the  original. 
It  is  eaay  to  build  with 
Wadlnt  River  part*. 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 
Ton  eaa  make  K  from  our  complete  unassembled  outfits.    What  thle  builder  eaye  stands  good 
with  all  others  who  build  this  perfect  model 

Fab.  »,  1*1 ». 

Have  had  fine  success  with  my  Nleupert  Biplane.  It  baa  flown 
lBI  feat.  E.  Weterheuse,  Ml  W.  Mo.  St..  El  Paao,  Texas. 

SET  OF  U  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.80 
This  sat  Includes  the  Nleuport  monoplane,  Blerlot,  Curtlss  Hydroplane,  Antlonette,  Langley 
Tandem.  German  Taube,  Deperdusln,  Wright  biplane.  White  Racer,  White  Flyer,  and  Champion 
Hacer.  Send  6c  for  our  latest  catalogue  containing  Illustrations  of  models  of  Curtlss  J.N.4-B, 
S.P..A.D.  Scout,  De  Hart  land  4,  Capronl  Biplane,  Handley  Page,  Sopwith  Trlplane  and  others. 

WADING  RIVER  MANUFACTURING  CO. 
672-D  Broadway  Brooklyn,  N.  Y. 


NOW  YOU  CAN  FLY! 

A  REAL*  A  EROPLA  NE  AT  LOW  COST 


THE  DELE  RAY  D-5  SPORT  PLANE 

Wing  Span  17  ft.    Speed  39-85  m.p.h. 

Planned  by  men  with  many  years"  experience 
In  designing  successful  U.  S.  Government  planes. 

Equipped  with  15  H.P.  engine  (practical 
engineering  made  It  possible  for  this  biplane 
to  be  flown  with  only  8  H.P.)  Use  your  own 
motorcycle  engine  If  you  wish. 

Send  M  OO  for  complete  act  ot  25  Urge  detailed 
blueprint*,  actual  duplicates  of  our  ahop  drawings, 
allowing  exactly  how  each  part  la  made  and  fitted. 

DELE  RAY  AIRCRAFT  WORKS 

AEROPLANES  ENGINES  FABTR 

FREEPORT,  LONG  ISLAND,  N.  Y. 


AVIATION  17  1?  FT 
Information  MT  J.B.  Mid  M^i 


a.lnnia  and  alrploaa  Mm.  SIM  m*  algae  »•  "Wigg 
„-,,l„mM  mmm  ,mmn  and  **w  we  prase—  ra»  ■*  *'****■*"''** 
■Mr*  thwe.  w>  iwar.  Owe  »w  600a  "Cw««""*»e«  1.  aar- 
plaaa  Maurr"  ntaoeewt  tree.  H  »o.  u«»"  •«  aeeae. 

AnWfflCAN  SCHOOL  OF  AVIATION 
o.»t.74SC  431  «.  Dearborn  St.  CHICAGO 


Telegraph  Pictures 

BY  ELECTRICITY 
A  complete  set  of  two  machines 
of  this  marrelons  equipment  lor 
only  $19.50.  Instructive,  mysti- 
fying and  useful.  This  picture 
of  President  Wilson  was  tele- 
graphed  by  these  machines.  Pic 
rare  telegraphing  is  the  coming 
eoteoce  Write  today. 
1. 1.  UBMIjj  CO    Daw.  L  Ot<e«.  »*> 

Club 


You  eens  se  tot 
Inrrnouoos,  de- 
signs,   blueprints    than  70a 
Make  UmakeM  Mooes-  rename 
UmsseM  Ccanm  unity  Shops  or 
era  roar  own  UmakeM  Club  with  the  15  outfit.  Tea 


UmakeM 


eon  make  Blerlot.  OerUee,  Sped  sad  other  Flying  Plsoes 
alee  real  Work  Beaches.  Sewing  Bunds.  Stationery  Backs, 
■aikets.  Book  Troughs,  Arks,  (areas.  Wegoos.  War  Tanas, 


Action  Tars,  Dees.  Birds  Squirrels.  Elephants.  Babbits. 
Ooete.  Toads.  Giraffes,  Ostriches.  Number!.  Letters.  II 
rotated  Animals.  Doll  Furniture  end  Doll  Houses  Prin- 
cipal deatera  tray  all  tnelr  toy,  and  noreltlM  new  for  Chrlel  man.  Oat 
fonr  umakeej  •nop  atarlad  qalrk  and  coin  HmekeM  Mono*. 
W.  ».  PWICt.  Inc..  Doot  17  Umahelal  atd«..lX7  Sth  «ve..  SI.Y. 

CLEART0NE  PHONOGRAPHS 
M.00  te  t2n0.ee  Retell 
Our  Bud  dry  Dept.  offers  Needlae  tge  V 
tboossnd.  In  lota  of  500.000.   Motors  si  r 
to  tU.TS  eech.   Tone  Arms  and  Reproducer 
Sl.Se  to  W.T5  per  set   Main  Sprtnaa  Mo  I 
Sic  each    Records.  Needlea.  Sapphire  Peal 
end  Perls  at  reasonable  prices. 
Write  for  our  M-pass  catsJotrue.  the  onl- 
one  of  Its  kind  In  America.  Illustrating  8 
different  etylee  of  Talking  Machines  enf 
ore  Me  different  PbonosTsphle  Parts. 

LUCKY  II  PHONOGRAPH  COMPANY 
Export  Dent  4»M.  K.  11th  St.  N.  Y..U.8.A 


Compressed  Air 
Motors 


THE  new  and  improved 
method  of  propelling  your 
model  aeroplane.  Manufactured 
of  the  finest  materials.  Work- 
manship guaranteed.  Special 
propellers  for  the  above  motors. 
Send  stamp  for  descriptive  circu- 
lar of  these  wonderful  motors. 
We  manufacture  everything  for 
the  model  aeroplane  builder. 
Give  us  a  trial  and  be  convinced. 

HEC  AEROPLANE  CO. 

302  East  49th  St.      New  York  City 


Mathematics  Made  Easy 


The  Areaeeope — the  Combination  Triangle 
with  a  Brain — will  multiply, .divide,  figure 


percentage  and  proportion,  aolre  ell  problems 
u  trigonometry  and  geometry,  draw  eymmetrl 


eel  figures,  plot  area,  etc    Superior  to  any  slide 
lule.  Simple  to  operate.  Also  Includes  A  TB.ANS- 
r  A  RENT     TRIANGLE.  PROTRACTOR 
hi  REE  RULES.    Used  at  Columbia  Unl< 
West  Point.  U.  8.  Aeronautic  Schools,  etc 
U.M  postpaid.    Order  today  before  yon  forget. 
Dept.  U.  L.  J.  LEISHMAN  CO.,  Ogden.  Utah 


38- V  * 

slide  \  »} 
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t  and  Vi 
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UmakeM 


Airplanes  ourt-J»j*; 


be  made  complete  reedy  to 
fly  from  UmakeM  Ho.  IT 
(price  IS. 001.  which  Inemdee 
blueprints,  wood,  metals,  rubber  end  apace al  toon 
aary.    Send  for  thle  set  quick  end  Make  Money  Ma 

TTmekeM  Flying  Airplanes  for  sale.    Bnormoua  del  

Profits  bar.  Completed  Plane  tells  at  110  and  eaa  be 
made  In  6  hours  from  UmakeM  No  IT  Set.  ask  ahnol 
our  40  other  UmakeM  seta  for  making  Alrplaaee,  Toys. 
NcrelUee,  Work  Benches  end  practical  Screw  Catting  and 
Mining  Lathee. 

w.n.  PRICE,  Inc..  Dept.  lr,  UmakeM  Bids..  127  Sth  Aire.,  N.Y 


Making 
demaadT 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by  VJ \J W V  LVL 


468 


Everyday  Engineering  Magazine  for  August 


It  is  One  Thing  to 
Desire — and  Another 
to  Determine 

Almost  everybody  .WANTS  a  good 
job — but  not  so  many1  hare  the  WILL 
TO  DO  what  is  necessary  to  get  it. 

Ask  Yourself  These  Questions: — 

An  you  ambitious?  Do  you  like  machinery?  Dp 
yon  wast  an  opportunity  to  qualify  for  a  bettor  Job 
—with  pro«pectj  of  earning  MORE  MONEY?  Would 
a  position  with  snorter  noun  lntereat  you?  IF  TOUR 
ANSWER  IB  YES— 

We  would  advise  you  to  see  us  «t  once. — 
Don't  be  a  misfit  "" 

THINK  BIG — Ton  can  set  what  you  want  If  you 
go  after  It  the  right  way. 

KNOWLEDGE—  Is  the  BIG  answer  to  sour  chanoe 
to  earn  BIG  MONET. 

SUCCESS — Is  the  result  of  knowing  how. 

THINK  THIS  OVER— This  la  your  opportunity. 

WE  TEACH  TOU  THE  HOW— Of  the  biggest  In- 
dustry the  World  has  ever  known. 

AUTOMOBILISM — has  no  limit  si  to  how  BIG  *  an 
amount  of  money  you  can  earn. 

TAKE  THIS  OPPORTUNITY— to  start  yourself  on 
a  career  of  usefulness — make  up  your  mind  to 
BECOME  AN  AUTO  EXPERT — and  make  yourself 
what  you  would  like  to  be — A  BIG  SUCCESS— 
If  you  know  how  you  cannot  fall. 

If  your  present  occupation  offers  you  no  chance  of 
promotion  our  advice  to  you  Is — come  at  once  and 
LEARN  THE  AUTOMOBII.E  BUSINESS. 
Yours  for  a  big  success 

BUFFALO  AUTO  SCHOOL 
Buffalo.  New  York 
P  S  — If  you  cannot  csll  send  us  your  name  for 
full  particulars.  ( 


SAVE  MONEY! 

A  High  Grade  , 

INNER  TUBE  FREE 

6000  MILES  Guarantee 

Economy  Reconstructed  Tires  sue* 
by  aw  new  nodal  prooees  are 
guaranteed  to  aire  good  serrtee  be- 
cause the  best  materials  are  used  m 
their  construction.  Our  ares  ere 
guaresteed  for  MM  miles  sad  we 
aire  a  FIRST  auallty  Inner  tube 
free  with  every  Ore  ordered  frees 
us.  Our  tires  are  rslaforasd  with 
extra  plies  of  fabric  making  them 
strong  so  they  resist  punctures  and 
blowouts. 

RKUNEB  18  FURNISHED  WITH  BACK  CASING 

AT  NO  EXTRA  COST. 
THESE   PRICES   INCLUDE   CASINO,  RELINER 
AND  TUBE. 

S3K       t.M   32x4ft      1 1.75 

11x4         IS.ll   33x4%      12  U 

S2x4  |  (MS  84x49.  11.90 
Stale  with  your  order  whether  a  atralsbt  side  or 
oUnener.  slain  er  nen-skld  tread.  Bend  a  deposit 
of  SS  for  seek  easing  ordered.  Balance  0.  •.  D. 
subject  to  examination.  I*  discount  If  full  axawunt 
t>  sent  with  ardar.   Referenoss  furnished  If  desired. 

UNITED  ECSNOMV  TIRE  OS.    ^  _^ 
m  West  48th  Street  New  York  Crty 
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SHIP  BY  TRUCK 

Motor  Cartage. 

One  to  Five-ton  Trucks. 

Hauls  made  to  any  point  in 
United  States  and  Canada. 

Rates  by  hour,  day  or  contract. 

W.  H.  SQUIRES 
1561  Woodward  Avenue 
Detroit,  Mich. 


Airplane  Instruments  on  a  Car 


You  Can  Save  $50.00 

By  reeovertnir  roar  old  into 
top  frame  yoonelf.  We 
make  thea*  recovers  to  (It 

—  end  &Q  ifand  up 
A^n'Ki  *0.40  fere* rear* 

can  dme  a  car  can  put  It  on.  W.  feroieb  in 
BtraedoBs.  Roof  and  quarters  tawed  tog.tbar 
wlta  rear  enrtaln,  faetenere.  welta  and  tacks.  All  complete.  Give 
ua  toe  nana,  rear  end  erode)  number  of  jroer  ear  end  we  will  eend 
roo  onr  eatalcema  with  eeoiplee  ano  quota  roo  asset  price. 

LiSEirrv  tsp  a  tire  co..  oept  a.  oisctsssti.  o. 


THE  accompanying  illustration, 
which  is  reproduced  from  an 
English  motoring  print,  The 
Autocar,  shows  a  car  dash-board  that 
has  a  collection  of  instruments  not 
usually  found  on  an  automobile,  yet 
which  serve  their  owner's  purpose  of 
carrying  on  various  experiments  in  con- 
nection with  engine  and  car  perform- 
ance while  the  car  is  in  use.  In  other 
words,  the  tests  and  determinations  can 
be  made  under  actual  operating  condi- 
tions on  the  road  and  can  be  depended 
on  to  be  of  real  practical  value.  The 
owner  of  the  car  so  fitted,  Captain  W. 
Gordon  Aston,  is  an  ardent  experiment- 
er and  writer  on  technical  subjects,  so 
his  reasons  for  the  use  of  two  instru- 


presence  solely  to  the  fact  that  the  dials 
really  look  rather  nice  and  "set  off"  the 
dash-board  very  handsomely.  They  are 
quite  surprised  when  I  tell  them  that 
I  find  these  two  almost  as  interesting 
as  the  rest  of  the  other  things  put  to- 
gether, for  they  cannot  see  what  pos- 
sible use  they  can  be.  This  attitude  is 
so  general  that  I  am  in  hopes  that  this 
short  article  may  not  be  out  of  place. 

Estimating  Gradients 

Dealing  first  with  the  barometer,  this 
is  employed  simply  as  a  means  of  ac- 
curately measuring  gradients.  Since 
it  performs  this  function  very  capably, 
it  is  to  most  people  extremely  disap- 
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Cowlboard  of  English  aviation  and  automobile  enthusiasts'  car  shows  practical  use  oj 

several  airplane  instruments 


ments  usually  associated  only  with  air- 
craft should  be  of  particular  interest 
to  those  of  our  readers  who  have  an  in- 
quiring turn  of  mind. 

The  dash-board  equipment  is  unusu- 
ally complete  and  some  of  the  instru- 
ments are  of  real  value  in  the  everyday 
operation  of  the  car  as  well  as  for  re- 
search work.  There  is  an  oil  pressure 
gauge,  a  revolution  counter,  a  clock,  an 
electric  switchboard  with  ammeter,  a 
voltmeter,  a  discharge  ammeter,  a  tele- 
thermometer  for  the  top  of  the  radiator, 
a  tele-thermometer  for  the  bottom  of 
ditto,  a  road  speed  indicator,  an  aneroid 
barometer  and,  finally,  an  air  speed 
indicator. 

"Most  of  the  people  whose  eyes  are 
caught  by  any  accessory  showroom  in 
the  garage  seem  to  be  able  to  under- 
stand all  the  instruments  with  the  ex- 
ception of  the  barometer  and  the  air 
speed  indicator:  these,  for  the  most 
part,  they  look  upon  as  owing  their 


pointing,  because  it  notably  fails  to 
record  the  "miles  of  one  in  six"  that  one 
hears  so  freely  talked  of.  The  dial  is 
marked  with  the  usual  "Inches  of  Mer- 
cury," so  that  it  can  be  used  to  con- 
firm one's  opinion  of  the  weather,  and 
outside  of  these  figures  are  calibrations 
reading  down  to  20  ft  As  a  matter  of 
fact,  with  a  little  practice  one  can 
read  down  to  10  ft  quite  easily,  and  a 
closer  approximation  than  this  is  rarely 
required.  Outside  the  main  dial  is  a 
movable  annular  dial,  also  finely  cali- 
brated, and  bearing  a  zero  mark.  On 
one  side  of  this  the  figures  and  spacings 
are  red,  showing  descent;  on  the  other 
black,  showing  ascent. 

The  modus  operandi  is  as  follows: 
At  the  foot  or  top  of  a  hill  (the  car 
need  only  be  slowed  down  for  this  pur- 
pose) the  speedometer  trip  and  the 
barometer  are  both  set  to  zero.  The 
former  reads  in  tenths  of  a  mile,  and  a 
certain  amount  of  judgment  has  to  be 
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used  in  connection  with  it.  For  in- 
stance, .6  may  be  shown  whilst  the  car 
is  on  the  hill,  whilst  .7  would  not  be  put 
up  until  its  foot  or  its  crest  had  been 
passed  by  fifty  yards  or  so.  Hence  it 
is  necessary,  at  the  top  or  the  bottom 
of  the  hill,  as  the  case  may  be,  to  go  on 
running  until  the  higher  figure  is 
shown,  and  then  make  a  suitable  de- 
duction. In  the  meantime,  the  aneroid 
barometer,  having  been  started  at  zero, 
has  shown  the  vertical  height  traversed, 
so  that  the  calculation  is  a  very  ele- 
mentary one.  As  an  instance,  the  hill 
outside  Henley  (White  Hill,  I  think  it 
is  called)  is  .65  mile  long,  and  rises 
220  ft.  The  gradient  is,  roughly,  there- 
fore, 1  in  16,  though  as  a  rule  I  have 
heard  it  described  generally  as  1  in  12, 
frequently  as  1  in  10,  and  once  or  twice 
as  1  in  8.  This  shows  how  deceptive 
the  eye  may  be. 

Importance  .  of  Wind  Resistance 

Xow  for  the  air  speed  indicator.  The 
real  reason  why  it  is  on  the  car  I  am 
not  for  the  moment  going  to  disclose.  I 
will  merely  say  that  it  is  a  scientific 
reason  in  connection  with  which  re- 
search has  not  yet  been  started.  The  air 
speed  indicator  being  in  position,  how- 
ever, I  find  it  so  interesting  for  a  sec- 
ondary reason  that,  even  if  I  were  not 
going  to  put  it  to  other  uses,  I  should 
still  consider  it  well  worth  dash-board 
room;  although  it  is  somewhat  large  in 
dimensions,  it  is  amazingly  light  in 
weight.  It  reads  from  10  m.  p.  h.  to 
70  m.  p.  h.  It  is  almost  superfious  to 
say  that  it  is  dead  accurate.  I  tried  it 
very  early  one  morning  when  there  was 
not  a  breath  of  air  stirring  and  smoke 
from  a  cigarette  went  up  vertically,  and 
found  that  from  ten  to  fifty  (and  just 
over!)  it  read  mile  for  mile  with  the 
speedometer  (previously  checked  and 
adjusted). 

Air  Speeds  and  Car  Speeds 

It  is  almost  a  truism  that  at  low  and 
moderate  speeds,  the  atmospheric  re- 
sistance of  a  car  can  be  dismissed  from 
serious  consideration,  but  these  speeds 
are  air  speeds  and  not  road  speeds,  and 
it  is  desirable  to  have,  therefore,  a  straw 
or  two  to  show  which  way  the  wind 
blows.  How  often  one  is  apt  to  think, 
"How  nicely  the  car  is  going,"  when 
the  fact  of  the  matter  is  that  it  has  got 
a  twenty-mile  wind  smack  on  the  back 
panel,  and,  conversely,  "She  does  not 
seem  to  be  pulling  so  well  to-night; 
never  had.  to  change  gear  so  early  be- 
fore on  this  hill!"  when  all  the  time  the 
little  engine  is  battling  with  a  stiff 
head  wind.  Now,  the  air  speed  indi- 
cator tells  you  the  truth  about  these 
things.  I  have  not  had  it  on  very  long, 
but  I  have  already  seen  it  show  fifty 
when  the  road  speed  indicator  would 
only  bid  twenty-five,  and  I  have  seen 
(Continued  on  page  472) 
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"ACE"  MOTORS 


Are  Powerful,  Light,  Reliable  and  Economical 
Wei,ht  126  Pound.  Forty  B.  H.  P. 

These  motor*  embody  all  the  feature!  of  engineering  that  an  extensive 
series  of  tests  proved  necessary,  and  are  the  product  of  ripe  judgment  of 
practical  airmen.  The  ideal  power  plant  for  the  man  building  his  own  plane. 
Descriptive  Literature  on  Request. 

Horace  Ketone; 


•Sales  Office  7*=*^  Factory 

280  Madison  Ave.  North  Beach 

New  York  Long  Island 


Fits  Bearing  Surfaces  Without  Scraping 

TIMESAVER  Compound  is  the  modern  bearing  abrasive  that 
turns  to  a  lubricant  after  a  few  minutes'  cutting.  Produces 
perfect  surfaces  in  any  size  or  type  of  babbitt,  brass  or  bronze  bear- 
ing. Contains  no  emery,  carborundum  or  glass,  will  not  cut  or 
scratch  iron  or  steel  and  will  not  injure  any  part  of  the  motor  or 
machinery.  Effects  savings  of  from  500%  to  8000%.  §end  $1.50 
for  trial  can.    Money  back  if  not  satisfied. 

M.  T.  K.  SALES  CORPORATION 

296  Andrews  St.  Rochester,  N.  Y. 

Manufacturers,  M.  K.  T.  Products  Co.,  Seattle,  Wash. 


FOR  SALE 

RoUry-Spark-Oap.  with  4  to  «  TOlt.  high  speed, 
compound  wound  D.  C.  motor,  rotary  disc  betas 
made  of  liakellle.  *8 .00.  One  unwound  transformer 
with  lamination*.  SO  One-Inch  spark  ooll,  prac- 
tically new.  $0.00.  Ten  Edwards  buzzers;  some  nigh 
tone,  at  .50  each.  One  large  buazer  at  .35.  12- 
tolt  colored  bulbs  with  sockets  at  .11  each. 

JOSEPH  F.  MATIS 
316  E.  89tb  St.  New  York  City 


DRAFTING 

Inventions  and  Ideas  Developed! 

Mechanical,  Electrical,  Patent  eflcs  sa4 
Engineering  Bra  wings  of  Enarj  Description. 
COMPETENT  DRAFTSMEN  AT  YOUR  SERVICE 

A.  O.  HAOSTROM 
III  NaggM  St  Now  Yark  Orty 
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INDUSTRIAL  NIAGARA 
(Continued  from  page  399) 
cutting  marble  and  granite;  in  the  ma- 
chine shop  we  find  it  accomplishing  a 
hundred  tasks;  in  the  steel  plant  we 
find  it  grinding  rails,  armor-plate  and 
armor-piercing  projectiles;  in  the  glass 
factory  we  find  it  cutting  glass,  and 
even  in  the  dentist's  chair  we  feel  it 
whirring  against  our  teeth  as  it  cuts 
into  them  Of  all  the  wheels  of  indus- 
try, the  grinding  wheel  is  probably  the 
busiest.  It  fulfills  a  thousand  tasks. 
It  is  hard  for  one  to  realize  its  impor- 
tance— its  absolute  necessity. 

Modern  -industry  owes  to  the  grind- 
ing wheel  what  transportation  owes  to 
steam  and  electricity.  Without  Niagara 
we  would  have  no  modern  abrasives. 
The  diamond  would  still  hold  its  own, 
and  emery,  with  its  poor  abrasive  qualT 
ities,  would  still  be  in  use.  The  auto- 
mobile, as  well  as  the  airplane,  to 
which  we  attached  so  much  importance 
in  the  late  war,  would  still  be  in  the 
embryo  state.  The  modern  high-pow- 
ered gas  engine,  with  its  perfect-fitting 
pistons  and  high  compression,  would  be 
an  unattainable  dream.  Ferro-manga- 
nese  is  so  extremely  hard  that  it  cannot 
be  cut  with  steel  tools,  and  were  it  not 
for  the  grinding  wheel  we  would  not 
be  able  to  use  this  valuable  material 
which  is  employed  in  many  industries. 

Aluminum  Production 

Before  the  pulsating  might  of  Ni- 
agara had  been  lashed  to  the  service  of 
mankind,  aluminum  was  a  metallic 
rarity.  Today  aluminum  is  one  of  the 
most  common  metals  and  plays  an  im- 
portant part  in  our  daily  life.  The 
automobile  owes  much  to  aluminum  It 
is  used  in  castings  of  every  description 
where  lightness  is  sought  without  any 
sacrifice  in  mechanical  durability.  This 
makes  it  particularly  adaptable  for  use 
on  the  airplane  and  it  is  destined  to 
play  a  very  important  part  in  the  de- 
velopment of  aircraft.  In  fact,  alumi- 
num is  employed  on  the  present-day 
airplane  wherever  possible. 

Vanadium  steel  bears  the  distinction 
of  being  the  hardest  alloy  steel  known 
to  commerce.  Without  it  our  armament 
would  suffer  considerably.  This  ma- 
terial was  made  possible  by  a  process 
which  employs  aluminum  as  its  oxidiz- 
ing agent.  It  is  fast  replacing  copper 
as  a  conductor  in  high-voltage  trans- 
mission lines  and  it  is  found  to  be  much 
more  economical.  The  wonderful  weld- 
ing mixture  of  thermit  would  be  utterly 
impossible  without  aluminum  as  one  of 
its  constituent  ingredients.  Fifty-five 
thousand  horsepower  is  used  in  the 
electrolytic  production  of  aluminum  at 
Niagara  Falls. 

Artificial  Graphite 

A  few  years  ago  the  world  obtained 
its  supply  of  graphite  by  mining  it.  The 


natural  product  is  very  impure  and  en- 
tirely unsuitable  for  many  processes 
that  involve  the  use  of  graphite.  Today 
artificial  graphite  is  being  produced  in 
electric  furnaces  at  Niagara  Falls. 
Being  created  under  a  chlorific  influence 
of  7,500  degrees  Fahrenheit,  this 
man-made  graphite  has  a  purity  that 
closely  approaches  100  per  cent,  as  all 
the  elements  which  would  contaminate 
it  are  vaporized  in  the  terrific  tempera- 
ture necessary  for  its  production.  Ar- 
tificial graphite  finds  many  uses  and  its 
part  in  the  military  establishment  of 
the  nation  is  an  important  one.  One  of 
its  important  uses  at  the  present  time 
is  in  the  manufacture  of  smokeless  gun- 
powder, where  it  is  absolutely  neces- 
sary. The  granular  product  also  finds 
broad  use  as  paint  pigment  and  dry-cell 
filler.  In  fact,  artificial  graphite 
brought  the  dry  cell  from  an  independ- 
able makeshift  to  a  reliable  commercial 
commodity.  Due  to  its  wonderful 
purity  and  its  unapproachable  unctu- 
ousness,  Niagara-made  graphite,  when 
blended  with  oil,  makes  a  lubricating 
grease  that  is  one  of  the  most  efficient 
anti-friction  compounds  ever  origi- 
nated. Graphite  finds  its  most  impor- 
tant uses  when  it  is  moulded  into  elec- 
trodes for  electro-chemical  and  electro- 
thermic  processes.  One  of  the  foremost 
electro-chemical  authorities  in  the 
United  States  once  said  that  the  de- 
velopment of  electro-chemistry  would 
have  been  as  impossible  without  artifi- 
cial graphite  electrodes,  as  the  perfec- 
tion of  electric  lighting  would  have 
been  without  the  dynamo.  This  is  a 
very  true  statement  and  it  is  extremely 
difficult  for  one  to  realize  what  it  means 
to  the  country. 

Nearly  all  of  our  metals  are  refined 
electro-chemically  and  numerous  other 
elements  that  are  absolutely  necessary 
are  products  of  electrolysis.  Before 
the  advent  of  artificial  graphite,  plat- 
inum was  largely  used  for  electrodes, 
but  it  is  now  possible  to  dispense  with 
it,  owing  to  the  great  adaptability  of 
graphite.  Graphite  is  employed  in  most 
every  electrolytic  cell  in  America  and 
previous  to  the  war,  it  was  used  in  every 
electro-chemical  process  in  continental 
Europe. 

Chemicals  Produced  Economically 

Benzol  is  another  important  product 
of  Niagara.  One  of  the  derivatives  of 
benzol  is  toluene.  When  toluene  is 
treated  with  sulphuric  and  nitric  acids, 
trinitrotoluene  is  produced.  This  sub- 
stance has  a  much  more  restless  mole- 
cule than  nitro-glycerine  and  is  far 
more  violent  as  an  explosive.  Benzol 
is  an  important  substance  in  the  aniline 
dye  industry. 

Chlorine  is  produced  abundantly  at 
Niagara  and  can  be  compressed  and 
stored  under  pressure  in  steel  bottles  in 
the  liquid  state.    Chlorine  has  far  more 
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humane  uses  than  the  suffocating  of 
men  on  the  battlefield.  It  is  impor- 
tant to  the  arts  and  sciences,  and  is  also 
the  most  powerful  bleaching  agent 
known.  Without  chlorine  we  would 
have  no  white  paper  to  write  upon  and 
our  white  clothes  would  come  back 
from  the  laundry  a  tinted  yellow. 
Chlorine  is  used  in  the  production  of 
many  chlorites  and  chlorates  that  are 
indispensable  to  the  country.  Hypo- 
chlorite is  used  in  sterilizing  the  water 
supply  of  every  city.  Carbon  tetra- 
chloride is  one  of  the  most  efficient  fire 
extinguishers  ever  discovered.  Chlorine 
products  are  also  used  in  the  steriliza- 
tion and  bleaching,  of  surgical  cotton. 

Niagara  produces  more  alkaline 
products  than  any  other  community  in 
the  world.  These  alkaline  substances 
are  used  in  the  manufacture  of  mercer- 
ized cotton,  explosives,  medicines,  dyes 
and  in  the  refining  of  oils.  Metallic 
sodium  is  a  Niagara-made  product  of 
great  importance.  Sodium  cyanide  is 
necessary  in  gold  and  silver  refining, 
and  sodium  peroxide  is  used  to  purify 
air  and  increase  the  oxygen  content, 
especially  in  submarines.  Phosphorus 
which  is  produced  abundantly  at 
Niagara  is  used  in  the  manufacture  of 
phosphorus  bronze,  and  it  is  also  used 
as  a  deoxidizer  in  other  non-ferro 
alloys. 

A  great  manufacturer  of  automobiles 
contemplated  an  output  of  1000  cars 
per  day  during  the  year  of  1917,  and  it 
was  estimated  that  if  he  had  been  de- 
prived of  carborundum,  aluminum, 
high-speed  tool  steel  and  oxy-acetylene, 
which  are  products  of  Niagara,  that  he 
could  not  have  produced  100  cars  per 
day  with  the  same  force  of  men  he  em- 
ployed in  making  1000  cars  per  day. 
This  is  a  vivid  illustration  of  Niagara's 
importance  to  the  industry  of  the  coun- 
try. 

Among  the  other  important  chemical 
products  manufactured  at  Niagara 
Falls  are  sodium,  caustic  soda,  chlo- 
rates of  potash  and  soda,  chloroform, 
carbon  tetrachloride,  bleaching  powder, 
phosphorus,  hydrochloric  acid,  sodium 
peroxide,  formaldehyde,  titanium,  fer- 
ro-manganese  and  caustic  potash. 


STERILIZING  AIR  BY 
ELECTRICITY 
We  have  already  had  occasion  to  note 
the  removal  of  dust  from  gases  by  the 
use  of  a  highly  charged  system  of  con- 
ductors hanging  vertically  in  tulx-s 
through  which  the  current  of  gas  went. 
Recent  experiments  in  drawing  air 
through  a  copper  tube  in  whose  axis  a 
wire  was  maintained  at  a  negative  po- 
tential of  50,000  volts  referred  to  the 
potential  of  the  tube  showed  that  the 
air  thereby  could  be  rendered  absolutely 
sterile,  so  that  absolutely  no  bacteria 
could  be  found  in  it. 

Google 


Everyday  Engineering  Magazine  for  August 


471 


Useful  Electrical  Appliances  for  the 
Household 


ONE  of  the  greatest  time  and  labor 
savers  ever  introduced  in  the 
household  is  the  electric  current  and  its 
uses  are  manifold.  Numerous  and 
practical  devices  are  marketed  for  per- 
forming almost  any  desired  household 
task  by  the  aid  of  the  electric  current. 
The  accompanying  illustration  shows 
some  recently  developed  appliances 
that  seem  to  have  advantages  warrant- 
ing their  use.  The  insert  heater  for 
range  boilers  permits  of  obtaining  a 
supply  of  hot  water  when  it  is  too 
warm  to  operate  the  coal  -  burning 
range,  to  which  such  a  boiler  is  usually 


capacity.  This  development  is  along 
the  lines  noted  in  these  columns  where 
electric  current  has  been  used  for  gen- 
erating steam  for  various  purposes  by 
heating  boilers,  this  development  being 
especially  notable  in  Switzerland. 

Sometimes  only  small  quantities  of 
hot  water  are  needed  and  they  are  re- 
quired at  once,  so  that  the  instantaneous 
electric  water  heater,  which  can  be  put 
in  any  ordinary  cold  water  pipe  line, 
should  be  valuable.  The  main  portion 
of  the  heater  is  a  cylinder  of  porcelain 
and  the  body  is  provided  with  a  series 
of  tubular  passages  which  are  connected 


Hot  Water  flow] 


Heater 


^Detachable 
Plug 


•  Control  Cock 


Electric 
-Insert" 
WaterHeater 

..Shell  of 
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Hot  WaterHeater 


■Motor 

/Freezer  Opera  ting 
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Cold  Water 
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for  Range  Boiler 
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Useful  electrical  appliances  for  the  household 


heating  elements  is  connected  to  the  cur- 
rent supply  sources  by  a  simple  switch 
which  is  operated  simultaneously  with 
the  faucet.  As  soon  as  the  faucet  is 
opened  to  the  hot  water  position,  con- 
tact is  established  and  the  metal  coils 
quickly  become  heated  and  impart  their 
heat  to  the  water  passing  through  them. 

Another  appliance  that  will  be  voted 
for  enthusiastically  by  the  younger 
members  of  the  family  is  the  combined 
ice  cream  freezer  and  ice-cracking  ma- 
chine illustrated.  The  entire  mechan- 
ism operates  by  a  small  electric  motor 
and  both  the  cream  freezer  and  ice- 
cracking  machine  are  installed  on  a 
solid  base  so  that  the  device  will  re- 
main rigid  in  operation.  Simple  gear- 
ing is  provided  for  turning  the  freezer 
and  ice  cracker  and  a  clutch  arrange- 
ment is  incorporated  so  that  either  ma- 
chine may  be  driven  independently  of 
the  other.  Electric  motors  supplied  can 
be  built  to  operate  on  either  alternating 
or  direct  current,  and  while  the  freezer 
shown  is  one  of  larger  capacity  than 
would  be  needed  in  the  ordinary  fam- 
ily it  can  be  made  in  smaller  sizes  suit- 
able for  family  use.  One  of  the  ad- 
vantages is  that  no  belts  are  used,  the 
motor  being  directly  connected  to  the 
main  power  shaft  through  a  series  of 
reduction  gears  which  are  well  pro- 
tected. 


connected.  As  there  is  a  tendency  in 
many  kitchens  to  use  electric  stoves  to 
the  exclusion  of  those  burning  either 
solid  or  gaseous  fuel  for  cooking  pur- 
poses, the  insert  heater,  which  is  a 
small  and  modified  form  of  resistance 
heater,  would,  of  course,  be  used  as  a 
permanent  installation.  As  will  be  ap- 
parent, it  is  a  simple  matter  for  the 
makers  to  supply  heaters  suitable  for 
any  kind  of  current  or  of  any  desired 


in  series  with  each  other  by  suitable 
caps  placed  at  the  top  and  bottom  of 
the  pipe.  The  cold  water  enters  the 
first  passage  either  from  the  water  pipe 
or  any  suitable  hose  connection,  flowing 
through  the  different  passages  where  it 
is  heated,  and  from  the  last  passage  it 
goes  to  the  faucets.  All  of  the  passages 
are  provided  with  metal  resistance  coils 
made  of  non-corrosive  material.  These 
are  connected  in  series  and  the  group  of 


PREVENTING  INFECTION  OF 
SMALL  WOUNDS 

A SMALL  cut  or  scratch  on  the 
hands,  if  not  properly  cared  for, 
may  become  infected  and  cause  serious 
trouble.  If  the  wound,  after  being 
thoroughly  cleansed,  is  sealed  with 
pyroxyline,  which  may  be  obtained  in 
liquid  form  in  any  drug  store,  a  film 
is  formed  over  it  which  prevents  in- 
fection. Great  care  should  be  taken 
that  no  dirt  or  foreign  substance  is 
left  in  the  wound. 


DO  NOT  USE  STEAM  IN  AIR 
BAGS 

ONE  repair  man  has  asked  if  it 
would  be  all  right  to  use  steam 
instead  of  air  pressure  in  bags  used 
for  sectional  repairs  to  eliminate  the 
necessity  of  curing  on  an  inside  vul- 
canizer. 

It  is  not  advisable  to  use  an  ordi- 
nary air  bag  for  this  purpose  for  the 
reason  that  it  is  not  constructed  for 
use  as  a  steam  container.  As  it  has  no 
outlet,  condensation  would  result  and 
water  would  form  in  the  bag.  Never 
apply  the  section  to  an  inside  patch 
vulcanizer  to  finish  the  cure.  The 
time  specified  gives  40  pounds  steam' 
pressure  with  Goodyear  repair  ma- 
terial without  the  aid  of  the  inside 
patch  vulcanizer. 
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M  ANU  r  ACTU  HEHS'  DISTRIBUTER 
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Big  Profits  forYou 

in  HB  Battery  Charging 


Profits  or  $100  to  $300  a  month  are  easy— 
hundreds  of  letters  from  HL.  users  everywhere 
prove  it.  Cost  10c  to  15c  per  battery— customer 
pays  75c  to  $2.00.  There  Is  a  sturdy,  reliable, 
economical  HB  Charger  to  fit  any  size  battery 
tii.4l.iesa. 


Mark  a  cran  (X)  on  the  outfit  Bulled  to  your  need* 
Then  tear  out  thin  ad  and  mall  TODAY  for  complete 
Information.  8mall  caah  payment— balance  eauy  monthly 
terms.    Oet  buay. 

HOBART  BROTHERS  COMPANY 
Box  EE  87  Troy,  Ohio 


AGENTS  AND  DISTRIBUTORS 
WANTED 

Sparko-Gap  Is  a  nationally,  advertised 
automobile  and  motor  bont  accessory — al- 
most essential  wltb  present-day  power  gas 
— tested  and  proved  by  United  States  ex- 
perts, the  French  Government,  electrical 
engineers  and  users  everywhere. 

Can  be  Installed  hi  two  minutes 
or  adjustments.  Demonstrates  Its 
first  five  minutes  of  driving. 

Universal  market,   big  profits  an..  . 
establish  own  business  without  any  Investment 
Still  a  few  territories  open. 

We  want  the  right  man  and  don't  ask  for  any 
guarantee  or  stock  order.  Hustle  and  enthusiasm 
the  only  requirements.  Writ©  at  once  for  ter- 
ritory still  open. 

SPARKO-GAP  COMPANY 

54   West   39tH   Street,    New    York  City 


.  tool. 
In  the 


ALUMINUM 
CAN  BE  SOLDERED 
with 

SUPREME  BRAND  ALUMINUM  SOLDER 

FLOWS  AT  500'  FAHRENHEIT 
REQUIRES  NO  FLUX 
Used  by  General  Electric  Company,  Worthlng- 
ton  Pump  Company,  Hale  &  Kilburn  Company, 
Bethlehem  Shipbuilding  Corp.,  National  Lead 
Company,  and  hundreds  of  other  manufacturers 
and  repair  shops. 

Instructions  for  lining  with  each  bar. 
Price  $3.00  per  Pound  in  Half  Pound  Bars. 
Send  Fifty  Cents  f->r  2-0unce  Sample  Bar. 

VANDAM  SPECIALTY  COMPANY 

Grand  Central  Palace.  Dept.  EE.  New  York  City 


Barometrical  Determination 
of  Heights 

A  practical  method  of  barometrical  levelling 
and  hypsometry.  By  F.  J.  B.  Cordelro.  Sec- 
ond  edition,  revised  and  enlarged,  6x4  In., 
limp  cloth,  50  cents. 

Buchanan's 
Tables  of  Squares 

Containing  the  square  of  every  foot,  inch,  and 
sixteenth  of  an  Inch  between  one-sixteenth  of 
an  Inch  and  fifty  feet.  These  tables  will  be 
found  to  be  of  great  value  to  all  classes  of 
Engineers,  $1.25. 

French  Measure  and  English 
Equivalents 

By  John  Brook.  Giving  equivalents  In  Inches 
and  decimals  of  an  Inch  and  Inches  and  frac- 
tions of  an  inch  (to  the  nearest  64th  +  or  — ) 
or  from  1  to  1000  millimetres,  and  1  to  100 
metres,  and  table  of  fractional  parts  of  an 
Inch  with  corresponding  decimals.  80  pages. 
4x3  ins.,  limp  cloth,  50  cents,  net. 

Metrical  Tables 

By  Sir  Guilford  G.  Molesworth. 
Fourth  Edition,  Revised  and  Enlarged 

VIII   +   95  pages,   5   x  3   In.,  limp  cloth, 
75  cents,  net. 

SP0N  &  CHAMBERLAIN 


120E  Liberty  St. 


Now  York 


TWO  GOOD  BOOKS 

Designs  for  Small  Dynamos 
and  Motors 

By  Cecil  P.  Poole 

186  pages  containing  designs  for  ma- 
chines ranging  from  1/6  h.p.  to  2  kw. 
Fully   illustrated,  cloth. 

Price  $2  postpaid 

Model  Making 

By  Raymond  Francis  Yates 

400  pages,  301   illustrations,  cloth 
Price  $3  postpaid 

A  postcard  puts  you  on  our  mailing  list. 

SWANSON  BROS. 

Technical  Book  Service 
186  No.  La  Salle  St.,  Chicago,  111. 


THE  SEPTEMBER  NUMBER  OF  EVERYDAY  ENGINEERING 
MAGAZINE  WILL  MAKE  SPECIAL  APPEAL  TO 
AVIATION  ENTHUSIASTS 


AIRPLANE  INSTRUMENTS 
ON  A  CAR 

{Concluded  from  page  469) 

it  at  twenty  or  so  when  I  was  doubling 
the  legal  limit.  It  also  indicates  very 
clearly  that,  if  you  are  wind  jamming 
and  you  want  to  save  petrol,  a  good  way 
is  to  give  the  road  to  a  big  limousine, 
and  then  hang  on  behind  as  close  as 
you  dare.  It  further  shows  why  some- 
times you  come  in  with  the  radiator 
very  hot,  whereas  after  the  same  ran  on 
other  occasions  the  water  is  quite  cool. 

The  air  speed  indicator  is  of  the  us- 
ual aircraft  type  employing  a  pilot  head 
coupled  up  to  the  instrument  with  rub- 
ber tubes.  The  head  has  to  be  fixed  a 
little  out-board  of  the  car  so  as  not  to 
be  subject  to  interference  of  air  flow- 
caused  by  radiator,  mudguards,  and  so 
on,  but  need  not  be  so  far  out  as  to  be 
unsightly,  owing  to  the  comparatively 
low  speeds  that  have  to  be  dealt  with. 
Strictly  speaking,  of  course,  the  speeds 
shown  on  the  air  speed  indicator  should 
be  corrected  for  atmospheric  tempera- 
ture and  pressure;  but  the  changes  in 
these  are  relatively  so  small  that  they 
do  not  mater,  especially  as  the  road 
speed  indicator  only  shows  the  rota- 
tional speed  of  the  wheel,  and  not  the 
translational  velocity  of  the  car." 

OVERHEATING  REDUCES 
STRENGTH  OF  ANIMAL 
GLUE 

THAT  long  continued  heating  re- 
duces the  strength  of  animal  glue 
solutions  is  demonstrated  by  the  fol- 
lowing test  made  at  the  Forest  Products 
Laboratory.  Solutions  of  a  high  grade 
joint  glue  and  a  veneer  grade  glue  were 
heated  for  48  hours  at  104,  140  and 
176  degrees  Fahrenheit,  and  tested 
every  few  hours  during  this  period  for 
strength  and  viscosity. 

In  the  first  7  hours  of  heating  at  176 
degrees  the  veneer  glue  lost  approxi- 
mately one-half  its  joint  strength,  and 
the  high  grade  glue  joints  weakened 
almost  as  much.  The  greatest  loss  in 
the  strength  of  the  glue  joints  occurred 
at  this  temperature.  In  the  solutions 
kept  at  104  degrees  there  was  a  sudden 
drop  in  the  strength  of  the  joints  made 
with  the  high  grade  glue  after  31  hours 
of  heating,  due  possibly  to  a  combina- 
tion of  bacterial  and  chemical  action. 
The  veneer  glue  joints  showed  a  more 
gradual  decrease  at  this  temperature. 
The  most  favorable  of  the  three  tem- 
peratures tried  was  140  degrees,  but 
even  at  this  temperature  an  appreciable 
weakening  in  both  glues  was  noted  at 
the  end  of  7  hours,  and  longer  heating 
raused  greater  loss. 

The  viscosity  of  the  high  grade  glue 
declined  more  rapidly  than  that  of  the 
veneer  glue,  but  at  the  end  of  the  heat- 
ing test  the  viscosity  of  the  high  grade 
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glue  still  averaged  higher  than  that  of 
the  veneer  glue.  Covered  glue  pots 
were  used  in  this  experiment.  When 
open  glue  pots  are  used  the  loss  in 
strength  caused  by  the  heat  is  less  ap- 
parent, since  the  loss  is  compensated 
to  some  extent  by  evaporation  of  the 
water.  On  the  other  hand,  the  concen 
tration  of  the  glue  solution  through 
evaporation  is  an  expensive  means  of 
gaining  strength. 


TO  PREVENT  RUSTY  RIMS 
FROM  DAMAGING 
CASINGS 
TRON  rust  eats  into  canvas  very 
X  quickly  and  for  this  reason  the  rims 
should  be  examined  and  cleaned  a  few- 
times  each  season.  Assuming  that  the 
rim  is  clean,  as  it  should  be  when  the 
tire  is  attached,  it  may  be  kept  so  in- 
definitely if  proper  attention  is  given 
to  keep  the  rims  straight,  and  if  the 
locking  nut  on  the  valve  stem  is  drawn 
tight  so  that  no  water  can  work  in 
through  the  hole  in  the  rim.  If,  on 
inspection,  the  rim  is  found  to  be  rusty, 
even  though  merely  in  small  spots,  the 
rust  should  be  sandpapered  off  and  the 
rim  given  a  coat  of  graphite  or  thin 
shellac.  Ordinarily,  stove  polish,  which 
contains  graphite,  is  also  excellent  for 
preventing  rust  and  making  it  easy  to 
remove  a  tire  in  case  of  an  emergency. 
Any  dent  or  bent  in  a  rim  should  be 
corrected  as  soon  as  discovered,  for  if 
the  bend  is  inward  a  great  strain  is 
brought  on  the  bend  and  side  of  the 
casing.  If  the  bend  happens  to  be  out- 
ward, there  is  a  fine  chance  for  water, 
oil  and  dirt  to  work  in  between  tire 
and  rim. 


RECORDING  INSTRUMENT  FOR 
CARS 

A DETROIT  inventor  has  patentee! 
an  instrument  to  be  installed  in  a 
motor  vehicle  that  provides  a  continu- 
ous record  of  every  period  of  use  of  a] 
car.  In  brief,  it  consists  of  a  strip  of 
ruled  record  paper  moved  by  clock- 
work. A  suitable  marking  device  is 
attached  to  the  speedometer  of  the  com- 
bination. The  mark  left  on  the  record 
sheet  shows  the  speed  at  which  the  car 
was  travelling  at  any  indicated  time, 
as  the  paper  strip  is  divided  into  days 
hours  and  minutes.  This  device  is  be- 
lieved to  be  of  value  to  operators  of 
taxicabs  where  meters  are  not  required 
by  local  ordinances  and  also  to  owners 
of  expensive  automobiles  driven  bj 
chauffeurs,  not  to  mention  the  possibili- 
ties in  the  motor  truck  field. 


Directional  wireless  stations  are  beinc 
erected  in  various  places  alona  the  Pacific 
Coast  from  San  Diego  to  Alaska  and  others 
are  being  established  to  carry  ships  through 
the  Delta  of  the  Mississippi  River  to  the 
port  of  New  Orleans. 


Kind  of  t?m  all 

K  BUILT  IT  for  fallows  who 
want  something  new  and 
better.  We  found  a  way  to 
give  jrou  two  wagons  in  one.  When 
you  want  to  haul,  yoti  need  a  box 
•igon.  The  Auto-Who«i  Conver- 
ttbm  Ro«d»inr  is  ready.  Swing 
sides  outward  and  there's  a  roomy 
wagon  bed  that  will  carry  1.000  lbs. 

Fold  the  sides  toward  the  center 
and  there's  the  new  model  roadster 
—  long,  tow  and  built  for  a  race. 
The  only  one  of  it*  kind  made. 

c>Au\o-Vi'\\e^JQ)«kds\er 

has  the  same  chaaaia  as  the 
Auto- Wheel  Ceester  —  the  oid 

stand- by  On  both  these  Auta- 
Wheel  models  you'll  And  the  same 
smooth-running  roller- bean  rigs  and 
the  same  substantial  steel  tires  and 
axles  that  have  made  Awto-Wt.ee.  • 
the  standard  for  boys. 

Get  "Auto-Whcml  SpakesJB**" 

A  monthly  magaxinc  that  tells  all 
about  Auto-Wheel  wagons  Gives 
details  of  the  Auto-Wheel  Prize 
(Contests  (they  are  worth  entering  ) 
Send  names  of  three  coaster  dealers 
telling  which  handle  the  wagon  with 
the  name  "  Auto- Wheel"  on  sides. 
We'll  put  your  name  on  mailing  list. 

The  Buffalo  Sled  Co., 

159  Schenck  Street. 
N.  TONAWANDA.  N.  Y. 


w^-L^S**V,f"      P         *no  gl*"-"  pTWBII  Sll 

■S***i/~  M  I  student,  tins  placed  hu 

•rAllv'  andbojrainbetterpositloQB.  Be 
I  M W   plovment  after  taking  the  Eiunresa 


This 
Home  Study 
Coarse,  based  on 
the  years  of  practical 
experience  of  Torke  Burgraa, 
a  personal  attention  to  each 
'  hundreds  of  men 
Beginners  get  em  - 

 _JSB  coarse  a  short 

orer85*i"of  stodents  nnwengaged  .  n  electrical  work. 

For  BEGINNERS  and  EXPERIENCED  MEN 

What  You  Should  Learn  and 
The  Way  You  Should  Learn  It 

Why  the  Burgees  method  1"  beat  for  you— Read  what  I*.  E. 
Waikln*.  K  KM  E-  of  Broctton,  Mesa,,  one  of  the  fore- 
m<xt  Klectrical  Engineers  In  tba  Cl .  H.  and  ■  pioneer  in 
He  tr.c  rsilw  .»  w.»ra.  writes  of  th-  Baness  m  h  -oh  It  It 
IbSbM  good  that  there  has  been  esUl<h« lied  *  100001  of 
Electricity  on  so  practical  line*  Free  Ffnra  nt  rrillsoi 
t  he  g-neral  run  of  correspondence  schools." 

■  iiar  mo  rMMCf  -•<>  BSaoesnt  Srs  SM  St  f"'r  lilt  esse  till  I  TOUR 
FA*  »««TS  tSSF\ £  YOU  *•€  NOT  SATISritO   C*SY  TO  LCAS- 

laiy  to  e*Y  roa. 
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SEND 
for  this 
Remarkable  Book  N-8 

IT  COSTS  YOU  NOTHING 
BURGESS  ELECTRICAL  SCHOOL 

YORKE  BURGESS.  Supt. 
151  E.  47nd  St.,  Chicago,  Illinois 


UmakeM 


"lycos 

It  will  be  obviously  safe  for 
you  to  follow  the  lead  of 
prominent  engineers  in  the 
use  of  Tycos  Temperature  In- 
struments —  Indicating,  Re- 
cording and  Controlling. 
There  are  Tycos: 


Indicating  Thermometer* 
Recording  Thermometer* 
Controlling  Thermsmeters 
Pyrometers 
Pressure  Gauge. 
Time  Control* 
Hydrometers 
Hydrometers 
Barometers 
Vacuum  Gauges 
Thermographs 
Oil   Tasting  Instrument* 
Laboratory  Glassware 
Compasses 

Household  Thermometers 
A  It  I  meters 
Actinometer* 

Detail*  regarding  any  instrument!  in 
the  Tvco$  line  gladly  fur- 
niihed. 


Taylor  Instrument  Companies 


ROC  HE  S.TF  H.N .\r. 


s  arid  layfcr  Thermometer  tor  every  purpose 


Outfit  *>J  V«i<"»-i8 

food  tools,  de- 
signs, S  ply  wood,  hard  wars, 
mechanical  parts  and  every- 
thing to  make  a  $30  Tor  Cir- 
cus set  Including  Animal  Wagon  and  Clroug  Wagon  sach 
drawn  by  two  large  Jointed  animals  with  Clown  Riders. 
10  Wild  and  Domestic  Animals.  kicking  and  Jumping 
Donkeys  with  riders  and  other  Circus  Things.  This  sot 
Is  a  red  hot  Money  Maker  and  several  people  can  wurk 
with  UmakeM  No  S  ax  the  same  time.  Pine  for  families, 
toy  clubs  and  schools  Band  $10  for  this  set  Dealer* 
buy  Christmas  toys  sow. 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
trreat  Cyclopedia  of  Drawing  without  a  penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  Bet"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  S75  weekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.   1650  Paget,  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  bH  x  8H 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Klectrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teachea  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 
a-fa.  UI..L  Only  $2  a  month  if  you  keep  the 
0UC  3  VV66K  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Free  Membership  in  This  Society.  — A  Consulting 
Membership  given  free  with  each  Bet— worth  $12.00. 

:ar  technical  society 

3cpt.  i  -3 .-,(."  Chicago 


AMERICAN 
TECHNICAL 
SOCIETY 
Dept  o  38 
Chicago,  u  S.A 
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J  hold  books  subject  Io  your 
t  to  pass  until  fully  paid. 
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BURGESS 


ELECTRICAL 
HAND-BOOK 


(called  THE  BURGESS  BLUE  BOOK,  originally  in  blue-print  form) 

SHORT  CUTS  AND  TIME  SAVERS 


stand  and  remember.  Easy  to  apply  In  practical 
work.  Many  valuable  stunts  not  to  be  found 
in  any  other  book.  Of  value  to  any  electrical 
man,  whether  Technical  Graduate.  Electrical 
Engineer.  Student  or  Practical  Man. 

Electricians  all  over  the  world  are  sending  for 
this  book.  The  most  complete  and  valuable 
book  of  Its  kind  published.  Nothing  else  like 
It.  If  you  have  never  seen  this  book  It  is 
Impossible  for  you   to  realize  what  you  have 


Prepared  In  pocket  size  especially  for  practical 
men  and  those  taking  up  the  study  of  electricity. 
Contains  drawings  and  diagrams  of  electrical 
machinery— over  200  formulas  for  calculation  and 
problems  worked  out  showing  how  formulas  are 
used.  From  the  personal  note  book  of  Yorke 
Burgess  while  on  all  different  kinds  of  electrical 
work  covering  a  period  of  nearly  a  quarter  of  a 
century. 

Electrical  laws,  formulas,  methods  of  calcula- 
tion, etc.    Simplified  and  made  easy  to  under- 

Price  $1.00 

Send  dollar  bill,  money  order  or  check.  You  take  no  chance — money  back  ANY  TIME 
if  not  satisfactory. 

THE  BURGESS  COMPANY 

Consulting  Electrical  Engineers 
YORKE  BURGESS,  Prc.idtnt 

Engineering  Division  (Department  109)  750  E.  42nd  Street 
CHICAGO,  ILLINOIS,  U.  S.  A. 


Your  Talents 

What  Are  You  Best  Fitted  For? 

Personal.  Mental  and  Vocational  analysts, 
by  Dr.  S.  S.  George,  M.A.,  Ph.D.,  former 
U.  S.  Army  expert  Will  help  you  know 
your  mind  and  what  you  are  best  fitted  for. 

Complete  OOUTM  of  test,  and  analysis,  with 
1.500  vocations  classified,  will  be  mailed  to  you 
on  approval.  Send  (3.00  for  the  course)  poit- 
pald.  If  It  la  not  satisfactory  return  H  In  five 
days  and  we  will  refund  your  money.  Address 

The  Vocational  Guidance  Institute 


$U0  A  Month  To  Start  As 
Railway  Traffic 
Inspector 


O' 


Mi  TUBA*  MUNTBS'  •pare  nau  ■ma,  win 
equip  jou  for  responsible  position  wit*  a  wmt 
■alary  from  the  start  Railway  Traffic  la 
specters  advance  rapidly— they  work  rtaht  wlta 
railway  officials  who  are  constantly  aeaktnf  capa- 
ble men.  A  pleasant  poaltl—  — "  >  ■  "  * 
minded— you  travel  and  see 
B.B.T.I.  Instruction  ts  very 
assimilated    We  arranfe  for  position. 

Those  who  started  studying  a  fsa 
months   sio  nil   imiHIsaae  Soda/ 
and  they're  on  the  road  fee  still 
inner    advancement.  a* 


for   Booklet  D  a 
you  turn  this  pace 
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Are  You  Going  to  Give  Up  a  College  Education 

BECAUSE  YOU  CANT  AFFORD  IT? 

Will  you  allow  yourself  to  go  through  life  handicapped  by  the  lack  of  technical 
education,  knowing  that  you  can  never  attain  the  success  that  would  have  been  yours 
if  you  had  gone  to  college? 

NO! 

If  you  have  the  stuff  in  you  of  which  success  is  made  you  need  not  think  of  the  cost 
of  going  to  college,  for  Everyday  Engineering  Magazine  will  pay  your  expenses  at 
any  University,  College,  Trade  School  or  Correspondence  School  in  the  United  States. 

Everyday  Engineering  Will  Finance  Your  Education 

in  return  for  all  or  a  portion  of  your  spare  time.  It  may  seem  too  good  to  be  true,  but  it 
is  no  less  a  fact — Four  years  at  college  with  all  the  opportunities  of  learning,  with  the 
social  life,  which,  in  itself,  is  of  tremendous  importance  in  the  life  of  every  man. 

To  make  arrangements  for  starting  this  coming  fall,  write  immediately  to  the  "Circu- 
lation Department",  Everyday  Engineering  Magazine,  stating  the  name  of  the 
University  to  which  you  want  to  go,  the  course  you  are  desirous  of  taking  and  the 
approximate  cost  for  the  scholastic  year. 

Here  is  your  chance.   It  is  up  to  you  to  take  this  opportunity  now. 

EVERYDAY  ENGINEERING  MAGAZINE 
2  West  45th  Street  New  York  City,  N.  Y. 


BE  SURE  AND  ORDER  YOUR  SEPTEMBER  COPY 
OF  EVERYDAY  ENGINEERING  MAGAZINE  EARLY 

IN  ADDITION  TO  ALL  THE  USUAL  FEATURES  AND  DEPARTMENTS  THERE  WILL  BE  SEVERAL  SPECIAL 
ARTICLES  DETAILING  RECENT  DEVELOPMENTS  IN  EXPERIMENTAL  AND  COMMERCIAL  AVIATION,  IN 
EUROPE  AS  WELL  AS  AMERICA.     WHY  NOT  SUBSCRIBE  AND  BE  SURE  OF  RECEIVING  EVERY  COPY 
AS  ISSUED?     SEE  OUR  SPECIAL  OFFER  ON  PAGE  388.     VALUABLE  BOOKS  GIVEN  AWAY. 
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WHAT  A  MODEL  AERO  CLUB 
DOES 
BY  BERTRAM  POND 
Corresponding  Secretary 

THE  war  is  over,  at  least  for  a 
while,  and  the  war-time  crimp  put 
into  the  model  aeroplane  world  is  fast 
straightening  out.  As  evidence  to  this 
fact,  let  me  tell  you  of  a  few  things 
which  the  Illinois  Model  Aero  Club 
has  accomplished  in  the  short  space  of 
one  year. 

A  banquet  was  given  last  March,  a 
year  ago,  as  a  "send  off"  and  to  the 
success  of  the  contests  to  come.  The 
summer  was  marked  by  a  world's  rec- 
ord passing  from  Mr.  Pease  to  Mr. 
Sweitzer,  who  made  a  flight  R.  O.  G. 
of  4029  feet.  The  usual  annual  series 
of  contests  for  the  handsome  Laird 
Weaver  Trophy  was  won  by  Mr.  Wm. 
Sweitzer.  Mr.  R.  Jaros  won  the  am- 
ateur duration  prize.  The  prize  for 
amateur  distance  was  won  by  Mr.  J. 
Kroviak.  The  famed  Villard  Trophy, 
muchly  polished  and  lacquered,  is  now 
a  permanent  part  of  the  I.  M.  A.  C. 
collection  of  trophies.  The  Aerial  Age 
Medals  were  all  won  by  I.  M.  A.  C. 
members,  and  medals  formed  an  im- 
portant part  of  the  time  keeping  equip- 
ment of  the  lucky  ones. 

The  winter  has  been  marked  by 
some  very  important  events  for  the 
Club.  A  scale  model  contest,  Aero 
Show  exhibit,  exhibitions  at  Marshall 
Field  &  Co.  on  various  occasions,  a 
series  of  contests  for  10"  models,  a 
series  of  lectures  on  "Model  Design- 
ing," and  a  show  of  a  few  of  our  models 
before  a  Pathe  camera  man  were  the 
winter's  most  notable  activities. 

The  annual  scale  model  contest  was 
held  Dec.  5th,  1919.  Among  the  mod- 
els entered  were  an  "Ansaldo  1"  and  an 
S.  E.  5  and  an  Albatross  C.  V.  The 
model  making  the  best  duration  flight 
was  given  50%  and  the  other  models 
in  proportion.  The  best  workmanship 
was  given  25%  and  the  others  in  pro- 
portion. The  model  constructed  most 
nearly  like  the  drawing  or  plan  of  the 
original  machine,  which  the  contestant 
was  required  to  furnish,  received  25% 
and  the  others  proportionately.  S.  E  5 
took  first  in  workmanship  and  follow- 
ing the  original  design,  the  Albatross 
flew  longest,  but  the  "Ansaldo  1" — 
judged  a  close  second  in  all  three  char- 
acteristics— won  a  handsomely  en- 
graved shield  given  by  Mr.  Brock  by 
having  the  highest  average  for  the  three 
points  considered.  Had  these  models 
been  constructed  in  time,  I  am  sure  the 
Aerial  Age  Cup,  for  scale  models  would 
have  had  a  fine  chance  of  seeing 
Chicago. 

A  big  boost  was  given  the  model 
game  by  the  Chicago  Aero  Show,  where 
the  models  created  more  of  a  sensation 
than  the  big  machines.  Members  of 
the  I.  M.  A.  C.  kept  slow  flying  indoor 


tractor  models  circling  in  the  air  above 
the  crowds  most  of  the  time  during  the 
show.  The  outdoor  models  and  the 
scale  models  were  hung  around  above 
the  Club's  booth  and  a  large  case  of 
accessories  of  all  sorts  stood  across  the 
booth.  New  members  were  secured, 
and  many  orders  for  models  were  taken. 

A  series  of  indoor  contests  for  10" 
R.  O.  C.  duration  machines,  with  two 
prizes  for  each  contest  was  held  from 
January  to  April.  Along  with  these 
contests  a  series  of  lectures  was  given 
on  model  designing  by  as  many  old 
flyers  as  could  be  found.  The  last 
talk,  which  was  a  very  good  one,  on  the 
"General  Design  of  Flying  Models" 
will  be  printed  in  a  later  issue. 

The  Club  gave  several  exhibitions  of 
flying  models  at  Marshall  Field  &  Co. 
during  the  Holidays  and  was  rewarded 
by  a  fine  feed  and  several  new  mem- 
bers were  attained.  The  more  enthu- 
siastic members  of  the  Club  waded  out 
to  the  flying  held  some  time  ago  to  have 
a  Pathe  man  make  some  pictures  for 
Reel  Twenty-Six  to  be  shown  all  over 
the  country.  The  pictures  were  quite 
good  considering  the  mire. 

With  many  of  the  old  members  gone, 
the  success  of  the  Club  during  a  very 
hard  year  is  nothing  short  of  remark- 
able. The  Club  remains  unchallenged 
as  the  foremost  model  club  in  the  coun- 
try and  the  holder  of  9/10ths  of  all  the 
world's  records  and  another  cup. 


VULCANIZATION    OF  RUBBER 
AT  VARIOUS  TEMPERATURES 

IT  is  found  possible  to  calculate  and 
apply  a  series  of  rising  tempera- 
tures such  that  the  vulcanization  time 
curve  for  any  rubber-sulphur  mixture 
may  be  made  a  straight  line,  the  slope 
of  which  is  dependent  on  the  tempera- 
tures employed  and  the  amount  of  cata- 
lyst present  (compare  this  J,  1916, 
643).  To  obtain  the  best  physical  prop- 
erties by  vulcanization  at  constant  tem- 
perature, sulphur  must  be  present  in 
the  mixture  in  such  amount  that  its 
active  mass  is  not  decreased  sufficiently 
to  diminish  the  rate  of  reaction  appre- 
ciably before  the  desired  vulcanization 
coefficient  is  attained.  With  rubber- 
sulphur  mixtures  containing  5  per  cent 
or  less  of  total  sulphur,  the  physical 
properties  of  the  mixture  after  vulcani- 
zation at  a  series  of  rising  tempera- 
tures are  inferior  to  those  given  by  vul- 
canization at  constant  temperature; 
this  is  true  particularly  for  vulcaniza- 
tion coefficients  of  2.8  or  more.  For 
Hevea  rubber  the  optimum  vulcaniza- 
tion coefficient  probably  lies  between 
1.7  and  2.8.  The  coefficients  recom- 
mended by  various  authorities  are 
found  to  be  excessive,  and  unless  the 
history  of  the  vulcanization  phenome- 
non is  fully  known  it  is  unsafe  to  judge 
samples  solely  on  the  basis  of  their 
sulphur  content. — Jour.  Soc.  Chem. 
Ind. 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement 

Drafting  offers  exceptional  opportunities  to  a 
yonng  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  29  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  300  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  yon.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success, 
nil  career.  .......... 


by. 


This  is  your  chance.  Don't  let  it  slip 
Mark  and  mail  this  coupon  now. 


mi  mux  hchc  - 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6089-8  ,  SCRANTON,  PA. 
Explain,  without  obligating  me,  how  I  can  qualify  for  the 
poslUon,  or  in  the  subject,  before  which  I  mark  X. 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draframan 
Eleetrle  Harala*  Itoriraer 
Telegraph  Expert 
Practical  Telephony 
USt  lllKM  II.  FNUINKER 
Mechanical  Draltaman 
Ship  Draltaman 
Machine  Shop  Practice 
Toolmaker 
Gaa  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
XINE  PORKR'S  OR  KNG'R 
□  ARCHITECT 

ArvBltMtare!  Draftaaaea 
PLUMING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CtlEBiraL  ENGINEER 
_  SALESMANSHIP 
2  ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
HTSI.XKSS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Steaecrapaer  eee  Tjplei 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mall  Clerk 
Teilllc  Oveneer  er  SapL 
AGRICULTURE  f~  ~ 
realtrTRablng  I 
AatewbUei 


!  (J  Spaniel 
!  Erreaeb 
C  I  fatten 
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All  that  its  name  implies 

THE  scientific  magazine  of  experimental  and 
practically  applied  science.   Subscribe  NOW. 
$1.50  yearly.    15c  a  copy  at  most  news- 
stands.   Literature  on  request. 
Experimental    Science    Publishing  Company, 


710  14th  St.,  Washington,  D.  C 
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THE  H.  E.  BOUCHER  MFG.  CO. 

ISO  Lafayette  Street 
NEW  YORK  CITY 

GENERAL  MODEL  MAKERS 
Marine  Models  a  Specialty 


BUILD  and  FLY  YOUR  OWN  MODEL  AIRPLANE 


PROPELLERS 

Dia.                      Weight  Propeller  Pitch  Price 

6"                              l'A  oz.  8"  $0.40  each 

7M"  Racing                 2yt  oz.  11"  .45  each 

754"  Heavy  Load         4     ox.  11"  .SO  each 

8"     Racing          2  to  2%  oz.  18"  .55  each 

9"     Racing                 3«4  or.  16"  .60  each 

9Y,"  Heavy  Load  6  to  8     or.  12"  .65  each 

10"     Racing                i'A  oz.  22"  .70  each 
Prices  include  postage. 

We  can  supply  propellers  either  right  or  left  con- 
structed on  scientific  basis  by  specially  constructed 
machinery.  Guaranteed  to  work.  A  trial  will  con- 
vince. Send  five  cents  for  catalogue  of  finished 
airplanes  and  parts. 

MODEL  MAKERS  SUPPLY  COMPANY 

Everyday  Engineering  Magazine 
Box  HDH  2  West  45th  Street 

New  York  City 


WHEELS 

No.  22.  Aluminum  with  imita- 
tion rubber  tires,  weight  one- 
third  ounce,  diameter  lf4". 
Price — $0.50  pair. 

No.  23.  Aluminum  with  real 
rubber  tires,  weight  one  ounce, 
diameter  2".  Price — $0.75  per 
pair.  . 


THE  AMERICAN 
MODEL  SALES  and  MFG.  CO. 


601  Broadway 

PATTERNS 

MODELS 

CASTINGS 


New  York  City 

SHIP  FITTINGS 
RAW  MATERIALS 
BOILERS 


MAIL  ORDERS  ONLY 


PROMPT 
SERVICE 


TELEPHONE 
SPRING  3337 


^         INVENTIONS  DEVELOPED  *• 
MODELS,  EXPERIMENTS 
Absolut*  Secrecy  Guaranteed 

CONSULTATION 


tan*  Barclay  9134  96  Warren  Stmt 

New  York  City 


CELLULOID 

SHEETING,  PRINTING.  MOULDING, 
TURNING.  DIE  CUTTING 
WORK,  I 


EXPERIMENTAL 


ETC 


NAPIER  BROWNING  CO. 

10S  W.  40th  ST.  NEW  YORK  CITY 


m 


New  Books 


Tin,  Sheet-Iron  and  Copper  Plate  Work- 
er. A  Practical  Workshop  Companion  by 
Leroy  J.  Blinn,  Master  Mechanic;  New, 
Enlarged  Edition.  334  pages,  5  x  7& 
inches;  cloth  binding.  207  illustrations. 
Published  by  Henry  Carey  Baird  &  Co., 
Inc.,  2  W.  45th  Street,  New  "York  City. 

This  volume  is  a  new  and  enlarged 
edition  of  one  of  the  most  popular 
books  on  metal-plate  work  ever  pub- 
lished in  this  country.  It  has  helped 
many  to  solve  their  everyday  problems 
in  that  line  and  should  be  within  reach 
of  every  metal  worker  for  ready  refer- 
ence. With  it  you  need  never  be  at  a 
loss  to  describe  a  pattern,  to  solve  a 
point  in  practical  geometry  or  to  know 
the  right  varnish  or  cement  to  use,  or 
the  strength  of  any  material. 

The  present  edition  has  been  en- 
larged by  the  addition  of  many  new 
pattern  problems  which  deal  more  par- 
ticularly with  triangulation  and  mod- 
ern skylight  work.  As  a  result,  that 
department  of  the  book,  valuable  here- 
tofore, is  now  considerably  improved. 
As  geometrical  problems  never  become 
obsolete  and  as  pattern  cutting  is  based 
on  that  science,  the  original  problems 
are  as  correct  and  useful  as  ever  and 
have  therefore  been  retained.  The  fol- 
lowing brief  summary  gives  a  good  idea 
of  the  scope  of  the  work: 

Rules  for  Describing  Patterns.  Prac- 
tical Geometry.  Mensuration  of  Sur- 
faces. Mensuration  of  Solids  and  Ca- 
pacities of  Bodies.  Tables  of  Weights, 
etc.  Tables  of  Circumferences  of  Cir- 
cles to  the  Nearest  Fraction  of  Practi- 
cal Measurement;  also  the  Areas  of 
Circles  in  Inches  and  Decimal  Parts; 
Likewise  in  Feet  and  Decimal  Parts,  as 
may  be  Required.  Practical  Receipts. 
Varnishes — Miscellaneous.  Lacquers. 
Miscellaneous  Cements.  Important 
Metallic  Alloys.  Miscellaneous  Re- 
ceipts. Strength  of  Materials.  Tables 
of  Strength  of  Materials.  Supplemen- 
tary Pattern  Problems.  Index. 

A  noteworthy  feature  is  the  treat- 
ment of  metallic  alloys  and  solders 
which  gives  to  the  worker  just  the  in- 
formation he  very  often  needs;  the  more 
important  seams  or  joints  used  in  plate 
work  and  the  various  ways  of  making 
them  are  illustrated  and  described. 
There  are  hints  for  tempering  and  for 
other  operations  and  manipulations  for 
everyday  use  in  the  workshop,  also 
numerous  useful  tables  which  furnish 
ready  aid  and  save  much  time.  Valu- 
able receipts  of  all  kinds  round  out  a 
most  complete  work.  The  publisher 
states  that  experts  have  carefully  gone 
over  the  receipts  and  tables  to  insure 
their  accuracy.  The  book  covers  a  wide 
field  and  covers  it  exceptionally  well. 
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BOOK  REVIEW 


Experimental  Wireless  Stations,  Their 
Theory,  Design,  Construction  and  Op- 
eration.  By  P.  E.  Edebnan,  E.  E.  390 
pages,  5x7.    167  illustrations.  Published 
by  Norman  W.  Henley  Publishing  Co., 
No.  2  W.  45th  Street,  New  York  City. 
The  new  1920  revised  and  enlarged 
edition  of  this  book  gives  the  theory, 
design,  construction  and  operation,  in- 
cluding Wireless  Telephony,  Vacuum 
Tube  and  Quenched  Spark  Systems. 
This  book  tells  how  to  make  apparatus 
to  not  only  hear  telephoned  and  tele- 
graphed radio  messages,  but  also  to 
make  simple  equipment  that  works  for 
transmission  over  reasonably  long  dis- 
tances.   Then  there  is  a  host  of  new 
information  included.    The  first  and 
only  book  to  give  you  all  the  recent  im- 
portant radio  improvements,  some  of 
which  have  never  been  published. 

This  volume  anticipates  every  need 
of  the  reader  who  wants  the  gist  of  the 
art,  its  principles,  simplified  calcula- 
tions, apparatus  dimensions  and  under- 
standable directions  for  efficient  opera- 
tion, as  it  contains  special  chapters  on : 
Nature  of  Wireless  Transmission, 
Aerials,  Coil  and  Sub-Service  Systems, 
Grounds  and  Lightning  Protection,  The 
Transmitter  and  Resonance,  Wave- 
length, Capacity  and  Oscillation  Cir- 
cuits, Transformers  and  Spark  Coils, 
Construction  Details,  Auxiliary  Appa- 
ratus, Condensers  and  Capacities,  In- 
ductances, Spark  Gaps,  Radiation  In- 
dicators and  Measurements,  Advanced 
Systems.  Vacuum  Valves  and  Circuits, 
Tube  Radiotelephones,  The  Receiving 
Station,  Detectors,  Sensitive  Indicators 
for  Receiving  Sets,  Tuning  and  Inter- 
ference Prevention,  Special  Receiving 
Sets,  Receiving  Condensers,  Construc- 
tion of  Receiving  Inductances,  Making 
the  Wireless  Set  Work,  Miscellaneous 
Applications,  Time  and  Weather  Sig- 
nals, Radio-communication,  Patent 
Rights  of  the  Experimenter. 

One  of  the  features 'evident  on  in- 
spection of  this  book  is  the  clarity  of 
presentation.  The  amateur  is  told  how 
things  are  done  without  recourse  to  ab- 
truse  and  confusing  mathematics  and 
all  types  of  apparatus  are  illustrated 
without  limitation  to  any  special  com- 
pany types  as  in  non-independent  pub- 
lications. It  is  a  complete  understand- 
able treatise  of  modern  radio  practice 
and  is  especially  recommended  to  those 
of  our  readers  who  are  experimenters 
rather  than  engineers. 


MODE  AIRPLANE  ENGINES 

3  Cylinder  Rotary  Compressed  Air 
Engine*. 
%  in.  bore,  H  in.  stroke 
H  in.  bore,  %  in.  stroke 
%  in.  bore,  %  in  stroke 
6  Cylinder  rotary  steam  engines,  steel 
cylinders,  tobin  bronze  pistons,  alu- 
minum crank  case. 

H  in.  bore,  H  in.  stroke 
Sud  stamp  for  descriptive  circular. 

MODEL  MACHINE  SHOP  CO. 
415  East  71st  St.         New  York  City 


OH— Just  What  I  Wanted 
Real  Model  Racing  Yachts 
Sails  Fader  Than  Yon  Can  Walk 

Sport  for  men  tnd  boy  a.  Con- 
struction 8et — complete — 30  In. 
loot,  with  Rlfxlni.  Pitting!  and 
HEAVY  LEAD  KEEL,  ready  to 
sugemble.  5  screws,  20  brads  and 
Yacht  la  built.  Also  same  Model 
finished  ready  to  sail.  Send  25 
cents  and  your  dealer's  name  and 
address  for  book  "Model  Yacht. 
Sailing,"  just  printed,  giving  full 
Instructions  of  the  Sport;  How  to 
sail.  rig.  nautical  terms,  etc..  etc 
A  Mfg.  Corporation 
New  Yartt  City 


Now  York 
Dspt.  EM.  IS  Broadway 


MODEL  ELECTRIC  MOTOR 
YOU 

can  build  this  working  model.  All  parts 
furnished  complete  with  Blue  Prints.  No 
Extras  required.   $2.00.  Blue  Prints  only  25c. 

A.    F.   CASS  EL 
52  W.  130th  Street.  New  York  City 


Small  Steam  Engines  A 
Boilers,  Gss  A  Gasoline  En- 
sues   M    H.P.    sad  Up. 
Tanks,  Pomps,  Model  Mak- 
ers' Supplies.    Get  our  big 
|  Catalogue,    seat  Postpaid 
'for  15c  (coin  preferred)  or 
.  Stamps.       Refunded  first 
1  order.    192  Pages,  orer  200 
illustrations 
MODERN  ENGINE  4  SUPPLY  CO. 
M4  Moaaoaoca  Bids.  Chicago.  UL 


Smell** 

Head  bu 


Lathe  $7  Complete  S*ii;  7  ias.  24  io.  meUl  bed 


Is  bollow. 
Tail  stock  ass 


three  step  cons.  Spin 

 are  No.  1  Morse  taper  shank. 

s  screw  feed  spindle  and  No.  1  Moras  taper 
SSBSBf.  Spur  center  la  fur  Dished  for  wood  turning. 
Bearings  era  of  hum  grade  hearing  metal  and  are 
sdlUstdble  to  wear.  Bast  la  adjustable  to  all  posi- 
tions. Lathe  la  complete  at  the  shore  price.  Longer 
bad  $1.00  par  additional  foot. 

M.  A  J.  SPECIALTY  CO. 
232  8.  Parka  St..  Pen  ties.  Mies. 


Lathe 


Too  make  a 
High -trade  Berew 
Cuulnf    and    Milling  Lathe 
from  UmakeM  eajttat  Ma  1C 
which    Includes   all  Castings 
and  II  detail  blueprints     Complete  eratat  Inf.  Mass 
fallowing   dimensions:    Length  orer   all.   1  ft.  11 
Breadth.  11  Ina. :  A£Or*xlmate_welght.a  106  lha. 
slons 
This 

Makers  who  require  _ 

curate  work.    It  la  eeLf-aartlng  and  Screw  Cutting. 

It  all  plain  Mllllne  work  cart  b«  done,  ae  wall  ee  maalne  It  aa 
a  eToat  many  boHne  ioba  otherwlee  Terr  difficult  Addreee 
w  R  PRICE.  Inc  .  Dept  1  7.  Um.krM  Bldg..  1  27  5th  Ave.,N.Y 


UmakeM 

11  detail  blueprint 
wing  dlmenalona:  I 
dtb,  11  Ins.:  Appro 

>  of  working  surface  of  milling  table,  I  Ins  by  «  Ins 
lsthe  has  been  designed  to  meet  the  wants  of  Medal 
en  who  require  a  tool  capable  of  ren  railed  and  ae 


With 

T  to  do 


rn!35to'100aWee 


BECOtlE  A  PROFESSIONAL 

PHOTOGRAPHER 


Automobile  Starting,  Lighting  and  Ig- 
nition Systems.  By  Victor  W.  Pag*. 
81S  pages,  S  by  7J4  inches;  42S  illustra- 
tions. Published  by  the  Norman  W.  Hen- 
ley Publishing  Co.,  2  W.  45th  St.,  New 
York  City. 

This  is  a  revised  and  enlarged  edi- 
tion of  a  book  on  automobile  starting, 
lighting  and  ignition  system  practice, 
written  with  special  reference  to  the 
requirements  of  the  reader  desiring 
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Big  opportunities  NOW. 
luallfy  for  this  fascinat- 
ing profession.  Three 
months'  course  covers  all 
branches : 

MOTION   PICTURE— COMMERCIAL— PORTRAITURE 
Camer at  and  Material*  furnished  fret 
Practical  instruction;  modern  equipment.    Day  or  evening 
claaaea'  easy  terms.    The  School  of  Recognised  Superl- 
orltr.   Call  or  writs  for  complete  catalog  No.  10. 

N.  Y.  INSTITUTE  OF  PHOTOGRAPHY 
141  W.  SOth  St,  N.  Y.       SOS  State  Sf_  Bklyn. 


A  Necessity  for 


Every  Shop 


"The  Saateea  Ms.  I  Beast  Psnek."  with  s  i 
ful  lssarags  of  M  to  1.  Is  Intended  far  w-rt  be- 
rated  the   raapssstj    of   the   "Saeseea  HaaS 
PaassMe."  sad  will  punch  holea  from  % 
to  %  la.  In  soft  metal  up  to  11  Osuge. 
■Mrs  eats  a  en  ah  ■  and  dies  slse  V  3/1*. 
%.  g/ls.  and  %  In    really  inserted 
and  rswaoeed.   (aaazlmura  punching 

Inff  alsls/}*  **"  *TOU*k  '*ua-e 

Equipped 
with  3-1$. 
inch  Punch 
and  Dim  un- 
ImuOtharwiieSppcifild.  F.O.B.  Faetor, 
Delate*  V  OwtapMe  Mae  Seal  aa  Rsgaasf. 

The  Machine  Appliance  Corporation 
351  Jay  Straw*.  Das*.  Eng.  BROOKLYN,  N.  T. 


THE  EXPERIMENTER'S  SHOP 


SHOP  TOOLS  AND  EQUIPMENT 

Rough  and  machined  castings  for  ff"  lathe 

DESIGNS  FOR  MODEL  BOATS 

Drawings  of  famous  ML- 80  British  Destroyer 
Send  stamp  for  catalog 
HUHN  MFG.  CO.,  US  Elas  St..  ARLINGTON,  N.  J. 


"RICHARDS'  MADE" 

Boys,  you  can  build  and 
race  them.  So  can  "Dad" — 
Complete  construction  sets 
of  SAILING  MODEL 
YACHTS.  Circular  tells 
the  rest. 

WM.  RICHARDS 
747  Tremont  Are.,   New  York  City 


Mechanical  Drafting 

EXPERT  SERVICE— REASONABLE 
INQUIRIES  INVITED 
E.  W.  HEANEY  *  CO. 

2105  Monterey  Avenue         New  York  City 
Telephone  Fordham  6249 


Tour  Prospec the  Customers 

are  listed  in  sag  Catalog  of  99%  guaranteed 
Mailing  Lists.  It  also  contains  vital  sug- 
gestions how  to  advertise  and  aell  profitably 
br  mail.  Counts  and  prices  given  on  9000 
different  national  Lists,  covering  all  classes, 
for  instance.  Farmers,  Noodle  Mfra.,  Hard- 
wire Dlra.,  Zinc  Mines,  etc.  Tils  safas- 
ble  referent!  ieei  free.    Write  for  it. 

Send  Them  Sale*  Letters 

Yon  csn  produce  ssles  or  inquiries  with 
personal  letters.    M any  concerns  ail  over 
V.  S.  are  profitably  using  Sales  Letters 
we  write.   Send  for  free  Instructive 
booklet,  "relate  at/ Sales  Letter t. 


He 
1  Yoi 

k 


Ross-Gould 

l*s*J  ailing 

LlStS     St. Louis 


Digitized  by 


Google 


478 


Everyday  Engineering  Magazine  for  August 


To  the  Man  with  an  Idea 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model,  and 
description,  for  advice  as  to  cost, 
search  through  prior  United 
States  patents,  etc.  Preliminary 
advice  gladly  furnished  without 
charge. 


My  experience,  and  familiarity  with 
Tarioua  arts,  frequently  enable  me  to 
accurately  advice  client!  aa  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your  idea, 
free  on  request.    Write  today. 

RICHARD  B.  OWEN 

PATENT  LAWYER 
144  Owen  Building,  Washington,  D.  C 


Before  disclosing  your  invention  to 
anyone,  send  for  blank  form,  "Evidence 
of  Conception,"  to  be  signed  and  wlt- 
ne*.Hed.  Form  and  Information  con- 
cerning patents  FREE. 

LANCASTER  AND  ALLWINE 
225  Ouray  Building,  Waihlngton,  D.C. 

Origlnatort  of  the  form  "Evident* 
D^.  at  Concept  tun" 


WILLIAM  CLINTON 

Consulting  Engineer  and  Patent  Attorney 

"Inventor's  Adviser"  mailed  free  on 
request.    Gives  full  Information  as  to 
Patents,  Trade  Marks  and  Their  Cost. 
Offices 

364  University  St.  920  F  St.,  N.  W. 

Montreal,     Canada         Washington,  D.  C. 


Competent  Patent  Service 

By  a  Former  Examining  Official  of  the  U.  S. 
Patent  Office 

NORMAN  T.  WHITAKER 

Lawyer  and  Engineer 

580  Wbitaker  Bldg.  Washington,  D.  C. 

Branch  Office.  87  Nassau  St.,  New  York  City 
INQUIRIES  INVITED 


FreeBook  onPATENTS 


Contains  valuable  information  and  advice  to 
inventors  on  securing  Patents.  Send  model 
or  sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
20  years  experience.  Write  today 
T  ALBERT  A  T  ALBERT  4850  T  ALBERT  BLOG.,Waihinglon,D.C 


BOOK  REVIEWS 


Professional  Assistance 
and  Consultation 

We  solicit  the  patronage  of  inventors 
and  will  give  prompt,  confidential 
service  in  the  perfection  of  ideas 
Complete  drawings  and  plans  pre- 
pared. Specialists  in  steam  and  gas 
engine  appliances. 

Correspondence  Invited. 

Let  Us  Know  Your  Problem 

Bell  &  Hoyt 

366  Madison  Ave.    New  York,  N.  Y. 


easily  understood  explanatory  matter 
relating  to  all  types  of  automobile 
electrical  systems.  Elementary  electri- 
cal principles  are  considered  before  an 
attempt  is  made  to  discuss  the  features 
of  the  various  systems.  The  basic  prin- 
ciples are  clearly  stated  and  illustrated 
with  simple  diagrams.  Over  200  wir- 
ing diagrams  are  presented.  All  the 
leading  systems  of  starting,  lighting 
and  ignition  have  been  described  and 
illustrated  with  the  cooperation  of  the 
experts  employed  by  the  manufacturers. 
Complete  data  are  given  for  locating 
troubles  in  all  systems,  and  full  direc- 
tions are  given  for  making  repairs. 
Various  accessories  operated  by  electric 
current,  such  as  electrical  gear  shifts, 
brake  actuation,  signaling  devices,  vul- 
canizers,  etc.,  are  also  described.  An 
idea  of  the  material  presented  .in  the 
book  will  be  obtained  from  the  chapter 
heads  which  are  as  follows:  Elemen- 
tary Electricity;  Battery  and  Coil 
Ignition  Methods;  Magneto  Ignition 
Systems;  Elementary  Electric  Starter 
Principles;  Typical  Starting  and  Light- 
ing Systems;  Starting  System  Faults 
and  Their  Systematic  Location;  Mis- 
cellaneous Electrical  Devices;  Late 
Ford  and  Maxwell  Electrical  Systems; 
the  Hudson-Delco  and  Two-Unit  Delco 
Systems ;  The  Dodge  Brothers'  Ignition- 
Starting-Lighting  System;  The  Stutz- 
Remy  and  Mitchell-Remy  Systems; 
Bijur-Roamer  Electrical  Systems;  De- 
sign of  Electrical  Measuring  Instru- 
ments and  Use  in  Testing;  1917-1918 
Wiring  Diagrams  of  Popular  Cars; 
1919-1920  Wiring  Diagrams  of  Popu- 
lar Cars,  Electrical  System  Details — 
1920  Cars.  This  is  a  standard  work 
on  this  subject  by  a  recognized  author- 
ity and  the  new  edition  shows  that  the 
author  keeps  pace  with  all  new  de- 
velopments in  the  great  industry  and 
branch  of  engineering  he  represents. 
This  book  should  be  in  the  hands  of 
anyone  interested  in  automobile  repair- 
ing, as  the  diagrams  alone  are  invalu- 
able and  worth  the  cost  of  the  book. 


TO  PRESERVE  FISHING  LINES 

To  preserve  fishing  lines  and  the  like  im- 
pregnation with  copper  stearate  is  recom- 
mended. First  soak  the  line  in  a  five  per 
cent  solution  of  Castile  soap  in  rain  water 
or  in  distilled  water.  Rub  off  the  surplus 
and  immerse  in  a  two  per  cent  solution  of 
copper  sulphate.  The  effect  is  to  precipitate 
the  copper  stearate  in  the  pores  of  the  fibre 
and  the  treatment  is  said  to  have  a  high 
degree  of  permanency. 


The  following  is  the  formula  for  a  metal- 
cleaning  liquid,  which  has  had  considerable 
popularity. 

Water   500  parts 

Ammonia    50  parts 

Castile  Soap  in  Powder  100  parts 

Tripoli   2  50  parts 

It  may  be  perfumed  with  5  parts  essence 
of  mirbane. 


Fringe 

Albert 


the  national 
joy  smoke 


Our  exclusive 
patented  process 
cuts  out  bite  and 
parch. 


J You  can  be  quickly  cured,  if  yon 
STAMMER 
Send  10  cents  coin  or  stamps  for  70-psge 
took  ob  Stammering  and  Stuttering.  "In 
Cause  and  Cure."  It  tells  bow  1  cured  or/self 
after  stammering  for  20  years. 
Benjamin  N.  Bofw,  911  Btfne  BUg„  bAuaesiu 


THE 

Wireless 
World 

The  Official  Organ  of  the 
Wireless  Society 
of  London 

Commencing  with  April 
3d,  will  be  published  fort- 
nightly in  order  to  ade- 
quately deal  with  the 
increasing  amount  of 
Wireless  Experimental 
and  Research  Work. 

Full  of  Practical  hints 
and  useful  information 
for  Wireless  Amateurs. 

Extensive  reports  of  the 
Wireless  Societies  of 
Great  Britain. 

Annual  Subscription  17s, 
Post  Free 

Single  Copies  9d,  Post  Free 

To  be  entirely  up-to-date  in  your 
knowledge  of  Wireless  you 
must  be  a  subscriber  to 
The  Wireless  World. 


To  the  Publisher, 

The  Wireless  World, 
12-13  Henrietta  St, 

London,  WC2,  England. 

Please  enter  me  as  a  subscriber 
to  the  Wireless  World  for  the 

period   to  

for  which  1  enclose  

Name   

Address   

Please  write  distinctly. 


Please  mention  Everyday  Engineering  Magazine 
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CLASSIFIED  HAVE  YOU  ANYTHING  TO  BUY,  SELL  OR  EXCHANGE? 

.  — .  —  rpnTIOIM/^  Automobile  owners,  mechanic*,  model  makers,  motor  boat  owners,  radio  and  electrical 

/\  |  )  y  r.fy  I  1^1  INC  »  experimenter*  and  students  read  these  classified  column*  every   month,   looking  (or 

_  _  advertisements  of  thine*  they  need.     Are  you  telling  them  what  you  have?    The  cost  is 

|,||f  W  Jn/j  IVS  DUt  ?c  *  word;  about  7  words  per  line.    Advertisements  should  reach  us  by  the  first  of 

WLiV  ITlllkJ  tno  montn  to  insure  proper  classification. 


Agents  Wanted 


Formulas 


MAKE  $30.00  NEXT  SATURDAY.  Speederalor  for 
Kurds  selling  like  wildfire.  Used  by  Ford  Motor  officisR 
Makes  any  f'ord  run  like  a  Packard  Slop  stalling  and 
bucking.  Put  on  quick — Inslanl  satisfaction.  No  holes 
lo  bore.  Sell  Un  to  twelve  a  day  easy.  Splendid  proBu 
and  exclusive  territory.  Write  quick  for  Information.  Ad- 
dress Perrln  Co..  104?  Hayward  Bids..  Detroit.  Hick. 
AGENTS  MAKING  $200  WEEKLY  selllnc  Bull  Dog 
Inner  Tires.  Double  life  of  tires,  eliminate  blowout  and 
punctures.  Big  repeater.  Wonderful  opportunity  to  estab- 
lish Independent,  permanent,  growing  business.  Write  at 
once.  Eastern  Auto J^pcclaHy  Co^_Dept.  8,_Utlca. N^Y. 
WANTED — Men  with  Ford  cars  to  work  home  terri- 
tory or  travel:  earn  $10  to  $25  dally.  Write  for  par- 
ticulars. Barrett  Motor  Hurler  Mfg.  Co..  1777  Broad- 
way. New  York  City.  

WOULD  YEAR  ROUND  quick  seller  Interest  you? 
Dept.   51,   Martlnek   Company.   405  Lexington  Avenue. 

■New  York.  

BIG  MONEY  and  fast  sales.  Every  owner  buys  gold 
Initials  for  his  auto.  You  charge  $1.50:  make  $1.35. 
Ten  orders  dally  easy.  Write  for  particulars  and  free 
samples.  American  Monogram  Co.,  Dept.  72,  Glen 
Bldge.  N.  J.  

Automobile  Accessories 


VULCANIZE  RUBBER  without  heat  or  tools.  Whirl- 
wind seller  to  every  Auto  Owner.  Further  particulars 
free.  Muscatine  Agency._E402._Muscatuie.  Iowa. 
STORAGE  BATTERIES  FOR  AUTOMOBILES.  We 
furnish  all  parts  and  Moulds  for  making  them.  Sample 
Plate  40c.  Foreign  Countries  50c.  Windsor  Specially 
Co..  5419  Windsor  Ave..  Chicago,  111.  

Aviation 

CONSULTING  A  E  RON  A  UTICAL  and  Automotive  En~- 
glneers.  Inventions  analyzed  and  developed.  Designs 
prepared.    Testa.    Expert  advice.    Van  Muffling  *  Man, 

City  College.  New  York.  

Books 

BOOKS  DELIVERED  FREE.  Write  today" for  Illus- 
trated Guide  to  the  Latest  Books.  Wesley  Mills  Co.. 
Dept  A.  500  Fifth  Avenue.  New  York,  X.  Y.  

Business  Opportunities 

FREE  Information  regarding  large  earnings.  Raising 
Canaries  for  pastime.  Blrdland.  Lyunhaven.  Virginia. 
SUBSTANTIAL  Manufacturing  corporation  wants  cap- 
able men  to  establish  -branch  and  manage  salesmen. 
$300  lo  $1,500  necessary.  Wilt  allow  expenses  to  Balti- 
more as  explained.    Address,  Treasurer,  416  N.  Howard 

St.,  Baltimore,  Md.    

AMBITIOUS  MEN— Grasp  this  opportunity  to  make 
money.  You  can  make  $5.00  to  $10.00  every  day  In  your 
spare  time  at  home.  Not  a  cheap  scheme,  agency'  or 
soliciting  propos.tlon,  but  substantial  business  pltns. 
Investigate  this  today.  Address.  Business,  Box  175, 
Fredonla,  N.  Y.  

START  a  business  of  your  own.  24  plans.  $1.00.  Joel 
TUlberg,  Proctor.  Vermont. 

SUBSTANTIAL     MANUFACTURING  CORPORATION 

wants  capable  men  to  establish  brsn-h  md  m  -tiace 
salesmen.  $300  to  $2000  necessary.  Will  allow  expenses 
to  Baltimore  as  explained.  Addreas.  Mr.  Clemmer,  603 
X.  Butaw  St..  Baltimore.  Md.  

Cameras 


SEND  favorite  negative  and  50  cents  for  a  beautifully 
mounted  enlargement,  guaranteed  to  please  you  or  your 
money  refunded  by  return  mall.  Western  Portrait  Co., 
2118  Kendall  St..  Chicago,  III.  


Chemicals 


EXPERIMENTAL  LABORATORIES,  fully  equipped— 
$11.00  lo  $100.00.  1  a.'im-nt  I'l 'n  or  Cash.  De-orlpttmis 
and  actual  photographs  free.  Write  Dept.  E-27,  Lloni 
Scientific  Institute.    "Laboratory  Outfitters,"  ML  Oliver, 

Pittsburgh.  Pa.   

CHART  OF  CHEMICAL  SOLUBILITIES.  375  chemicals 
listed.  Hang  It  in  your  laboratory.  Useful.  Walles. 
3118  14th  Street,  Washington.  D.  C.  


Dogs 


SPORTSMEN— Trained  beagles,  rabbit,  rox.  coon,  skunk, 
squirrel  and  opossum  dogs,  bird  dogs,  pet  and  farm  dng.-i. 
•wine,  rabbits,  pigeons,  pheasants,  goats.  100  varieties 
blooded  etook.  Circulars  10c.  Violet  Hill  Kennels. 
York,  Pennsylvania.  


Electrical 


INSTANTANE0U8  Hot  Water  Heater,  attachable  any 
faucet,  valuable  hospitals,  physicians,  and  dentists'  offices, 
barbers,  and  home  use.  'Retail  $60.  Dealers  $45.  Victor 
O.  Ford  Company.  250  West  54th  St..  New  York. 


Ford  Owners 


FORD  SPEED-POWER  EQUIPMENT  stocked;  4  8pced 
Forward  Auxiliary  Transmissions,  Doubles  Pulling  power, 
increases  speed  40  or  20% ;  16  Valve  Overhead  Cylinder- 
head;  speed  carburetors;  camshaft,  piston  rings:  light 
pistons,  crankshaft  counterbalances;  high  tension  mag- 
netos; underslung  fixtures;  speed  power  bevel  gears:  foot 
accelerators:  steering  wheels;  wirewheels:  disc  wheels; 
metal  wheel  discs;  Ford  Fire  Chemical  Hook  and  Lad- 
der; 15"-30"  Double  Universal  Wheelbase  Extension ; 
1V4-2  ton  Bide  Spring  Additional  Frame  Work  Units: 
Complete  Line  1H-5  ton  Shaft-Chain  Drive  Units; 
Racing  Body:  Complete  Racing  Cars  $500. -$1750.  B.  V 
Ford  Speed-Power  Equipment  Manufacturers.  250  West 
54th  St..  New  York. 


EXPERT  CHEMIST  will  furnish  Formulas.  Processes 
and  Trade   Secrets.     All  lines.     Lists   free.     W.  L. 

Cummlngs.  Ph.D..  228 - 230  Gordon  Ave. ,  Syracuse.  X.  i . 

tor  S ale 


MOTOR  BOAT  POWER  PLANT  COMPLETE  —  Four 
cylinder,  sir  teen  H.P,  Motor:  Bear  Starter;  Magneto 
and  Carburetor:  Clutch  and  Reverse  Gear:  Enclosed 
Type;  Bptoer  Universal  Joint.  Must  sacrifice.  Practically 
rvew.  Price  $100.00  F.O.B.  New  York.  Box  10.  Every  - 
daj  lagmeerlng  Magaiina.  


Guinea  Pigs 


WANTED— 6.000  baby  guinea  pigs  3  to  4  weeks  old  60c 
each.  Who  wUI  raise  them  for  us?  Breeding  stock 
supplied  at  moderate  prices.  Western  Reserve  Animal 
luuustnes.  Drawer  B.  Station  E,  Cleveland.  Ohio 


Help  H' anted 


WRITE  for  newspapers  and  msgaxincs.  Big  pay.  Ex- 
perience unnecessary,  details  free.  Press  Reporting  Syu- 
ulcate,  534  St.  Louis.  


Inventors 


INVENTORS^-Wrlte  for  our  free  illustrated  guide  book 
ana  Evidence  of  Conception  Blauk.  bend  model  or 
sketch  and  description  of  Invention  for  our  opinion  of  Its 
patentable  nature  free.  Highest  References.  Prompt 
Service.     Reasonable  Terms.     VICTOR  i.   EVANS  at 

CO..  748  Ninth,  Washington,  D.  C.  

INVENTOhb  MANUAL.  HOW  TO  MAKE  A  PATENT 
PAY  is  a  wor*  ol  special  interest  to  Inventors  iu  per- 
fecting ttletr  inventions,  taking  out  Uielr  patents,  and 
disposing  of  them.  It  is  not  In  any  sense  a  Patent 
Solicitor  s  circular  nor  a  Pateut  Broker's  advertisement. 
No  advertisements  of  any  description  appear  In  the 
work,  it  Is  a  book  containing  a  quarter  of  a  century's 
experience  of  a  successful  Inventor,  together  with  notes 
based  upon  tile  experiences  or  many  other  inventors.  12(1 
pages.  Price  $1.25  postpaid.  The  Norman  W.  Henley 
Publlshlng_Co.._2_West  45tn  Street.  New  York. 
TWO  VOLUMES  oa  MECHANICAL  MOVEMENTS  by 
G.  D.  Hlsoox  are  works  every  Inventor  should  have  lor 
reference.  If  the  thuig  ycu  want  has  been  Invented, 
it  is  Illustrated  hi  these  volumes.  If  It  haau't  been 
Invented,  then  you'll  find  hi  It  the  nearest  things  to 
what  yuu  want,  some  movement  or  device  that  will  apply 
iu  your  case,  perhaps;  or  which  will  give  you  a  key  from 
which  to  work.  No  books  ever  published  are  of  more 
real  value  to  the  inventor,  draftsman  or  practlcsl  me- 
chanic Ulan  this  set  of  books.  Price  per  volume  each 
$4.00  prepaid.  The  Norman  W.  Henley  Publish. ng  Co.. 
2  West  4oth  Street.  New  York.  

Male  Help  IVanted 

SALESMEN— City  or  Traveling.  Experience  unneces- 
sary. Send  for  list  of  Hues  and  full  particulars.  Pre- 
pare In  spare  time  to  earn  the  big  salaries — $2,500  to 
$10,000  a  year.  Employment  services  rendered  members. 
National  Salesmen  s  Training  Association.  Dept.  157-K, 
Chicago.  111. 

DETECTIVES  EARN  BIG  MONEY.  Travel,  unusual 
Opportunity.  Write  Johnson's  Detective  Correspondence 
School,  Deck  17,  232  Sheldon  Ave.,  Grand  Rapids,  Mich. 
DETECTIVES  EARN  BIG  MONEY.  Excellent  oppor- 
tunity. Travel.  Experience  unnecessary.  We  train  you. 
Particulars  free.  Write,  American  Detective  System, 
1968_Broadway,  N  Y.  

RAILWAY  TRAFFIC  INSPECTORS  earn  from  $110  t> 
$200  per  month  and  expenses.  Travel  If  desired.  Un- 
limited advancement.  No  age  limit.  We  train  you. 
Position  furnished  under  guarantee.  Write  for  Book- 
let CM-36.  Standard  Business  Training  Institute, 
Buffalo.  N.  Y.   _ 

FIREMEN,  Brakemeu.  Baggagemen.  $140-$200:  Colored 
Porters  by  Railroads  everywhere.  Experience  unneces- 
sary.    898  Ry.  Bureau.  East  St.  Louis,  111.  


Miscellaneous 


FIVE  MASTER  KEYS  and  Novel  Key  Chain  $1.00. 
Open  hundreds  of  different  locks  and  replace  hundreds 
of  different  keys.  Recommended  by  locksmiths,  real 
estate  men.  and  detectives.  Muter  Key  Co.,  33  Man- 
hattan Building,  Milwaukee,  Wis.  

SUPERIOR  SANITARY  CUSHIONS.  Sell  at  baseball 
parks,  race  tracks,  fairs,  circuses,  etc.  Sample  15c 
postpaid.      Superior    Sanitary    Cushion    Company,  419 

Boston  Block.  Minneapolis.  _    _ 

1000    LETTERHEADS,    envelopes,    cards,    etc.,  $3.50. 

8amples._  E.  M.  Orvts.  Hackensack.  K_J.  

I  WANT  $200.00  to  complete  model  and  pntent  same. 
This  is  not  a  charitable  loan,  but  a  strictly  business 
proposition  with  good  returns.  A.  C.  Backer,  P.  O. 
Box  97.  South  Coventry.  Conn.  

Motion  Picture  Plays  and  Supplies 

»2»-$300  PAID  ANYONE  for  ideas,  suggestions  suitable 
for  photoplays.  Experience  unnecessary:  complete  out- 
line Free.  Producers  League,  530,  St.  Louis.  Mo.  

PHOTOPLAYS  WANTED.  Big  prices  paid.  You  can 
write  them.  We  show  you  how.  Free  psrtlculars.  Rex 
Publishers.  Box  175A-10  and  175A-11,  Chicago.  111. 


M  otorcycles 


M5.00  UP.  GUARANTEED  REBUILT  MOTORCYCLES. 

Hehderson.  Excelsior,  Indian,  Hailcy-Davtdsoh.  Bi- 
cycles, $5.00  up.  Tires  and  accessories  at  wholesale. 
Illustrated  bulletin  A  free.  Ash  Motor  Corporation, 
162  N.  Clinton  Ave..  Rochester.  N.  Y. 


Opportunities 


AUTOMOBILE  OWNERS'  FRIEND,  labor,  money  saver 
$1  guaranteed,   Kautch  Sales  Co.,  Stockton,  Cal. 


Patents 

PATENTS  —  Herbert  Jenner,  Patent  Attorney  and 
Mechanical  Expert.  622  F  St..  Waahlngtou,  D.  C.  1 
report  If  a  patent  can  be  had  and  ita  exact  cost.  Send 
for  circular.  

PATENT8.  Over  70  years'  practice:  all  communications 
strictly  confldentisl;  handbook  on  patents  free  on  request; 
special  facilities  for  office  consultations.  Munn  Jr.  Co.. 
Patent  Attorneys,  641  Woolwortb  Building.  New  York. 
625  F  Street.  Washington;  Tower  Building.  Chicago; 
Hobart  Bldg..  582  Market  Street.  San  Francisco.  Calif. 
PATENTS.  In  all  matters  pertaining  to  Invention  consult 
National  InsLtute  of  Inventors.  118  Fulton  St.,  New 
iork  City,  having  three  thousand  members.  Booklet  free. 
"INVENTORS.  RECORD"  and  "Bulletin"  sent  without 
charge.  My  free  blank  form  for-  disclosing  your  Inven- 
tion simplifies  procedure.  Send  sketch  or  description 
for  preliminary  advice.  Wm.  H.  Mulligan.  Registered 
Attnrncy^jjH I^JWoodward^Bulldlng,  Washington.  D,  C 
PATENT  what  you  Invent,  It  may  be  valuable.  Write 
me.  No  attorney's  fee  until  patent  Is  allowed.  Estab. 
1882      "inventor's  Guide"  Free.     Franklin  H.  Hough, 

510  Loan  A  Trust  Bldg  .  Washington^  D^C.  

PATENTS — Fees  In  Installments.  Frank  T.  Fuller. 
formerly  Lieutenant,  Englneers^_Waahbja1on^D.  C. 
PATENTS — Prompt,  personal,  efficient"  service  by  an 
attnmey-at-law,  skilled  in  all  branches  of  Patent  Prac- 
tice. Over  12  years  actual  experience:  full  Information 
upon  request.  B.  P.  Flshbume,  322  McGIll  Bldg. 
Washington,  D.  C. 

DON'T  LOSE  your  rights  to  patent  protection,  before 
disclosing  your  Invention  to  anyone  send  for  blank  form 
"Evidence  cf  Conception"  to  be  signed  and  witnessed 
Form  and  Information  concerning  patents  free  Lan- 
Jf"tA'r  *.nd.  A""hie.  237  Ouray  Building.  Washington. 
D.  C,   Originators  of  the  form  "Evidence  of  Conception  " 


Phonographs 


BUILD  YOUR  OWN  PHONOGRAPH— Big  saving.  We 

furnish  parts  and  cabinets.  Write  today  for  free  In- 
structions. Associated  Phonograph  Supply  Co..  Dept  V 
Cincinnati,  Ohio. 


Phoio  Developing 


MAIL  US  20?  with  any  size  film  for  development  and 
six  velvet  prints.  Or  send  six  negatives  any  sire  and 
20c  for  six  prints.  Or  send  40c  for  one  8  x  10  mounted 
enlargement.  Prompt,  perfect  service.  Roanoke  Photo 
Finishing  Co.,  283  Bell  Ave..  Roanoke,  Va.  

Short  Stories  IVanted 

8H0RT  STORIES.  Poems.  Plays.  Etc.,  are  wanted  for 
publication.    Literary  Bureau,  166  Hannibal,  Mo. 


Stammering 


ST-STU-T-T-TERI NG  anil  Summering  cured  at  home. 
Instructive  booklet  free.    Walter  McDonald,  103  Potomac 

Bank  Building.  Washington,  D.  C.   

STAMMERERS.  My  course  of  private  lessons  Is  In- 
expensive and  will  correct  your  Impediments.  Samuel 
E.  R«:l)bins.  246  Huntington  Avenue.  Boston. 


Stamps 


APPROVAL  60%  discount.    Reference,  pleaae.  Stamps 

bought.    Lang,  1433-J  59th,  Cicero.  Illinois.  

HAVE  YOU  SEEN  THE  STAMP  HERALD?  Finest 
monthly  stamp  paper  published.  Subscription  50c  a 
year.    3  months  trlsl  for  10c.    Stamp  Herald  Publishing 

Co..  Dept.  E,  Indianapolis.  Ind.  

STAMPS  FREE — 60  all  different  tor  the  names  of  two 
collectors  and  2c  postage.  30  Sweden  stamps  10c.  20 
Denmark  stamps  10c.  Toledo  Stamp  Co.,  Toledo,  Ohio, 
U.  S.  A. 


Telegraphy 


TELEGRAPHY  (both  Morse  and  Wireless)  and  Railway 
accounting  taught  quickly.  Tremendous  demand.  Big 
salaries.  Great  opportunities.  Oldest  and  largest  school ; 
established  46  years.  All  expenses  low — can  earn  large 
part  Catalogue  free.  Dodge's  Institute.  P.  St.,  Val- 
paraiso. Indiana.  


Toys 


AMERICAN  MADE  TOYS  NEEDED.  Homeworkers  on 
small  scale  and  Manufacturers  on  lsrge  scale  wanted  to 
manufacture  Toy  Soldiers.  Army.  Navy,  Machine  Guns, 
Cannons.  War  Ships.  Indians.  Cow-boys,  Wild  Animals, 
Whistlers  and  other  toys  and  novelties.  Greatest  chance 
for  Industrial  people  to  have  an  independent  business. 
Enormous  demand  gives  an  unlimited  field  and  great 
future  all  over  the  United  States,  Canada  and  foreign 
countries.  Experience  or  tools  not  necessary.  Hundred 
and  more  made  complete  per  hour.  Casting  forms,  com- 
plete outfit  from  $3.00  up.  We  buy  these  goods  all  year 
paying  fixed  prices.  For  painted  goods  we  offer  attrac- 
tive prices.  Contracts  made  with  reliable  parties.  We 
have  connections  all  over  the  United  States  and  goods 
made  with  these  Casting  forms  are  badly  needed  by  all 
wholesale  and  reuil  dealera  on  account  of  the  scarcity 
in  these  lines.  Greatest  oppirtunlty  is  offered  manu- 
facturers of  American  Made  Toys.  A  strictly  business 
proposition  and  no  one  need  apply  unless  he  means 
business.  In  this  case  write  for  booklet  and  Informa- 
tion, furnished  free.  Toy  Soldier  Mfg.  Co..  32  Union 
Square,  New  York  City.  


Wireless 


WIRELESS  PARTS,  PROMPT  DELIVERY.  Standard 
lai"  switch  knob-lever  complete  35c.  Switch  points  with 
screws  25c  dozen.  State  panel  thickness.  Novotoy  Elec- 
tric, Charlotte.  N.  C. 
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New  Patent  of  Sherwin  Cody's 
Makes  Perfect  English  Easy  ' 

-  In  15  Minutes  a  Day 

An  amazing  new  method  that  corrects  bad  habits  in  speech  and  writing  at  once 


THE  tremendous  value  of  good 
English  in  everyday  life  can- 
not be  overestimated.  Today 
the  ability  to  speak  and  write  cor- 
rectly and  forcefully  has  come  to  be 
a  commercial  necessity.  It  is  the  in- 
valuable weapon  with  which  every 
man  who  is  striving  for  success 
must  be  equipped.  Business  demands 
men  who  can  write  and  talk  straight 
from    the    shoulder,    and  straight 


Course  a  Great 
H.lp 

"I  cannot  too  highly 
recommend  1L  and  X 
would  advise  any 
young  pcrtona  who  an 
compelled  to  leave 
aehool  at  an  early  age 
to  take  toll  court*. 
They  will  be  greatly 
benefited  by  the  lee- 
sons  In  Composition, 
Spelling,  and  the  read- 
ing of  good  literature. 
I  consider  the  time 
and  money  well  spent." 
— Paul  R.  Snyder.  8au- 
gertlee.  N.  T. 

Most  Interacting 
Device  for  Self- 
Educe.  rJeoi 

"Tour  100  per  cent 
Self-Correcting  Course 
In  English  Language  is 
the  finest  and  most  In- 
teresting device  for  self- 
education  I  hare  erer 
tried. 

"The  system  of  check- 
ing up  written  work  la 
absolutely  Infallible  for 
showing  up  errors,  and 
the  student  can  im- 
mediately start  In  to 
correct  his  weak  points, 
for  these  lessons  win 
show  him  erect  It  what 
they  are." — U.  0.  Fry. 
Baltimore,  lad. 

No  Other*  That 
Compare  With 
Your* 

"1  am  quite  familiar 
with  your  works  and 
honestly  I  do  not  be- 
lieve there  are  any 
other  publications  In 
the  field  tbet  can  be- 
gin to  compare  with 
yours,  along  the  line  of 
plain,  simple  English 
composition.  —  how  to 
make  people  talk  in  a 
straightforward  way  en 

Saner."  —  Walter  D. 
foody,  formerly  Mana- 
ger Chicago  Association 
of  Commerce,  Chicago, 


No  Method  Equal 
To  Yours 

you 

 tul  in  plac- 
ing your  100  per  cent 
Self  -  Correcting  Course 
In  English  in  the  hands 
of  a  large  number  of 
young  business  people. 
It  would  be  a  splendid 
thing  if  it  could  be 
studied  carefully  by  an 
equal  number  of  elder 
people. 

"The  ability  to  use 
the  English  language 
correctly  Is  a  fine  asset 
for  anyone,  'and  es- 
pecially those  who  are 
engaged  in  business. 

"1  do  not  believe 
there  Is  anything  in 
which  the  usual  busi- 
ness worker  is  so  de- 
ficient as  in  the  power 
of  expression.  I  know 
of  no  method  at  all 
equal  to  this  by  which 
that  power  can  be 
enlarged." — C.  B.  Heb- 
ble.  Exeeutlvo  Secre- 
tary. Cincinnati  Cham- 
ber of  Commerce,  Cin- 
cinnati, Ohio. 


to  the  point, 
without  mak- 
ing mistakes 
in  grammar, 
punctuation, 
pronuncia- 
tion, spelling, 
and  without 
using  weak 
over- used 
words.  Busi- 
ness demands 
such  men  and 
is  paying  for 
them. 

The  differ- 
ence between 
weak,  incor- 
rect English, 
andcrisp.vig- 
orous  English 
is  the  differ- 
ence between 
the  high  stool 
and  the  ma- 
hogany desk. 
W h  en  one 
stops  to  con- 
sider  that 
by  actual  test 
the  average 
man  in  busi- 
ness is  6 1  per 
cent,  efficient  in  the 
vital  points  of  En- 
glish the  need  for  a 
method  of  teaching 
correct  English  is  ap- 
parent. 

After  twenty  years 
of  scientific  research 
and  study  Mr.  Sher- 
win Cody,  perhaps 
the  best-known  teach- 
er of  practical  En- 
glish in  the  country, 
has  perfected  his 
amazing  "ioo  per 
cent.  Self-Correcting 
System"  and  places  it 
at  your  disposal. 

Only  15  Minutes 
a  Day 

This  astonishini 
invention  upsets  a 
the  old  standards  of 
teaching.  By  careful 
analysis  Mr.  Cody 
discovered  all  the 
faults  embodied  in 
the  old  methods  and 
has  remedied  them. 
Useless  rules,  hard 
to  remember,  imprac- 
tical definitions, 
lengthy  _  uninterest- 
ing exercises  have  all 
been  cast  aside.  The 
time  usually  required 
for  a  comprehensive 
study  of  English  has 


been  cut  down  by  several  hundred  per  cent. 
Fifteen  minutes  spare  time  each  day,  gives 
you  a  command  of  language  that  enables  you 
to  compete  with  men  who  have  spent  years 
in  school  and  college  studying  for  this  key 
to  social  and  business  success.  You  need  no 
longer  work  under  the  terrible  handicap  of 
poor  English — Mr.  Cody's  great  invention 
places  Language  Power  within  your  reach. 

The  100%  Self-Correcting  Method 

On  October  15th,  1018,  Mr.  Cody  was  grant- 
ed a  patent  on  his  unique  device.  He  went 
to  great  corporations  and  examined  the  em- 
ployees and  talked  with  the  employers.  He 
examined  the  methods  in  use  in  schools.  From 
the  data  thus  acquired,  he  has  built  his  en- 
tire system.  He  has  worked  on  the  basis  that 
good  English  can  be  taught  only  by  making 
the  student  form  the  "Habit"  of  correctness. 
The  100  per  cent.  Self-Correcting  system  ac- 
complishes this  with  most  astounding  effec- 
tiveness. It  seems  almost  like  magic.  You 
write  your  lesson,  whatever  it  may  be,  spell- 
ing, punctuation,  grammar,  letter  writing, 
etc.,  in  the  space  provided,  then  you  see  un- 
derneath just  how  Mr.  Cody  would  correct 
it.  You  mark  your  errors,  and  try  the  same 
lesson  later  to  see  how  many  errors  you  have 
overcome.  You  see  at  a  glance  where  you 
have  improved.  You  know  at  every  step  just 
where  you  stand.  It  is  as  if  Mr.  Cody  stood 
at  your  elbow  every  minute  to  correct  and 
help  you.  Progress  is  unbelievably  rapid.  In 
recent  tests  students  of  Mr.  Cody's  method 
improved  more  in  five  weeks  than  students  of 
other  methods  did  in  two  years.  And  the 
wonderful  part  about  it  all  is  that  only 
fifteen  minutes  of  your  spare  tim.e  each  day 
are  necessary. 


Good  English  in  Business 

A  well-known  millionaire  once 
said,  "I  know  of  no  ability  more 
valuable  to  the  business  man  than 
the  ability  to  speak  and  write  good 
English."  He  knew  what  he  was 
talking  about — Language  Power 
wins  every  time.  All  business  is  a 
game  of  buying  and  selling.  Ev- 
eryone has  something  to  sell, 
whether  it  be  buttons  or  brains. 
What  you  are  selling  makes  no 
difference — you  cannot  be  a  good 
trader  unless  you  tell  others  what 
you  have  in  a  way  that  mil  make 
them  want  to  buy  it.  You  must 
convince  the  buyer  that  what 
you  have  to  sell  is  worth  more  to 
him  than  the  money  he  is  paying 
for  it.  Words  are  the  weapons 
with  which  you  fight  your  every- 
day battles.  It  is  the  man  who 
uses  these  weapons  that  achieves 
success.  The  man  who  by  the  cor- 
rectness and  energy  of  his  lan- 
guage can  sway  men's  minds  at 
will  is  the  man  who  gains  recog- 
nition and  position.  He  is  the 
man  who  comes  out  on  top.  Vig- 
orous language,  whether  written 
or  spoken,  is  the  force  that  gets 
things  done,  it  is  the  force  mat 
makes  friends. and  holds  them,  it 
is  the  force  that  carries  men  up 
the  road  to  success. 

Good  English  Is  An 
Investment 

t  The  words  you  use  axe  an  adver- 
tisement of  yourself  and  your 
worth.  Spoken  and  written  they 
are  the  sure  index  of  yonr  charac- 
ter. The  use  of  ordinary  words 
makes  people  regard  you  in  an  ordinary  light:  to 
appear  at  your  best,  yon  must  use  the  best  lan- 
guage possible.  It  is  by  their  language  that  men 
are  judged  more  than  by  any  other  characteristic 
The  use  of  precise,  epigrammatic,  hard-hitting 
words  is  the  indication  of  a  self-confident,  inde- 
pendent, mentally  alert  man.  Remember,  people 
are  watching  you  every  minute.  The  impression 
you  make  depends  on  what  you  say  and  how  you 
say  it.  The  impression  you  make  on  other  people 
can  either  be  your  greatest  asset  or  yonr  gravest 
liability. 

A  New  Booklet  Free 

Mr.  Cody  has  written  a  new  book  of  immense 
interest.  In  it  be  explains  his  100  per  cent.  Self- 
Correcting  Method,  shows  how  and  why  it  was 
evolved,  and  gives  the  results  it  has  produced. 
He  defines  Language  Power  and  shows  you  how 
you  can  acquire  it  in  fifteen  minutes  of  fasci- 
nating study  a  day,  and  why  you  should  acquire 
it.  If  you  want  to  get  ahead,  this  book  will  be 
a  revelation  to  you. 

Write  to-day.  Every  day  you  put  it  off  means 
an  actual  loss  to  you.  Don't  needlessly  handicap 
yourself  by  using  poor  English.  Detach  the 
coupon  below  and  mail  it  at  once,  or  just  write 
a  postal  card,  but  do  it  now. 

SHERWIN  CODY  SCHOOL  OF  ENGLISH 

258  News  Bids;.  Roches***-,  N.  Y 


Sherwin  Cody  School  of  English, 

258  News  Bldg.,  Rochester,  N.  Y. 
Please  send  me  at  once   New   Free  Book 
explaining   about    the    "100    per    cent  Self- 
Correcting"  Course  in  English. 

Name   

Address   

City   _ 

State   
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METAL  VS.  WOOD  IN  AIRPLANES 

WHEN  John  B.  Moisant  built  his  all  metal  monoplane  at 
Mineola,  Long  Island,  over  a  decade  ago,  he  little 
dreamed  that  he  was  proposing  a  method  of  aircraft 
construction  that  was  destined  to  receive  serious  consideration 
and  practical  application  in  a  World  War,  that  even  at  that 
time  was  being  thought  of  by  the  nation  that  has  made  the 
greatest  progress  in  metal  airplane  construction.  There  is 
no  doubt  that  the  commercial  airplane  of  the  future  will  be 
made  largely  of  metal,  just  as  the  ocean  liners  and  modern 
steam  locomotives,  passenger  and  freight  cars  are,  not  for- 
getting the  automobile  and  motor  truck. 

THE  all  metal  internally  trussed  monoplane  of  German 
construction  now  being  demonstrated  in  this  country, 
which  has  made  commendable  flights,  has  given  the  engineer 
and  aviation  enthusiast  a  glimpse  of  what  is  possible  in  real 
commercial  aviation.  The  performance  of  airplanes  operating 
on  this  principle  of  construction  enables  one  to  entirely  revise 
former  operating  costs,  and  economical  aerial  transportation 
becomes  more  feasible.  The  new  streamlined  all  metal  mono- 
planes are  just  as  far  ahead  of  the  externally  braced  wood  and 
fabric  biplanes  as  the  automobile  is  superior  to  the  prairie 
schooner  as  a  method  of  transportation. 

METAL  has  many  advantages  over  wood  as  a  structural 
material  in  various  classes  of  work.  Metal  does  not 
swell  due  to  moisture  or  contract  when  moisture  dries  out, 
as  wood  does.  The  new  Duralumin  or  other  aluminum- 
magnesium  alloys  combine  great  strength  and  light  weight. 
Metal  is  fireproof,  wood  is  not.  While  metal  parts  can  be 
fabricated  easily,  that  material  cannot  be  worked  rapidly 
and  economically  without  expensive  machinery.  When  large 
outputs  are  involved,  metal  airplanes  will  be  built  cheaper 
than  wood  and  fabric  ones.  Steel  will  be  used  for  many 
parts  now  made  of  wood,  and  at  less  cost. 

WOOD,  however,  is  a  cheap,  strong,  and  easily  obtainable 
structural  material  that  is  ideal  for  experimental  and 
development  work,  because  it  is  so  easily  worked  with  simple 
tools.  No  expensive  dies  or  special  machinery  are  re- 
quired to  work  it,  and  wood  and  fabric  as  well,  can  be 
treated  with  chemicals  so  they  are  practically  fireproof.  When 
types  and  designs  change  rapidly,  wood  is  a  good  material  for 
airplane  framing.  When  aeroplanes  can  be  produced  in 
quantities  as  are  motor  cars,  then  metal  machines  will  be 
justified  on  the  cost  basis  alone. 
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REE 


A.W.WICKS 


IICAL 
IEER 


This 
outfit  consists 
of  the  same  type  of  stand- 
ard electrical  tools  and  instruments  that 
I  have  used  in  my  work  as  a  practical  Elec- 
trician and  as  an  Electrical  Engineer. 

Mail  the  Opportunity  Coupon  below  and  I  will 
send  yon  full  particulars  about  this  remarkably 

liberal  offer  explaining  how  you  can  fret  this  standard,  working: 
electrical  outfit,  absolutely  free.   I  will  also  tell  you  how  you  can 

Learn  Electricity 

I  Will  Teach  You  Myself— By  Mall 

I  am  a  practical  Electrical  Engineer  of  twenty-five  years'  experience.  From  this 
practical  experience  I  have  prepared  a  thorough,  up-to-date  course  of  home-study  in- 
struction which  is  easy  and  quick  to  learn.  1  teach  you  myself*  You  are  under  my 
personal  guidance  throughout  the  entire  course.  I  do  not  turn  any  part  of  the  in- 
struction of  my  students  over  to  assistants  or  employees.  And  to  master  this  course 
requires  no  sacrifice  on  your  part.    You  don't  even  need  to  give  up  your  present  job. 


ii  hi 


STORAGE  BATTERY 


By  devoting  a  part  of  your  spare  time  to 
pleasant  study  and  practical  experimenting- 
right  in  your  own  home  you  should  very 
quickly  prepare  yourself  for  a  good  elec- 
trical position  or  for  a  business  of  your 
own.  I  have  already  helped  hundreds  to 
getout  of  small-paving,  no-future  jobs.  C. 
A.  Walker  says:  "Offered  a  fine  position." 
J.  Obeslo  says:  "Have  a  chance  to  run  city 
electric  plant."  E.  Vogel  writes:  Success- 
fully installing1  electrical  systems." 


I  taught  and  advised  them.  I  can  give 
you  the  same  kind  of  personal  instruction — 
and  am  willing  to  boost  you  to  a  better  job 
and  bigger  pay  just  as  1  have  helped  and 
am  helping-  others.   Justa  little  determination 
on  your  part,  backed  uo  with  earnest  effort. 
That's  all  you  need.    I'll  then  see  to  it  person- 
ally that  you  gret  just  the  kind  of  practical  in* 
struction  that  an  electrician  must  have  in  order 
to  succeed.  The  cost  is  small— the  terms  are 
easy. 


Here  Is  the  Opportunity 


LIGHTING 


LOOK  AT  MY  RECORD  — Think  of 
what  it  means  to  have  An  Electrical  Engi- 
neer teach  you  personally — a  man  who  has 
been  through  the  mill  and  knows  just  what  you 
need  to  win  such  success  as  his  from  years  of 
actual  experience  in  the 
electrical  industry.  He 
knows,  too,  what  points 
1  employers  ore  looking 


POWER 


ATELEPHONf 
WIRING 


A*  W.  WICKS,  Electrical  Engineer 

President  and  Director 

WICKS  ELECTRICAL  INSTITUTE 
431  S.  Dearborn  St.,  Dept.  2246,  Chicago 

Without  any  obligation  on  me,  please  send  me  your 
Free  Book  explaining  the  opportunities  in  Electricity; 
also  particulars  about  your  Course  and  Free  Electrical 
Outfit  offer. 


Name   

Position  _  Age.. 


Street  No    

City  State. 


for  in  their  men  and  he  tells  you  how  to  develop 

these  points. 

Here  is  a  certain  way  to  win  promotion  and 
big  pay:  Just  spend  one  hour,  at  home,  each 
evening  with  this  "easy » to  •  learn"  practical 

course.  You  can  prepare  yourself  to  operate  liRht- 
intr  and  power  plants,  direct  electrical  construction, 
install  dynamos,  motors,  switch  boards  and  other 
types  of  electrical  systems. 

Unlimited  Consulting  Service— FREE 

You  can  call  on  me  for  advice  at  any  time  and  I  will 
gladly  furnish  it— free.  I  will  work  with  you  for  your 
BucceBB  not  only  while  you're  my  Btudent,  but  as  long 
as  you  are  in  the  electrical  business.  I  will  help  you 
in  landing  a  job.  If  at  any  time  you  want  to  go  into 
the  electrical  business  on  your  own  hook  I  will  show 
you  how  to  go  about  it— give  you  pointers  on  how  to 
pick  out  a  good  location,  the  equipment  you  will  need, 
how  to  train  men  under  you,  how  to  figure  on  contract 
work  and  solicit  business  personally  and  by  mail.  In 
short.  I  will  stand  by  you  to  WIN. 

WRITE! 

This  is  your  chance  for  a  successful  future. 
Don't  pass  it  up.  Act.  Takethefirststep  toward 
real  success  now.    Mail  the  coupon  or  a  post 
card  for  my  free  book  — it  tells  all.    A  Ibo  get  full 
particulars  about  my  remarkable  Free  Elec- 
trical Outfit  offer.  No  obligation  on  you.  Act 
today. 

A.  VV.  WICKS,  Electrical  Engineer 

President  and  Director 
Wicks  Electrical  Institute 
431  S.  Dearborn  St.,  Dept.  2246 •Chicago' 
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A  Bigger  Job  for  You 


The  very  day  you  are  proficient  in  any  branch  of  engineering, 
you  will  find  scores  of  concerns  ready  to  pay  you  the  full  value  of 
your  services.  Never  before  such  a  demand  for  good  technical  men 
as  now.  Not  nearly  enough  men  are  prepared  for  the  good  jobs  that  are  waiting. 
And — in  the  hours  you  ordinarily  waste  you  can  soon  equip  yourself  for  a  "big  pay 
job."  Don't  put  this  off — at  least  send  for  information  about  Chicago  "Tech"  train- 
ing. Let  us  give  you  the  facts  about  the  branch  you  would  like  to  take  up.  See  cou- 
pon below.    Mark,  sign  and  mail  it  now. 

Master  a  Paying  Profession 

By  Home  Study 


No  longer  is  it  necessary  to  spend  years  at  college 
to  get  a  technical  education.  Home  study  under  the 
Chicago  "Tech"  experts  will  give  you  the  practical 
training  which  is  wanted  in  great  manufacturing  con- 
cerns— in  engineering  and  architects'  offices — by  rail- 
roads and  contractors — it  will  make  you  proficient  in 
the  shortest  practicable  time.  Look  into  this  now. 
Get  the  facts.  Let  us  tell  you  about  our  method  and 
how  we  can  give  you  the  training  which  means, 
largely  increased  earning  power.  Send  the  coupon- 
now. 

$60  to  $150 

a  Week 

"We  want  the  men  and  well  pay  all  they're  worth" 
is  what  employers  say  today — and  you  know  what 
engineering  specialists  are  making.   How  better  could 


you  use  your  leisure  hours  than  to  get  in  line  for 
one  of  these  high-class  positions  that  are  actually 
begging  for  good  men? 

17  D  17  tT  TEST 
r  MX  iL  ML  LESSONS 

If  you  select  Draftsmanship  or  Plan  Reading  we 
send  you  free,  a  test  lesson,  which  enables  you  to  see 
how  simple,  complete  and  thorough  our  instruction 
is  and  to  test  it  out  before  you  enroll.  Whatever 
course  you  ask  for  information  on,  you  get  a  com- 
plete, plainly  written 
catalog  which  explains 
e  v  e  r  y  d  e  t  a  i  1.  No 
obligation  on  you 
for  asking  this 
Just  send  the 
coupon. 


Chicago  Tech  Training 
Will  Make  You  Expert 

By  the  Chicago  "Tech"  method  you  train  under  practical  engineers, 
contractors  and  experts — men  who  teach  you  the  methods  used  in  actual 
work.  No  time  wasted  on  unnecessary  studies.  And  you  get  the  same 
courses  by  mail  that  you  would  get  if  you  came  to  the  College.  Every 
lesson  is  taught,  every  exercise  is  read  and  every  examination  is  corrected 
individually  by  members  of  our  faculty.  You  are  kept  on  the  right  track,  steadily 
advanced  and  prepared  to  take  your  place  among  experienced,  technically  trained  men. 


NOW! 


Learn  about  this  home  study  method  which  has  nut  hundreds  and  hundreds 
of  ambitious  men  in  high  positions.  Just  put  X  in  []  opposite  the  name  of 
the  one  you  want  the  facts  about — and  sign  and  mail  the  coupon.  This 
simple  act  may  mean  a  turning  point  in  your  career— the  start  toward  bigger 
things — a  better  job — a  higher  position.  It  costs  nothing  to  get  this  in- 
formation— so  act  now — today. 


Chicago  Technical  College,  949  Chicago  "Tech"  Bldg.,  Chicago/ 1 

Without  obligation  on  my  part,  please  send  free  and  postpaid,  instructions  on  how  I  can  become  aa  ex- 
pert in  subject  marked  below : 

[  ]  Architectural  Drafting  f  1  Surveying  [  ]  Plan  Reading— Buildings 

[  ]  Machine  Drafting  [  J  Designing  [  ]  estimating— Buildings 

[  ]  Electrical  Drafting  £  1  Contracting' — Buildings  [  J  Plan  Reading — Machinery 

M  Structural  Drafting  [  J  Auto.  Engineering  [  J  Plumbing — Estimating 

[  ]  Sheet  Metal  Drafting  [  ]  Aero.  Engineering  [  J  Heating  and  ventilating 

1 1  Topographic  Drafting  [  ]  Gas  Engines  [  ]  Steam  Engineering 

Name   

Address   

Post  Office   State  

Free  Trial  Lesson  Included  when  inquiry  is  for  Draftsmanship  or  Plan  Reading. 
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ELECTRICITY 


by  using  your  set  of 
HAWKINS  Electrical 
Guides  Every  Day. 
They  tell  you  lust  what 
you  need  to  know. 


AW  KINS 

Electrical  Guides 


a  NUMBER 
a  MONTH 


4**Bfek 


'am  8  >-•  ^m**\ 


RJLAD  THIS  PARTIAL  LIST  OF  CONTENT'S 

■U.  I  Contain*  348  pages,  888  Illustration*  Electrical  signs  and 
irmbott — *t*tic  and  current  electricity — primary  cells — conductors 
and  Insulators — resistance  and  conductivity — magnetism — Indu- 
lon  coils — dynamo  principles — classes  of  dynamo* — armatures — 
windings — commutation— brushes,  etc 

N*.  2  Contains  348  psges.  384  illustrations.  Motor  principles— 
•rmature  reaction — motor  starting — calculations — brake  horse- 
power— selection  and  Installation  of  dynamos  and  motors — gal- 
*anomet*r*  —  standard  cells  —  current  measurement  —  resistance 
neajpurement — voltmeter* — wattmeters — wattnour  meters — operation 
•f  dynamo* — operation  of  motors,  etc. 

Mo.  3  Contains  300  pages,  423  11 lustrations.  Distribution  systems 
-wires  and  wire  calculations— inside,  outside  and  underground 
firing — sign  Dashers — lightning  protection — rectifiers — storage  bat- 
tery systems,  etc. 

■J*.  4  Contains  370  pages,  379  Illustrations,  Alternating  current 
ortndple*  —  alternating  current  diagrams  —  the  power  fsctor  — 
slternatnr  principle* — alternator  construction — windings,  etc, 
Ns.  5  Contains  320  pages.  614  Illustrations  A  C.  Motors — syn- 
ihrooous  and  Induction  motor  principles — A.  C.  commutator 
uotors  —  Induction  motors  —  transformers:  losses,  construction 
connections,  tests — converters — rectifier*,  etc. 
Ho  0  Contains  293  page*.  472  Illustration*.  Alternating  current 
»ystems — switching  devices— current  breakers — relays — lightning 
protector  apparatus — regulating  devices — synchronous  condenser* 
-indicating  devices — meters — power  factor  Indira  tors — wave  form 
neasurenient — switch  hoards,  etc 

•J*.  7  Contain*  315  pages,  379  Illustrations.  Alternating  current 
*1rtng  power  stations — turbines:  management,  selection,  location 
•rectlon,  testing,  running,  care  and  repair — telephone*  etc 
1*.  8  Contains  332  pases.  436  Illustrations.  Telegraph— slmulta- 
isous  telegraphy  and  telephony  —  wireless  —  electrolysis  bells  — 
•Isctrtc  lighting— photometry  etc 

•J*.  9  Contains  322  pages.  627  Illustration*.  Electric  railways— 
deetrlc  locomotives — car  lighting— trolley  car  operation — mis- 
•ellaneous  applications — motion  picture* — gas  engine  Ignition  — 
lUtnmohlle  srlf-srarters  and  lighting  systems,  electric  vehicle*  etc 
Ho.  10  Contain*  S13  pages,  509  Illustrations  Elevators — cranes 
-pump*—  air  compressor* — electric  heating — electric  welding— 
-olderlng  and  brazing — Industrial  electrolysis— electro-plating— 
■lectro — therapeutic* — X-rays.  etc. 

\lso  a  complete  126  page  readr  reference  Index  of  the  complete 
Ibrary     This  Indei  has  been  planned  to  render  easllv  accessible 

\U   the  vast   Infnrmstlon   contained    In    the    10  slee+rl"*!  put*** 

To  ere  sre  over  1 3 . 500  cross  references.  Ton 
find  what  vot)  want  to  know  Instantly 

I 


place  electricity  at  your  fingers'  ends.  They 
cover  every  subject,  principle,  theory,  prob- 
lem, trouble,  and  way  of  doing  things  electri 
cally.  Every  subject  is  indexed  so  that  you 
can  turn  right  to  it.  They  are  a  study  course  and 
a  reference  guide  in  one,  written  in  plain  every  day 
language — no  wasted  words— only  what  you  need  to 
know— full  of  up-to-the-minute  electrical  knowledge. 
The  guides  are  a  complete  course  in  electrical  en- 
gineering. . 

They  will  help  you  in  every  detail  of  the  day's  work.  You  can't  ask  an 
electrical  question  that  Hawkins  Guides  can't  give  you  help  on. 

The  WHOLE  SET  sent  rp-- 
for  your  inspection  ■  Ktt 

The  books  are  small  enough  to  slip  into  your  coat  pocket — 
handsomely  bound  in  flexible  black  covers. 

You  can  carry  each  volume  with  you  until  you  have  mastered  its  con- 
tents. 3,500  pages  of  actual  information  and  4,700  illustrations.  Once  you 
see  these  books  and  put  them  into  actual  use  you  will  never  again  want  to 
be  without  them.   Try  it  at  our  expense. 

TO  EARN  MORE-LEARN  MORE 

It  will  cost  you  nothing  to  receive  these  books — to  look  them  over  ask 

them  all  the  questions  you  can  think  of — use  them  in  jour  work — study  them  pick 

up  gome  information  that  "will  increase  your  earning  ability.  We  will  ship  you  the 
entire  set  of  10  volumes  entirely  FREE. 

This  is  a  sign  of  our  confidence  in  the  guides.  Pure  gold  does  not  object  to  being 
tested  Keep  them  for  seven  days  and  if  you  do  not  decide  that  you  can't  get  alone 
without  them,  return  them  to  us  and  owe  us  nothing. 

When  you  decide  to  keep  them  you  only  have  to  pay  $1.00  down  and  remit  the 
balance  of  $9.00  on  the  easy  payment  of  $1  00  a  month  till  paid  for. 

Use  the  coupon  to  get  the  books.    It  will  pay  you  many  times  over. 

THEO.  AUDEL  &  CO. 

72  Fifth  Ave.,  New  York,  N.  Y. 


What  Users  Say: 

Become  •  Superintend**! 

Hawkins  Guide*  are  worth  double  their 
price  I  have  been  able  to  secure  higher 
paj  and  *  better  position  with  their  aid. 

K      W  Menard 

Bupt.  Brsklne  Light  A  Power  Plant. 
Ersklne.  Minn. 
$5,000  Saved 

The  ten  dollars  I  Invested  <n  Hawkins 
Electrical  Guide*  netted  the  company 
by  whom  1  am  employed  somewhere 
around  $3,000 

The  knowledge  gained  frnrn  vour  bonks 
en*bled  me  to  save  a  transformer  boo**, 
where**  *  rear  ago  1  stiuuld  hare 
thought  myself  In  great  danger  and 
have  run. 

Use  this  letter  as  vou  please  as  I  am 
tnilv  thankful  for  having  the  little  won- 
ders A  L.  Foster.  Opber.  Colo. 
Handy  t*  Carry 

The  great  beauty  of  them  Is  that  vou 
can  carry  them  Id  four  pocket  That 
suit*  m*  for  I  never  want  to  be  without 
them  F    8  Collins 

Richardson  Engineering  Co..  Hartford. 

("on- 


THIS  COUPON  BRINGS  THE  GUIDES 


THEO.  AUDEL  4  CO  H  PAN  i 
72  Fifth  Await*,   n  Y. 


Plea»«  submit  me  for  «amln*tl*c 
Hawkins  Mrctrtcai  Quid**   (prim  ■] 

•acti)  Ship  at  one*,  .prepaid  the  10  nun 
_fr.J™  If  satisfactory  I  agre*  to  send  m  % 
within  seven  days  and  to  further  raaU   too  I 

each  month  until  paid.  700  • 


SEND  NO  MONEY-  USE  THE  COUPON 


Slinaturs 

Occupation  . . . 
Employed  by 
Residence 


Reference 


M**ft*j**jfc*V 
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Go  as  High  as  You  Like 

No  Limit  to  Salaries  in  Aviation 

No  other  industry  offers  the  wonderful  chances  for  big  money-making  that  the 
Airplane  Industry  offers  to  ambitious  men  today.  Trained  men  are  needed  immediately  to 
fill  big  paying  jobs.  The  airplane  has  come  to  stay — it  will  soon  be  a  part  of  our  everyday  life. 
The  men  who  get  in  now  are  the  ones  that  will  cash  in  big.  Look  at  the  "big  fellows"  in  the 
automobile  game  today.  They  represent  power  and  wealth  because  they  got  in  early — you  can 
do  the  same  in  aviation  and  you  have  an  advantage  because  you  can  be  trained  before  you  start. 

Thousands  of  Airplane 
Mechanics  Needed  ggSB 

portation,  passenger  carrying,  and  mail  carrying  lines  are  being  opened  up 
everywhere.  This  means  men,  men,  men.  Trained  men  only  are  wanted— 
men  who  know  whafs  what  Ten  times  the  number  of  men  now  engaged  in 
this  work  are  needed.  Jobs  with  big  pay  are  waiting  for  men  to  fill  them  just  as 
soon  as  they  are  trained  Why  don't  you  prepare  for  one  of  these  big  jobs  now? 

Here  Are  a  Few  Jobs  That  Will  Pay  $50.00  to  $250.00  a  Week: 

Aw— aatlcal  lull  m  tm  AereaaaUeal  Eagteeer  Aeraaaatfcal  Contractor  Airalaae  Repairman 
Alralaae  MecfcaaicUa    Alralaae  Iaaaecter    AlraUaeSaleaamaa    Alrytaae  Assembler     Alrptoae  BaUder 


DeUrerlawT  Newepeper  "Extra*" 
by  Airplane 


Learn  at  Home 

In  Your  Spare  Time 


A  New  Job- Tbe  Aerial  Postman 


View  la  an  Airplane  Faetorr 


your  spare  time  is  all 
you  need.  Our 
Special  Course 

is  simplified  for  home  instruction  and  is  endorsed  by  airplane 
manufacturers,  aeronautical  experts,  aviators  and  the  lead- 
ing aero  clubs.  Any  man  that  can  read  English  can  under- 
stand it  The  Lessons  are  self-explanatory  and  are  made  plain 
as  day  with  Blueprints,  Diagrams,  etc.  Our  Advisory  Council 
and  Instructors  are  behind  you  all  the  time  giving  you  every- 
thing you  must  know.  The  entire  field  of  Practical  Aeronautics 
and  Science  of  Aviation  is  laid  right  before 
your  eyes.  You  are  bound  to  succeed  with 
this  training.  This  means  for  you  a  man's 
size  job  with  a  man's  size  pay. 

Send  for  our  big 
free  book  showing 
just  what  is  going 
on  in  the  Airplane 
Industry.  It  also 
shows  what  other 
men  have  done  in 
this  fascinating  field  and  what  you  can  do,  too. 
1 1  gives  a  list  of  some  large  manufacturers  and 
dealers  in  airplanes  and  some  of  the  jobs  that 
are  open  to  trained  men.  With  the  book  we 
will  send  you  a  special  offer  that  you  will  be 
glad  to  know  about.  This  special  offer  may  be 
withdrawn  at  any  time  without  notice.  Send 
the  coupon  now  and  take  advantage  of  this  offer. 

American  School  of  Aviation 

Dept.  7496  -4S1  B.  DWMn  St. 


Keep  right  on  with  the  work  you  are 

doing  now.  A  little  of 


Big  Book 

of  Opportunities 

FREE! 


Mail 
This 
Coupon 
For 

FREE  X, 

BOOK  / 

f  AMraa.. 

Digit^ze'd'By 


AMERICAN 
SCHOOL 
OF  AVIATIOIN 
Dept.  7496 
431  S.  Dearborn  St 
Chicago 

Without  obligation  on  my 
part  you  may  nend  me  your 
book  entitled  "Opportunities  in 
the  Airplane  Industry"  and  your 
SPECIAL  Limited  offer. 


Name 


Please  mention  F.vkryday  Encinkkring  MxtnziNK 


Stale... 
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Treatments  at  Home 

A  recognized  scientific  effective  meant  of  handling  your  own  case  is  afforded 

by  the  RENULIFE  VIOLET  RAY  HIGH  FREQUENCY  GENERATOR.  It 
is  so  designed  and  made  that  anyone  can  apply  the  wonderful  corrective* 
upbuilding  forces  of  the  VIOLET  RAY.  This  pleasant  POWERFUL  form 
of  electricity  has  done  and  is  doing  wonders  in  relieving  and  eliminating 
pain  and  suffering.  You  owe  it  to  yourself  to  investigate — find  out  tjie 
facts.  Get  our  new  booklet  explaining  the  nature  of  the  Violet  Ray — its 
uses,  benefits,  and  applications — send  the  coupon  below  at  once. 


WHAT  USERS  SAY 

The  Rfinulife  Violet  Ray  Hieb  Fre- 
quency Generator  in  miprrior  in  efficiency 
because  of  its  perfect  character  and  con- 
trol of  current,  compactness  Ukd  perfect 
Insulation.    The  smallneaa  and  lightness 
of  Electrode  holder  is  also  a  grvskt  ad- 
vantage."  "The  doctor  told  mo  that  the. 
trouble  was  hardening  of  the  arteries.  X 
would  not  be  without  it  for  all  the  money 
in  the  world."   "I  cannot  recommend  it 
too  hijchlv ."  "I  have  been  usinc  mine  now 
for  a  week  for  Sciatica  and  I  am  hisjhtv 
pleased  with  results."    "I  think  it  is  one 
of  the  best  little  machines  that  was  evor 
invented.**  "I  have  used  it  with  cieellont 
results  for  the  restoration  of  hair  and  stilT 
and  sore  rheumatic  finger  joints."  "Am 
well  pleased  with  the  Generator,  and  the 
kind  treatment  received  from  vour  Cora- 
penv  "   "My  Generator  lias  stopped  my 
neuritis."    "Every  house  should  have  a 
Renulife   Violet    Ray    1 1  ich  Frequency 
Generator  for  the  treatment  of  Ncuralcia: 
Neuritis;  Sore  Throat:  Kernels  in  Neck: 
Cramps:  Headache:    Hi  iff   Neck  Mus- 
cular Soreness  ;   Rheumatism  ;  Paralysis 
in  short,  pain  of  all  kinds," — M.  D. 
"I  have  been  much  relieved  by  the  use  of 
your  Violet  Ray  Generator  " 
"It  is  fine  for  insomnia." 
"I  find  it  such  a  belp  in  nervousness." 
"I  would  not  part  with  it  for  five  times  the 
price.  It  is  sure  a  little  wonder." 

"I  am  more  than  pleased  with  the 
Generator,  the  whole  family  are  usinc  it." 

THIS  TYPE  of  Violet  Ray  instru- 
ment makes  possible  a  light, convenient 
handle  and  permits  large  efficient 
units  to  be  used  contained  in  hand- 
some case. 

OUR  NEW  BOOK 

JUST  OUT.  This  latest  edition 
explains  in  detail,  with  many  illus- 
trations, the  uses  and  benefits  of 
Violet  Ray.  You  should  have 
one.    Free  for  the  asking. 

SEND  FOR  BOOK  t 


COUPON  FOR  BOOK 
and  Special  Information 


RENULIFE  ELECTRIC  CO.. 

1909  Marquette  Bldg.,  Detroit,  Mich. 

hlfS*«  ssnd  Without  obligation,  your  ho-.h  "Health," 
*Xl>U  nlnt;  Violet  liny  tfMtmrnlj  with  !:■-■.■  <..|.-r- 
ftNtTSi  Blno  tfivr  full  i  SA  to  ill    i.  [■■■'.  On  for 

silrtr-       r-hi-'-ked  below. 

TREATS  SUCCESSFULLY 


..t'-'l  I-  ..  i  ^K"'t'M  ..Sor*  Tti'i'U'  ; 

..'  h  i  >lains  ..L»-ofnnrot  Thmm  Disca 

..l>."<lr.i'r  %ra*'i  ..Spr...-.* 

„Drn':i*.s  „n  i  .  |.u  nh..tfO  ..T  -<ti.«rin 

Km  l-iam***  . .  N  .     A - 

..Ketsma  t-on.  ..Wrinkles 

.  I      .  -■     Pm#.  ..N  sural*  is  ..W'*  sod 

lai*  ..Nt-unna  MoU-b 

Name   

i  Address  


THOUSANDS  OF  VOLTS 

No  Shock—No  Harm— Simply  Great  Benefits 

Current  from  your  light  socket  is  transformed 
into  the  most  powerful,  effective  purifying 
Health  and  Beauty  giving  agency;  yet  as  pain- 
less and  pleasant  as  a  ray  of  sunshine.  Made 
safe  for  use  in  any  home,  on  infant  or  weakest 
invalid.  Attacks  the  deep  seated  source  of 
diseases,  at  the  same  time  relieving  the  aches 
and  pains  which  may  be  the  annoying  symp- 
toms. Learn  how  this  modern  form  of  elec- 
tricity— The  Violet  Ray — so  acceptable  to  the 
human  body  actually  saturates  the  whole  system 
with  invigorating  life-laden  forces,  bringing  back 
normal  conditions.  You  may  treat  the  iocal  area 
but  results  are  not  confined  to  that  part  alone — 
the  blood,  nerves,  tissues  are  revitalized,  toned 
and  restored. 

Send  for  the  Booklet — full  of  information — that 
tells  the  story  so  you  can  understand  it. 

Natures  Own  Aid 

What  is  the  stranjie  relation  between  electricity  and 
life?  Some  declare  electricity  is  life.  We  do  not  know. 
But  life  cells  do  welcome  and  respond  marvelously  to 
electricity  in  the  form  of  Violet  Rays.  It  works  with 
nature  to  restore  where  many  other  methods  fail.  It 
treats  fundamentally  and  therefore  is  specified  by 
physicians  for  a  wide  range  of  ailments — for  rheuma- 
tism, neuritis,  nerve  and  blood  disorders — etc..  etc. — 
both  chronic  and  acute.  Sec  the  list  on  coupon  and 
ask  for  full  particulars.  Blood  is  brought  to  area 
treated — enriched  and  purified — assimulation  and 
digestion  improved — functions  restored^  to  normal. 
Combines  the  benefits  of  electricity,  vibration,  ex- 
ercise, stimulation,  and  oxidation.  Get  the  informa- 
tion as  to  what  you  may  expect  from  the  Violet  Ray. 
Its  astonishing  low  price  places  it  within  the  reach  of 
all.  The  Trial  Plan  proses  its  value,  in  actual  use. 
Receive  full  information  by  return  mail. 

Renulife  Electric  Co.,  Inc. 

1909  Marquette  Building,  Detroit,  Mich. 

Chicago  Office,  Room  410,  Hi  West  Madison 


LOWEST  PRICED 

Efficient 

VIOLET  RAYS 


Several 
Models  for 
Home 
and 
Profes- 
sional 
Use 


Hi«h  Class  Sales 
Distributors  Write 
for  Proposition 

OZONE 

■•halt- 
RBI 


For 
Catarrh, 
Throat,  lwSB 
— a/to  A  nemu% 
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RepairitigAutos 

THOUSANDS  of  men  everywhere  are  doing  the  same. 
Many  are  getting  more  than  this.  Some  are  opening 
garages  or  their  own.  Why  don't  you  get  into  the 
auto  game  too?  Men  in  other  lines  with  a  little  mechan- 
ical ability  have  doubled  their  earnings  after  getting  into 
the  fascinating  field  of  auto  construction  and  repairing. 
Ten  times  the  number  of  men  now  engaged  in  the  busi- 
ness are  needed.   Fine,  big  paying  jobs  are  waiting  for 

men  who  "know"  to  fill  them.    Read  below  and  find  out  how  you  can  fit 
yourself  to  hold  one  of  these  big,  man's  size  jobs  in  your  spare  time, 
without  going  away  from  home  at  a  cost  of  only  ]()c  a  day. 

Learn  at  Home 

No  need  to  pay  for  an  expensive  course 
that  will  take  you  away  from  home. 
You  can  learn  the  auto  game  at  a  cost 
of  one-tenth  the  expense  of  going  away 
to  school  You  don't  have  to  serve  an 
apprenticeship  either.  Use  spare  time 
only  and  keep  right  on  with  your  pres- 
ent work.  This  Library  of  Automobile 
Engineering  and  Tractor  Information 
will  make  an  expert  out  of  you  and  fit 
you  for  the  biggest  kind  of  job.  It  is 
in  six  thick  volumes,  with  2600  pages 
and  2300  pictures,  plans,  diagrams  and 
blueprints,  etc.  Every  part  of  every 
well  known  car  is  explained.  They 
teach  you  everything  the  best  auto 
schools  teach. 

Fifteen  great  auto  engineers  prepared 
these  money-making  books  for  men 
like  you.  You  don't  have  to  know  a  thing  about  cars 
to  understand  them.  Every  page  is  written  in  plain, 
everyday  language  and  they  begin  right  at  the  begin 
ning.  With  every  set  we  give  FREE  a  consulting  mem- 
bership in  our  society.  You  can  write  our  engineers 
any  time  and  get  their  help  on  any  proposition  on 
which  you  get  stuck. 

FREE  Examination! 

Mail  the  coupon  for  free  examination.  Don't  send  any  money. 
We  will  ship  the  books  (all  6  volumes)  by  express  collect  and  you 
can  have  a  whole  week  to  use  them  as  if  they  were  your  own.  Give 
them  every  teat  you  can  think  of.  Tike  them  to  your  shop.  Show 
them  to  your  friends  and  ship  them  back  at  our  expense  if  you 
don't  want  to  keep  them.  If  you  do  keep  the  books  to  help  you 
earn  more,  send  us  only  $2.80.  You  caa  send  the  balance  of  the 
■MO  price  the  same  way— $100  each  month.  Only  a  dime  a  day. 
This  is  your  chance  to  double  your  earnings — earn  two  dollars 
in  the  same  time  it  takes  to  get  one  now.  The  coupon  is 
MAIL  IT  TODAY 


your  start 


Automobile  Motors;  Welding:  Motor  Con- 
struction and  Repair;  Carburetors  and  Set- 
tings; Valves.  Cooling;  Lubrication:  Fly- 
Wheels;Clutch;  Transmission;  Final  Drive: 
Steering;  Frames;  Tires;  Vulcanizing;  Ig- 
nition: Starting  and  Lighting  Systems; 
Shop  Kinks;  Commercial  Garage  Design 
and  Equipment;  Electrics;  Storage  Batter- 
ies;  Care  and  Repair  of  Motorcycles;  Com- 
mercial Trucks;  Gasoline  Tractors. 

-IOQ  Blueprints  of  Electric 
ILdO    Wiring  Diagrams 


Don't 
Send 
Money- 
Just 
Mail 
This 
Coupon 

American  Technical 
Society  ::  Chicago 


AMERICAN  TECHNICAL  SOCIETY 

Dept.  A  -356,    CHICAGO.  U.  S.  A. 

Please  send  me  the  6-volume  set  of  Automobile  Engineering  for  7 
days  examination,  shipping  charges  collect.  If  I  decide  to  buy  I  will 
send  $2.80  within  7  days  and  balance  at  the  rate  of  $3.00  a  month 
until  529. SO  has  been  paid.  Then  you  will  send  me  a  receipt  show- 
ing that  the  set  of  books  and  the  Consulting  Membership  are  mine 
and  fully  paid  for.  If  I  want  to  get  along  without  the  books.  I  will 
notify  you  after  7  days  to  send  for  them  at  your  expense. 


Name  

Address  . . . 

City  

Reference. 


.  State. 
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Everything  New 

About  Shop  Work! 


<  §£  c/>  <o 
o  Sao 

r  i;H  O  rr> 


\-\\nj;M 
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Examine  Them  Free 

The  sixth  edition  of  Modern  Shop  Practice  is  now  off  the  press. 
Let  us  send  you  the  six  volumes  for  seven  days'  free  examination 
— not  a  penny  in  advance.  See  how  27  mechanical  engineers, 
designers,  and  specialists  in  shop  methods  have  given  you  the 
benefit  of  their  vast  experience.  Read  what  they  say  about  pro- 
duction, metallurgy,  welding,  tool  making,  tool  design,  die  mak- 
ing, metal  stamping,  foundry  work,  forging,  pattern  making, 
mechanical  and  machine  drawing,  speed  lathes,  planers,  metal 
drillers,  grinders,  milling  machines,  stamping  machines,  die 
presses,  etc.  Then  after  free  examination,  send  the  books  back 
unless  you  are  convinced  they  will  raise  your  pay. 

I  —  -          .    The  more  you  know  about  machine 

Jump  Ahead  s  ?™nzzyyz 

hands  alone  to  earn  your  pay.  Make  your  head  work  for  you. 
Equip  yourself  with  knowledge  that  designs  machinery,  that 
does  the  big  work.  These  six  massive  volumes  tell  everything 
you  want  to  know  about  every  phase  of  shop  work.  Written  in 
rlear,  non-technical  language. 

Only  a  Dime  a  Day 

These  six  magnificent  volumes  are  flexibly  bound  in  American 
Morocco,  gold  stamped.  Contain  2300  pages,  2500  illustrations, 
photographs,  drawings,  explanatory  diagrams,  tables,  etc.  Up- 
to-date  labor  saving  methods  that  big  manufacturers  have  spent 
thousands  of  dollars  to  learn.  Facts  that  you  can  use  in  your 
every  day  work  at  once.  Examine  the  books  free.  Then  if 
satisfied,  pay  for  them  at  rate  of  10c  a  day. 

No  Money  in  Advance 

Not  a  cent  in  advance.  See  the  books  in  your  own  home  first  Read 
them  for  seven  whole  days  before  you  decide.  Make  no  deposit- 
assume  no  obligation.  If  you  are  not  more  than  satisfied — send  them 
back  and  you  won't  owe  a  cent.  If  you  are  sure  they  will  raise  your 
pay  —  send  only 

AMERICAN  TECHNICAL  SOCIETY 

D«pt.  M-SM  CHICAQO,  II.  S.  A 


$2.80  within  seven 
days  and  then  $3.00 
a  month  until  the 
special  introduc- 
tory price  of  $29.80 
has  been  paid. 
(Regular  price 
$45.00.)  With  each 
set  we  give  you 
Free  a  year's  Con- 
sulting Member- 
ship in  the  Amer- 
ican Technical  So- 
ciety. (Worth 
$12.)  Mail  coupon 
for  the  books  now. 
Send  no  monev. 


.  AMERICAN  TECHNICAL  SOCIETY 

I  Dipt  M-SM,  CHICAGO.  U.  ft.  A.  . 

I  Please  send  me  the  tlx-Tolume  eel  of  "Modern  Shop  Prae- 

.  tice"  for  seven  days'  examination,  shipping  charge*  collect. 

I  If  I  decide  to  bur.  I  will  send  11.80  wtthta  aaren  dan  and 

balance  at  $3  a  month  until  $39.80  baa  been  paid.  Then 
■  too  win  send  me  a  receipt  showing  that  the  set  of  books 
.  and  the  Consulting  Membership  are  mine,  and  fully  paid 
|  for.   If  I  think  I  can  get  along  without  the  books,  I  will 

return  them  at  your  expense  after  seven  days, 

|  Name  


I  Address. 
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As  a  matter  of  fact 

Your  first  R-E-A-L  cigarette 
pleasure  will  come  with  Camels! 

YOU'LL  swing  into  the  Camel  proces- 
sion as  easily  and  as  delightedly  as  any 
of  the  thousands  of  smokers  who  have 
found  these  cigarettes  an  absolute  revela- 
tion in  quality,  in  refreshing  flavor,  in 

\  meUow        and  in  body! 

Camels  are  unlike  any  cigarette  you  ever 
puffed.  They  are  a  creation — an  expert 
blend  of  choice  Turkish  and  choice  Domestic 
tobaccos.  As  sure  as  you  are  a  foot  high 
you  will  prefer  Camels  blend  to  either  kind 
of  tobacco  smoked  straight! 

Camels  fit  in  with  your  cigarette  desires 
just  one  hundred  per  cent !  The  satisfaction 
they  impart  to  smokers  is  simply  joyous. 

Camels  will  not  tire  your  taste!  And, 
Camels  leave  no  unpleasant  cigaretty  after- 
taste nor  unpleasant  cigaretty  odor. 

You'll  prove  out  our  enthusiasm 
when  you  compare  Camels  with 
any  cigarette  in  the  world  at  any 
price ! 


Camels  are  sold  everywhere  in 
scientifically  sealed  packages  of 
20  cigarettes  for  20  cents;  or  ten 
packages  {200  cigarettes)  in  a 
glassine- paper-covered  car- 
ton.   We  strongly  recom- 
mend this  carton  for  the 
home  or  office  supply 
or  when  you  travel. 


R.  J.  Reynolds  Tobacco  Co.,  Winston-Salem,  N.  C. 
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Keep  It 
For  $4.00 
Per  Month 


A  Finer  Typewriter 
at  a  Fair  Price 


Or  Return 
It  At  Our 
Expense 


Pre-War  Price  $100 
Now  $64 


The  Oliver  Typewriter-Was  $100 -Now  $64 

The  Guarantee  of  a  $2,000,000  Company  that  it  Is  the  Identical  Model 


Be  your  own  salesman  and  earn  $36.  You 
get  the  identical  typewriter  formerly  priced 
$100 — not  a  cent's  alteration  in  value.  The 
finest,  the  most  expensive,  the  latest  Oliver 
Model.  Old  methods  were  wasteful.  Our  new 
plan  is  way  in  advance.  It  is  in  keeping  with 
new  economic  tendencies.  It  does  away  with 
waste.   Inflated  prices  are  doomed  forever. 

During  the  war  we  learned  that  it  was 
unnecessary  to  have  great  numbers  of  travel- 
ing salesmen  and  numerous,  expensive  branch 
houses  throughout  the  country.  We  were  also 
able  to  discontinue  many  other  superfluous, 
costly  sales  methods.  You  benefit  by  these 
savings. 

Brand  New — Latest  Model 

Do  not  confuse  this  with  offers  of  earlier 
models,  rebuilt  or  second-hand. 
Note  the  signature  of  this  adver- 
tisement.  This  is  a  $2,000,000 
concern. 

We  offer  Tiew  Olivers  at  half 
price  because  we  have  put  type- 
writer selling  on  an  efficient, 
scientific  basis. 

You  can  now  deal  direct — sell 
to  yourself,  with  no  one  to  influ- 
ence you.  This  puts  the  Oliver  on  a  merit  test. 

You  Save  $36  Now 

This  is  the  first  time  in  history  that  a  new 
standard  $100  typewriter  has  been  offered  for 
$C4.  Remember,  we  do  not  offer  a  substitute 
model,  cheaper  nor  different.  But  the  same 
splendid  Oliver  used  by  the  big  concerns. 
Over  800,000  Olivers  have  been  sold. 


We  ship  direct  from  the  factory  to  you.  No 
money  down — no  red-tape.  Try  the  Oliver 
Nine  at  our  expense.  If  you  decide  to  keep 
it,  send  us  $4  per  month.  If  you  return  it, 
we  even  refund  the  out-going  transportation 
charges.  You  are  not  placed  under  the  slight- 
est obligation.  That's  our  whole  plan. 

We  rely  on  your  judgment.  We  know  yon  don't 
want  to  pay  double.  And  who  wants  a  lesser  type- 
writer? You  may  have  an  Oliver  for  free  trial  by 
checking  the  coupon  below.  Or  you  may  ask  for 
further  information. 

An  Amazing  Book 

All  the  secrets  of  the  typewriter  world  are  revealed 
in  our  startling  book  entitled  "The  High  Cost  of 
Typewriters-^The  Reason  and  the  Remedy" — sent 
free  if  you  mail  the  coupon  now.  Also  our  catalog. 
Order  your  free-trial  Oliver— or  ask  for  further  in- 
formation at  once.  Canadian  Price,  $82.00 


Typewriter  ( 
155-C  Oliver  Typewriter  Bldg,  Chicago 

NOTE  OAEEFULLY— Tbli  coupon  will  bring  yom  elthur  tfca  Oliver  Mas 
tor  tmtrlnl  or  farther  informntlon.  ChMiunrollTwhlah  70m  wink 


THE  OLIVER  TYPEWRITER  COMPANY, 

155-C  Oliver  Typewriter  Bldg.,  Chicago 

\  Ship  me  a  new  Oliver  Nine  (or  five  days'  free  inspection.  If  I  keep 
1 — 1  it.  I  will  pay  $64  at  the  rate  of  U  per  month.  The  title  to  remain  in 
you  until  fully  paid  for 

My  shipping  point  is  

This  does  not  place  me  under  any  obligation  to  buy.  If  I  choose  to 
return  the  Oliver,  I  will  ship  it  back  at  your  expense  at  the  end  of  fivedays 

□ Do  not  send  a  machine  until  I  order  it.  Mail  me  your  book— "Tin. 
High  Cost  of  Typewriters— The  Reason  and  the  Remedy,"  your 
de  luxe  catalog  and  further  information. 


Name   

Street  Addreee  . 
City  


.  State. 


*      Occupation  or  Bumineem. 
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PRACTICAL  MECHANICS 
FOR  EVERYDAY  MEN 


VOLUME  9 


SEPTEMBER,  1920 


IT  TELLS  YOU  HDW  TO 
MAKE  AND  DO  THINGS 


NUMBER  6 


What  is  New  in  Aviation 

A  Review  of  Foreign  Post-War  Airplane  Designs  Showing  the  Great 
Strides  Made  Toward  the  Eventual  Development 
of  Commercial  Aeronautics  Abroad 


By  Victor  W.  Page,  M.  S.  A.  E. 


PART  I 

THE  airplane  development  that 
has  been  noted  during  the  past 
year  has  been  mainly  of  a  com- 
mercial character,  and  while  no  radical 
changes  have  been  noted  in  the  design 
there  has  been  a  greater  realization  of 
underlying  aerodynamical  principles, 
so  that  practically  all  of  the  airplanes 
of  modern  development  show  that  rules 
of  practice  as  relates  to  design  are 
fairly  well  appreciated  by  engineers. 
The  airplanes  of  the  present  time  are 
good  examples  of  the  best  engineering 
practice,  and  designers  are  now  con- 
cerned with  problems  incidental  to  mak- 
ing airplanes  more  efficient.  As  a  re- 
sult, many  excellent  machines  designed 
especially  for  commercial  work  have 
been  produced  by  airplane  constructors 
all  over  the  world. 

At  a  recent  aero  show  held  in 
England,  only  three  out  of  about  thirty 
machines  exhibited  were  military  types. 
Of  the  number  remaining,  two  were 
small,  single  seaters  of  low  power  in- 
tended for  sporting  purposes,  and  one 
a  racing  machine  pure  and  simple.  Of 
the  remaining  craft,  over  half  of  the 


number  were  provided  with  enclosed 
cabin  accommodations  for  the  pas- 
sengers. This  indicates  that  there  is  a 
decided  tendency  towards  providing 
comfort  for  passengers  who  may  desire 
to  travel  by  air.  It  is  now  an  accepted 
principle  of  design,  that  cabins  must 
be  provided  on  commercial  passenger 
carrying  machines,  but  there  is  con- 
siderable difference  of  opinion  as  to 
how  these  cabins  should  be  arranged. 
It  is  not  a  difficult  proposition  to  de- 
sign a  very  efficient  cabin  on  machines 
having  two  or  more  motors  mounted  be- 
tween the  planes.  In  such  machines 
practically  the  entire  front  and  central 
portions  of  the  fuselage  are  available 
for  passenger  accommodation. 

In  most  of  the  multi-engine  ma- 
chines, it  is  possible  to  extend  the  pas- 
senger accommodations  from  a  point 
forward  of  the  leading  edge  of  the 
wing  to  a  point  some  distance  aft  of  the 
trailing  edge.  The  quarters  for  the 
pilot  are  usually  in  the  nose  of  the 
fuselage.  It  is  not  such  a  simple  mat- 
ter to  design  a  cabin  for  passenger 
carrying  on  machines  using  but  one 
engine.    In  one  system  of  construction 


the  pilot  can  be  placed  ahead  of  the 
passengers,  in  others  he  must  be  placed 
at  the  rear.  Considering  the  matter 
from  the  pilot's  point  of  view,  the  for- 
ward position  is  undoubtedly  pre- 
ferred on  account  of  providing  superior 
opportunities  for  observation. 

In  the  matter  of  power  plants,  prac- 
tically all  of  the  machines  that  are  be- 
ing offered  at  the  present  time  for  com- 
mercial or  sporting  purposes,  .use  the 
fixed  cylinder  engines.  While  the  ro- 
tary engine  has  many  good  features,  it 
is  apparent  that  it  is  not  as  economical 
in  fuel  and  oil  consumption  or  as  en- 
during as  the  more  conventional  types 
are,  so  that  one  need  not  expect  to  see 
the  rotary  engines  widely  adopted  in 
civil  aviation. 

One  of  the  points  on  which  con- 
siderable work  is  being  done  is  in  re- 
ducing the  risks  of  fire  by  better  power 
plant  installation  and  by  taking  pre- 
cautions, such  as  using  fire-proof  tanks 
and  fire-proof  bulk  heads  in  fuselages 
when  the  engine  is  installed  in  that 
member.  The  advantage  of  the  fire- 
proof tank  is  that  it  safeguards  the 
possibility  of  fire  following  a  crash  and 


The  Bristol  Triplane  Pullman  express  compared  to  a  small  single  seater  biplane  to  show  its  massive  size.   Its  proportions  are  so  good  that 
this  comparison  is  necessary  to  bring  out  Us  large  site  which  would  not  be  evident,  otherwise 
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also  reduces  the  liability  of  the  ma- 
chine catching  fire  while  in  the  air. 
Care  should  be  taken  with  carburetor 
placing  so  that  any  gasoline  that  may 
flow  out  of  it  will  drip  clear  of  the  ma- 
chine and  not  collect  around  the  power 
plant.  Then  again,  special  pains  should 
be  taken  in  the  installation  of  electric 
wiring  and  placing  of  ignition  units. 
Gauze  screens  to  prevent  back-firing  of 
the  engine  through  the  carburetor  are 
also  installed  in  the  induction  mani- 
fold. 

The  newer  types  of  machines  show 
that  metal  is  being  more  seriously  con- 
sidered as  structural  material  for  air- 
planes as  they  are  commercialized.  The 
work  done  on  the  development  of  all- 
metal  airplanes  by  the  Germans  has 
certainly  influenced  the  designers  of 
other  countries  to  use  metal  in  the  con- 
struction of  various  parts  of  their  ma- 
chines. While  it  has  not  been  impos- 
sible in  the  past  to  build  machines 
entirely  of  metal,  the  designers  have 
found  that  in  the  period  of  constantly 
changing  designs  that  the  usual  wood 
and  fabric  structure  was  better.  An- 
other thing  that  is  noted  in  the  newer 
machines  is  the  attention  being  paid 
to  the  elimination  of  parasitic  resistance 
by  the  elimination  of  struts  and  wiring 
bracing  and  the  use  of  internal  braces 
in  fuselages  and  wing  structures. 

Another  feature  that  must  become 
more  popular  as  airplanes  are  com- 
mercialized, is  the  building  of  airplanes 
of  unit  parts  as  much  as  possible,  so 
that  in  event  of  damage  to  one  part,  it 
will  not  be  necessary  to  remove  or  scrap 
the  adjoining  pieces.  For  example,  on 
a  one-piece  fuselage  such  as  a  mono- 
coque  construction,  any  real  damage  to 
any  part  of  the  fuselage  usually  calls 
for  a  complete  new  one.  If  a  fuselage 
was  built  in  two  or  more  sections,  as  is 
noted  on  some  of  the  newer  machines, 
then  only  that  section  that  is  damaged 
need  be  replaced.  The  fuselage  may 
be  made  in  three  pieces,  the  front  one 
being.comprised  of  the  engine  housing, 


the  middle  one,  the  passenger  cabin 
and  the  aft  portion,  the  tail  end  sup- 
porting the  empennage. 

Another  thing  that  can  be  changed 
to  advantage,  is  the  method  of  instal- 
ling the  engines,  so  that  many  parts 
must  be  removed  before  the  engine  can 
be  taken  out  of  the  fuselage.  It  would 
seem  that  a  desirable  change  in  design 
would  be  to  have  the  engine  compart- 
ment so  built  that  it  could  be  released 
from  the  fuselage  as  a  unit  when  re- 


per  horsepower  is  gradually  growing 
and  this  of  course  will  make  for  more 
economical  airplane  operation.  In  ma- 
chines intended  for  speed  or  war  use. 
a  loading  of  ten  pounds  per  horse- 
power was  considered  as  an  extreme 
that  should  not  be  exceeded.  This  of 
course  meant  that  speed  and  climbing 
ability  increased  very  much,  but  that 
the  load  carrying  capabilities  were  re 
duced.  In  very  few  instances  in  com- 
mercial work,  is  such  performance,  i.e.. 
high  speed  and  rate  of  climb,  a  matter 
of  vital  importance,  but  the  main  thing 
to  be  considered  is  economy  of  flight. 
The  value  of  a  saving  in  time  between 
a  machine  capable  of  travelling  at  a 
speed  of  1 50  miles  per  hour  and  carry- 
ing a  load  of  only  5  or  6  pounds  per 
horsepower,  with  that  capable  of  doing 
100  miles  per  hour  that  can  carry  20 
pounds  per  horsepower,  is  not  sufficient 
to  make  the  extra  speed  worth  the  ad- 
ded cost. 


worse* 

Side  view  of  the  Bristol  Triplane  Pullman  express  showing  door  by  which  passenger^ 

enter  cabin 


pairs  were  necessary  and  a  new  power 
unit  installed  in  its  place  so  that  the 
machine  would  not  be  laid  up  for  ex- 
tended periods.  Engine  trouble  will 
undoubtedly  be  one  of  the  main  rea- 
sons for  putting  airplanes  out  of  com- 
mission, while  if  the  easily  renewable 
power  units  were  available,  any  firm 
using  a  number  of  airplanes  for  com- 
mercial work  could  make  the  repairs 
needed  at  their  leisure  and  install  sub- 
stitute spare  power  plants  to  keep  the 
planes  in  commission. 

In  studying  the  specifications  of  the 
new  machines,  we  find  that  the  loading 


It  would  seem  that  commercial  air- 
planes that  are  capable  of  a  speed  ot 
100  miles  per  hour  would  be  superior 
to  any  existing  means  of  commercial 
transportation,  such  as  locomotives, 
steamships,  or  automobiles.  The  loco- 
motive is  the  only  transportation  agent 
that  is  capable  of  carrying  passenger- 
continuously  at  speeds  anywhere  ap- 
proaching the  airplane  and  in  most 
cases  its  maximum  average  speed  i> 
but  little  more  than  half  the  velocity 
that  can  be  maintained  by  the  airplane. 

Commercial  aviation  can  not  be  ex- 
(Continued  on  page  504) 


View  of  the  JLb  all  metal  internally  trussed  monoplane,  an  aircraft  of  German  design  and  development  that  is  recognhed  as  the  most 
efkienl  and  economically  operated  airplane  type  yet  btiUt  for  commercial  use 
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A  BATTERY  CHARGING  OUTFIT 


4  LL  garage  men  are  interested  in 
l\  battery  charging  as  it  is  a  profit- 
-L  A.  able  source  of  income  if  a 
charging  appliance  can  be  obtained 
that  is  economical  to  operate  in  regards 
to  both  current  consumption  and  up- 
keep expense.  There  have  been  nu- 
merous types  of  rectifiers  made  for 


Compact  battery  charging  outfit 


garage  use,  all  of  which  have  advan- 
tages. Many  garages  are  successfully 
using  the  motor  generator  type  of 
charging  set  and  this  has  been  proven 
to  be  an  economical  means  of  charging 
batteries.  It  is  stated  by  makers,  that 
devices  of  this  kind  do  not  need  any 
manipulation  or  special  bulbs  as  some 
types  of  rectifiers  do  and  also  that  they 
will  charge  for  extended  periods  with- 
out bulb  renewals  as  are  sometimes 
needed  in  rectifiers  of  the  bulb  type. 

The  outfit  shown  in  the  accompany- 
ing illustration  consists  of  an  alternat- 
ing current  motor  which  drives  a  direct 


current  generator.  The  two  electrical 
machines  are  mounted  together  on  a 
substantial  base  and  in  a  casing  which 
injures  that  both  machines  will  be  kept 
in  absolute  alignment.  The  switch- 
board rheostat  is  carried  above  the 
motor  generator  unit  and  carries  vari- 
ous appliances,  clearly  illustrated,  these 
consisting  of  D.C.  and  A.C.  switches 
and  regulating  rheostat,  an  ampere 
meter  and  test  lamp. 

There  are  four  binding  posts- or  ter- 
minals at  the  switchboard,  alternating 
the  current  going  to  the  two  upper  bind- 
ing posts,  this  being  taken  from  the 
lighting  or  power  lines  in  the  garage, 
while  to  let  forth  direct  current  which 
is  generated  by  the  dynamo,  is  taken 
from  the  two  lower  binding  posts  and 
directed  to  the  charging  line.  The  di- 
rect current  armature  and  the  A.C. 
motor  rotor  are  supported  at  each  end 
by  ball  bearings,  which  is  a  refinement 
of  design  of  considerable  value  on 
equipment  that  must  be  continuously 
operated. 

Another  illustration  shows  the  sim- 
ple means  of  regulating  the  current 
supplied  to  batteries  by  the  rheostat, 
while  the  view  of  the  battery  room 
shows  a  modified  form  of  this  batter)' 
charging  outfit  that  can  be  used  in  con- 
nection with  a  number  of  rheostats, 
whenever  a  large  number  of  batteries 
are  being  charged. 

The  small  outfit  has  a  capacity  for 
charging  from  one  to  ten  six  or  twelve- 
volt  batteries.  The  larger  outfit,  which 
is  used  in  connection  with  the  four  rheo- 
stats and  switchboards,  will  charge  32 
batteries.  It  will  develop  at  the  gen- 
erator end  60  to  70  volts  and  30 
amperes.     The  dynamo  is  driven 
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by   a    five   horsepower    A.C.  motor. 

It  will  be  evident  that  by  the  use 
of  qne  of.  these  sets  that  absolutely  di- 
rect current  is  generated,  which  battery 
makers  claim  is  more  suited  for  batter) 
charging  purposes.  The  function  of  a 
rectifier  is  to  divide  the  alternating  cur- 
rent so  that  the  battery  is  really  charged 
in  a  series  of  impulses  or  beats,  so  that 
the  batteries  will  last  longer  when 
charged  by  apparatus  supplying  a  con- 


Battery  charging  current  is  easily  regulated 

tinuous  direct  current,  than  those  in 
which  the  alternating  current  is  recti- 
fied and  which  deliver  a  pulsating  di- 
rect current  to  the  battery  charging 
lines. 

With  a  device  of  the  form  illustrated, 
it  is  claimed  that  it  is  possible  to  charge 
batteries  at  a  cost  of  from  four  to  twelve 
cents  each  for  current.  The  garage  men 
will  readily  appreciate  that  this  offers 
a  source  of  profit  inasmuch  as  the  bat- 
teries when  charged  do  not  require  con- 
tinuous supervision  but  need  only  peri- 
odical inspection.  One  of  the  many 
features  in  operating  a  successful  bat- 
tery charging  set  is  to  use  dependable 
charging  equipment  and  the  only  way- 
one  can  obtain  the  best  charging  results 
is  by  careful  investigation  of  the  dif- 
ferent appliances  on  the  market.  Many 
sets  similar  to  those  illustrated  have 
been  sold  and  are  now  in  daily  use  and 
are  giving  good  results. 


What  is  claimed  as  a  long  distance  speed 
record  for  airplanes  has  recently  been  re- 
ported from  Italy,  where  a  biplane  with  a 
750  h.  p.  twelve  cylinder  Fiat  engine  carry- 
ing two  passengers  in  addition  to  the  pilot 
went  from  Turin  to  Rome  a  distance  of 
388  miles  in  two  hours  and  IS  minutes,  an 
average  speed  of  over  172  m.  p.  h.  The 
same  machine  a  few  days  previously,  carry- 
ing four  passengers  and  a  pilot,  was  credited 
with  a  speed  of  161.5  m.  p.  h.  The  latter 
flight  was  made  in  an  aerodome  so  that  the. 
effect  of  wind  was  eliminated. 


Battery  room  snowmg  mstaUalwn  of  rotary-converter  )or  battery  charging  purposes 
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A  3#0-Watt  Arc  Light  Transformer 

By  H.  H.  Parker 

Drawings  by  the  Author 


THE  small  magnetic  leakage 
transformer  described  below  was 
designed  to  furnish  a  stepped 
down  voltage  of  30  or  60  for  experi- 
mental work  with  an  arc  struck  be- 
tween two  half-inch  standard  carbons, 
which  would  cause  no  undue  distur- 
bance on  the  110  volt  60  cycle  house 
circuit  to  which  the  transformer  pri- 
mary was  connected.  There  will  be  suf- 
ficient current  at  30  volts,  to  operate  a 
small  arc  and  of  course  a  more  intense 
one  at  60;  the  contacting  of  the  car- 
bons to  strike  the  arc  causes  only  a 
light  flicker  on  a  forty  watt  lamp  on 
the  same  branch — very  much  less  dis- 
turbance than  the  running  of  a  frac- 
tional horse-power  induction  motor. 
The  windings  allow  for  about  five 
amperes  at  60  volts  and  five  or  ten  at 
30,  depending  upon  whether  one  or  two 
coils  are  used,  in  the  secondary;  this  is 
sufficient  for  ordinary  purposes  though 
the  transformer  is  not  of  sufficient  ca- 
pacity for  an  electric  furnace  or  other 
heavy  work.  An  interesting  experi- 
ment is  to  strip  the  wood  off  an  ordin- 
ary pencil,  break  the  lead  in  half  and 
attach  the  two  pieces  to  the  30  volt 
terminals,  using  a  single  secondary  coil. 
A  small  but  energetic  arc  will  be  struck 


which  will  throw  off  considerable  light. 
Here  is  a  suggestion  for  the  model 
making  enthusiast:  a  miniature  search- 
light operated  by  small  pencil  carbons 
should  prove  most  realistic  and  give 
an  intense  light 

The  transformer  as  described  is  de- 
signed for  either  110  or  220  volts  by 
connecting  the  two  primary  coils  in 
parallel  or  series;  the  secondary  volt- 
ages will  be  the  same  in  each  case.  The 
standard  frequency  of  60  cycles  is  pro- 
vided for;  other  frequencies  require  a 
change  in  the  cross  section  of  the  core, 
as  explained  later.  The  secondary 
winding  is  in  two  coils  also;  they  may 
be  connected  in  series  or  parallel  or 
used  separately. 

To  start  with,  we  have  the  well- 
known  transformer  equation: 
E  x  1000000000 

T  

4.44  x  f  x  B  x  A 
Where  "T"  is  the  number  of  primary 
turns, 
"f"  the  frequency, 
"B"  the  magnetic  flux  through 

the  core, 
"A"  the  area  of  core  cross-sec- 
tion. 


It  is  assumed  that  the  core  will  be 
built  of  "stove"  iron,  the  most  easily 
obtained  material;  for  such  iron,  "B" 
is  usually  given  a  value  of  40,000.  If 
transformer  iron  or  silicon  steel  can  be 
obtained,  a  smaller  core  may  be  used, 
for  "B"  will  then  be  60,000  or  more. 
Our  core  will  be  given  an  area  of  two 
square  inches,  making  it  1%  inches 
wide  and  1&  inches  thick.  With  "f" 
at  60  and  "B"  40,000  the  above  equa- 
tion gives  516  as  the  number  of  turns 
required;  we  will  use  500. 

If  other  material  is  used  for  the  core, 
as  mentioned  above,  or  a  different  fre- 
quency, the  following  core  areas  are 
suggested: 

With  "B"  at  60,000  and  "f"  still  at 
60,  "A"  will  be  1.37  sq.  in.;  a  core 
one  inch  wide  and  l}i  inches  thick 
would  do.  The  number  of  turns  would 
be  the  same. 

At  a  frequency  of  25  cycles,  "B"  40,- 
000,  "T"  500,  "A"  would  be  4.95  sq. 
in.,  requiring  a  core  2  by  2l/2  inches. 

At  25  cycles  with  "B"  60,000,  "A" 
would  then  be  3.3  sq.  in.  and  the  core 
would  be  1^2  by  2J4  sq.  ins. 

For  a  different  frequency  or  value  of 
"B,"  substitute  the  values  in  the  above 
equation,  with  "T"  at  500. 


Details, 300  Watt  Arc  Transformtr 
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Details  300  Watt  Transfurmer 
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Fiq.4  Insulating  spacar  fibre 
or  shellacked  cardboard. 
Trim  edges  after  in  place  and 
coi's  wound 


Fig.l.80*Core,"5tove'lron.(W)25or  less, If  transformer 
iron  or  silicon  steel  used.cross  section  may  be  reduced 
See  Text. 


Start  taping  coil  hare  under  leads, 
wrap  around coil.clockwise,  andend 
on  top  of  leads. 


Flexible  Lead^ 
Solder  then  insulate- 


Fiq30ne  section(half  coil)  wound  on  mandrel.remainder  of 
wire  rewound  on  another  mandrel  ready  to  start 
second  section  in  opposite  direction. when  flange 
is  screwed  in  place 


Fig.Z  Assembling  the  Core  How  the  two  legs 
and  one  yoke  are  built  up  round  o  wooden  form 


Spacer 


Fig  6  One  coil  complete,  temporary  tape  bindings 
in  place  and  off  of  mandrel;  ready  for  finar 
tape  wrapping  How  leads  are  soldered  so  as 
to  leave  coil  in  same  direction. 


Weiaht  I 


FigS  How  Speed  counter  may  be 
attached  to  Iqthe  or  w.ndtng 

jig  to  count  the  number  of 
turns  in  coil  winding. 
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Construction  of  Core 
Taking  up  the  core,  primary  and 
secondary  windings  in  order:  for  the 
core,  get  some  black  stove  iron,  as  thin 
us  possible,  though  it  generally  runs 
about  0.025  inch  in  thickness.  If  ob- 
tainable, regulate  transformer  iron  or 
silicon  steel  will  be  better  and  a  smaller 
core  may  be  used  as  mentioned  above. 
Have  this  iron  cut  up,  if  possible,  into 
strips  an  inch  and  a  quarter  wide;  the 
amount  required  depends  upon  the 
thickness  of  the  iron.  Then  cut  up 
the  strips  in  two  lengths  for  the  core 
and  yoke  pieces,  to  the  dimensions  given 
in  Fig.  1;  pile  them  up,  clamp  in  a 


the  bothersome  inside  end  is  eliminated. 
Make  >a  wooden  winding  mandrel  as 
shown  in  Fig.  3,  the  core  being  by 
1J4  inches  to  allow  room  for  the  tape 
wrapping  on  the  coils.  One  flange  of 
the  jig  should  be  adjustable;  for  wind- 
ing the  first  section  it  should  be  placed 
inch  from  the  end  flange;  after  the 
first  section  is  wound  it  is  moved  along 
to  allow  for  winding  the  second  section 
of  the  same  width. 

Prepare  some  sheets  like  those  in 
Fig.  4,  of  thin  fibre  shellacked  card- 
board or  other  insulating  material. 
Thread  one  of  these  spacers  on  the  No. 
17  wire,  then  the  loose  jig  flange  and 
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Fig.7  Transformer  Complete 
(Except  for  Connection  Ranel) 


vise  and  file  the  ends  even  and  square, 
then  separate  and  give  one  side  of  each 
a  thin  coat  of  shellac.  When  dry  as- 
semble the  two  cores  and  one  yoke 
around  the  wooden  form  shown  in  Fig. 
2,  being  careful  to  stagger  the  joints. 
The  other  yoke  must  be  left  off  until 
the  windings  are  in  place,  when  the 
pieces  are  pushed  into  place  separately. 
The  pile  should  be  inches  high 
when  tightly  compressed;  clamp  the  two 
legs  to  the  board  "B"  and  remove  the 
board  "A."  This  frees  the  yoke,  which 
may  be  clamped  or  held  in  a  vise  while 
the  legs  are  freed  from  board  "B." 
Round  the  corners  of  the  legs  very 
slightly,  then  wrap  tightly  with  black 
friction  tape,  always  keeping  a  clamp 
just  above  the  tape  as  it  is  wound  on. 
Wind  on  a  single  layer  of  cambric 
"armature"  tape  on  each  leg,  release 
the  yoke  and  clamping  only  the  corners, 
wrap  this  also  with  friction  tape.  Give 
the  whole  several  coats  of  shellac, 
especially  the  taped  legs  where  the 
windings  will  be  located. 

How  to  Make  the  Primary  Coils 

Now  for  the  primary:  we  will  use 
two  coils,  connected  in  parallel  for  110 
and  in  series  for  220  volts;  two  No.  17 
dec  wires  in  parallel  will  carry  about 
three  amperes  and  1000  turns  of  this 
will  bo  used,  in  two  coils  of  500  turns 
and*  eacfi  coll  wound  in  two  sections  of 
25*0'  turns'  each.  Winding  in  this  man- 
ner subdivides  the  E.  M.  F.  in  the  coils 
and  as  both  ends  are  on  the  outside, 


then  pull  through  and  measure  off 
•about  224  feet  of  the  wire,  enough  for 
250  rums  approximately.  Without  cut- 
ting the  wire  slip  the  spacer  and  flange 
over  the  mandrel,  with  the  wire  just 
measured  off  OUTSIDE;  then  wind  it 
temporarily  around  the  OUTER  end  of 
the  mandrel,  screw  the  flange  in  place 
$4  inch  from  the  other  end,  lay  some 
friction  tape  in  the  groove  on  each  side 
to  hold  the  sections  temporarily  when 
wound  and  wind  on  250  turns;  the  wire 
is  fed  from  the  spool  while  the  first 
portion  measured  off  stays  on  the  man- 
drel and  revolves  with  it.  This  wind- 
ing may  be  performed  upon  a  lathe  or 
a  made-up  winding  jig  or  even  simply 
by  hand.  As  it  is  bothersome  to  keep 
track  of  the  exact  number  of  turns,  if 
a  revolution  counter  is  at  hand  it  may 
be  attached  to  the  rear  end  of  the  lathe 
spindle  as  shown  in  Fig.  5  or  to  the 
shaft  of  the  winding  jig.  A  weight 
clamped  to  the  body  keeps  it  from  turn- 
ing with  its  spindle. 

One  section  being  wound,  stay  the 
loose  end  and  move  the  flange  along  for 
its  second  position ;  the  first  section  will 
usually  remain  in  place  without  taping. 
Wind  off  the  outer  portion  of  the  wire 
on  to  another  mandrel  or  spool;  it  will 
be  necessary  to  pull  it  through  the 
flange  or  if  the  latter  is  made  in  two 
parts  and  screwed  together  this  trouble 
will  be  obviated.  The  wire  being  re- 
wound, the  second  section  of  the  coil 
is  ready  for  winding,  but  be  sure  to 
wind  this  in  the  OPPOSITE  DIREC- 


TION from  the  first,  otherwise  the 
two  sections  will  neutralize  each  other. 
Another  method  would  be  to  wind  the 
two  sections,  separately  and  opposite, 
then  solder  the  inner  ends  together,  but 
while  this  might  be  practicable  with  the 
No.  17  wire,  the  secondary  wire  is  much 
heavier  and  might  cause  difficulty  in 
making  a  smooth  joint;  the  joint  would 
also  have  to  be  specially  insulated. 

The  two  sections  being  wound,  bind 
them  temporarily  with  the  friction  tape 
and  slip  off  the  mandrel;  the  coil  will 
then  look  like  Fig.  6.  Solder  flexible 
leads  to  the  coil  and  as  it  is  convenient 
to  have  both  leads  leave  the  coil  in  the 
same  direction,  solder  one  reversed  as 
shown.  Insulate  the  joints  and  then 
soak  the  whole  coil  in  shellac  and  bake 
in  an  oven.  When  dry  and  hard  wrap 
the  coil  in  cambric  or  insulating  tape 
(Do  not  use  black  friction  tape)  be- 
ginning the  wrapping  under  the  leads 
and  working  away  from  them  around 
the  coil  and  back  over  them  Secure 
the  tape  with  a  few  stitches  and  give 
the  tape  several  coats  of  shellac.  Mark 
the  corresponding  end  of  each  coil  so 
that  they  may  be  properly  connected  in 
series  or  parallel. 

Winding  Secondary  Coils 
The  secondary  coils  are  wound  in  the 
same  way  but  they  will  be  harder  to 
wind  as  the  wire,  No.  12  dec  is  rather 
stiff.  Each  coil  will  contain  136  turns 
in  two  sections,  68  turns,  or  about  60 
feet,  to  the  section.  As  the  leads  should 
always  be  carried  to  some  kind  of  con- 
nection panel  and  as  flexible  secondary 
leads  would  have  to  be  rather  heaw,  it 
would  be  best  to  carry  out  the  No!  12 
wire  itself  to  the  panel';  the  No.  17  wire, 
being  smaller,  would  be  in  danger  of 
being  broken. 

If  the  builder  desired  a  different 
secondary  voltage,  the  number  of  rums 
could  be  varied  in  accordance  with  the 
proportion 

Primary  EMF:  Secondary  EMF= 
No.  turns  in  primary:  No.  turns  in 
secondary. 

After  all  the  coils  are  thoroughly 
baked  dry,  they  are  slipped  over  the 
legs  of  the  core;  if  a  coil  should  stick, 
taper  off  the  end  of  the  wooden  winding 
mandrel  and  drive  it  into  the  coil  to 
open'  it  sljghtly.  The  two  primary  coils 
are  on  one  leg  and  the  secondary  on  the 
other;  this  arrangement  is  best  for  the 
purpose  the  transformer  is  to  be  used 
for,  as  there  will  be  a  certain  amount  of 
magnetic  leakage  when  the  secondary 
terminals  are  shorted,  which  will  assist 
in  cutting  down  fluctuations  in  the 
house  circuit.  To  complete  the  core 
assembly,  the  remaining  yoke  pieces  are 
pushed  into  place  across  the  top  of  the 
core,  the  corners  clamped,  the  yoke 
taped  and  the  clamps  released  for  good. 
Fig.  7  shows  the  transformer  complete, 
but  no  connection  panel  or  mounting 
is  shown . 
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Utilizing  Auto  Motor  Power  for 
Driving  Machinery 


A NUMBER  of  appliances  have 
been  constructed  to  make  use  of 
the  power  of  engines  of  Ford  and  other 
cars,  for  driving  machinery.  All  may 
be  practical,  but  some  are  better 
adapted  to  the  work  than  others.  The 
better  types  of  these  devices  are  in- 
stalled at  the  front  of  the  engines,  hav-. 
ing  power  take-off  mechanism  or  trans- 
mitters that  are  firmly  attached  to  the 
frame  of  the  car.  The  type  for  trans- 
mitting power  that  is  directly  con- 
nected to  the  crank-shaft  of  the  engine, 
by  a  coupling  that  remains  permanently 
on  the  crank-shaft,  has  been  previously 
described  in  Everyday  Engineering 
Magazine.  In  a  recent  issue  an  ex- 
temporized rigging  was  described  by 
which  an  automobile  furnished  power 
for  a  factory.  The  accompanying  il- 
lustration shows  two  methods  that  will 
interest  our  readers  as  they  are  easily 
carried  out  and  while  it  is  not  an  eco- 
nomical proposition  to  use  an  automo- 
bile as  a  power  plant  as  a  permanent  in- 
stallation yet  for  intermittent  or  emer- 


gency work,  it  is  well  to  know  that 
this  can  be  done  without  injury  to  the 
car  mechanism. 

In  one  type  of  power  take-off  or 
transmitter,  the  power  is  taken  from  the 
rear  wheels.  To  use  this  no  changes' 
in  the  car  are  necessary.  The  trans- 
mitter consists  of  a  pair  of  jacks  con- 
nected to  a  shaft  having  three  pulleys, 
two  being  of  one  size  and  the  third  or 
center  pulley  a  smaller  size.  The  trans- 
mitter is  placed  under  the  rear  axle  and 
with  the  jacks  the  wheels  are  lifted  and 
positioned  so  the  tires  bear  against  the 
faces  of  the  two  outer  pulleys.  The 
engine  is  started,  the  high  speed  clutch 
engaged  and  the  rear  wheels  drive  the 
pulleys  and  shaft.  Power  for  driving 
machinery  is  taken  from  the  center 
pulley.  A  governor  is  not  used,  the 
regular  spark  and  throttle  affording 
control.  Because  of  friction,  the  power 
delivered  at  the  rear  wheels  is  not  as 
large  as  with  the  type  coupled  to  the 
engine.  No  statement  is  made  by  the 
manufacturers  as  to  the  power  obtained 
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for  useful  work,  but  apparently  it  is 
adequate  for  the  purpose  desired.  The 
manufacturer  claims  that  the  power  ob- 
tained will  drive  wood  saws,  concrete 
mixers,  grinders  and  other  machinery 
of  a  like  type. 

A  home-made  transmitter  was  de- 
scribed in  a  recent  issue  of  the  Auto- 
mobile  Journal  and  the  owner  claims 
that  he  operates  a  small  shop  with 
power  from  his  car.  When  not  in  use 
on  the  road,  the  car  is  backed  into  a 
shed  adjoining  the  shop,  at  the  back 
end  of  which  a  concrete  pit  has  been 
made.  In  this  pit  are  two  short  lengths 
of  shafting  supported  by  suitable  bear- 
ings, the  shafting  being  spaced  about 
24  inches  apart.  The  front  shaft  carries 
a  pulley  at  each  end  to  engage  the  faces 
of  the  wheel  tires.  The  rear  shaft 
carries  the  two  pulleys  for  engaging 
the  wheel  tires  and  a  pulley  for  run- 
ning a  belt  to  a  line  shaft  in  the  shop. 
Slots  are  cut  in  the  floor  so  that  the  car 
may  be  backed  into  them,  the  wheels 
engaging  the  pulleys  of  the  power  trans- 
mitter. 

The  wheels  are  held  in  place  by  the 
weight  of  the  car  and  the  width  of  the 
slots.  The  owner  makes  the  suggestion 
that  the  car  may  be  anchored  at  the 
sides  to  keep  the  tires  from  working 
against  the  slots,  but  if  flat-faced  pul- 
leys perfectly  leveled  are  used  he  claims 
little  trouble  will  be  experienced.  Hard 
wood  blocks  placed  under  the  pillow 
blocks  of  the  bearings  serve  as  cushions 
and  the  method  of  obtaining  power  is 
the  same  as  with  the  device  shown 
above  it. 


It  is  said  that  from  the  days  of  Han- 
nibal to  the  days  of  Waterloo,  the  size 
of  an  army  was  restricted  by  pestilence. 
Preventive  medicine  has  made  enor- 
mous strides  in  the  last  few  years  and 
armies  are  now  subjected  to  the  most 
active  and  efficient  methods  for  pre- 
venting all  diseases.  This,  on  its  face, 
has  a  humanitarian  aspect,  but  the 
result  has  been  to  make  possible  the 
use  of  the  enormous  armies  of  the  late 
war  that  caused  the  enormously  greater 
loss  of  life  and  production  of  misery 
than  in  the  olden  times.  While  chem- 
istry is  thus  busy  saving  lives,  it  has 
been  calculated  that  in  the  late  war  over 
30%  of  casualites  among  the  United 
States  troops  were  due  to  chemical  gas 
attacks.  Chemistry  bids  fair  to  be  an 
increasing  factor  in  offensive  warfare 
in  the  future. 


Camphor  moth  balls  and  tobacco  have 
been  used  for  preserving  woolen  goods  and 
furs  from  moths  during  the  summer.  Neither 
of  these  have  been  proved  to  be  really  effec- 
tive. The  French  wrap  the  article  in  news- 
papers, and  it  is  quite  a  possible  theory  that 
the  odor  of  printers'  ink  plays  a  part  in 
the  precipitation  of  the  goods  from  destruc- 
tion. 
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A  GIANT  GERMAN  AIRSHIP 

AN  interesting  report  on  German 
A  progress  in  aviation  has  been  made 
by  Col.  William  Hensley  of  the  bal- 
loon and  airship  division  of  the  Air 
Service.  Col.  Hensley  flew  to  Scot- 
land on  the  return  trip  of  the  R-34 
through  the  courtesy  of  the  British 
Government,  and  shortly  thereafter  de- 
parted for  Germany.  He  reports  that 
the  Germans  gave  him  every  oppor- 
tunity to  see  the  various  creations  in 
heavier  and  lighter-than-air  craft  and 
afforded  him  an  opportunity  to  pilot 
the  giant  passenger  airship  Bodensee. 
He  was  shown  through  the  Zeppelin 


works  at  Lowenthal,  where  he  saw  the 
giant  L-72  which  was  designed  and 
constructed  for  the  sole  purpose  of 
bombing  New  York.  He  sought  out 
the  pilot  of  this  machine,  learning  that 
this  man  was  the  coolest,  most  daring 
and  efficient  of  German  war  pilots  and 
had  successfully  bombed  London  ten 
times,  raked  Dunkirk  and  caused  great 
havoc  on  the  Russian  front  early  in  the 
war. 

The  enormous  airship  is  unique  in 
many  ways.  To  camouflage,  it  to  the 
minimum  of  visibility,  the  belly  is 
painted  black,  its  sides  are  splotched 
with  cloud-effect  gray,  while  the  top  is 
painted  a  medium  amber  color.   At  be- 


tween 5,000  and  10,000  feet  these  col- 
ors fit  in  almost  perfectly  with  the  sky. 
The  L-72  is  779  ft  long,  has  an  89-ft. 
beam  and  is  95  ft  high.  It  is  pro- 
pelled by  six  260  h.p.  Maybach  engines 
at  a  speed  of  91  m.p.h.  and  the  ca- 
pacity of  its  fuel  tanks  is  11,000  gal., 
which  gives  a  cruising  radius  of  9,500 
miles.  The  hydrogen  capacity  is 
2,470,000  cu.  ft.  and  the  total  lifting 
power  is  86  tons,  with  50  tons  of  this 
available  as  dispensable  lifting  power. 
The  L-72  was  designed  to  carry  $y2 
tons  of  bombs  in  addition  to  the  crew, 
fuel  supplies  and  stores. — Air  Service 
News  Letter. 


A  Steam  Traveling  Crane 

A  Suggestion  for  the  Model  Maker  Who  Wishes  to  Make  an  Interesting  W orking  Model  of  Unusual  Design 


WITH  the  coming  of  winter 
again  and  inclement  weather, 
when  one  feels  the  comfort  of 
being  indoors,  we  all  begin  to  look  for 
something  interesting  to  take  up  our 
attention.  And  for  some  readers  of 
Everyday  Engineering  who  no  doubt 
are  interested  in  mechanical  work  there 
is  pleasant  entertainment  in  their  work- 
shops, be  it  merely  a  few  tools  and  a 
collection  of  odds  and  ends  or  the 
splendidly  equipped  workshops  of 
those  more  fortunate,  who  had  more 
cash  at  their  disposal. 

The  question  of  what  to  make  is 
often  a  tiresome  one  for  some  inexperi- 
enced model  makers,  and  how  to  go 
about  it  and  what  is  required  in  the  way 
of  material  is  a  source  of  worry  to  the 
inexperienced. 

A  very  interesting  model  to  build  and 
operate  is  a  steam  crane.  It  is  not  too 
difficult  to  be  beyond  the  average  ama- 
teur mechanic  and  requires  but  a  few 
[feet  of  track  to  run  on,  is  a  compact 
model  with  a  variety  of  motions  and 
ithe  material  necessary  is  very  modest 
land  requires  but  a  small  outlay. 

I  shall  endeav6r  to  describe  this  little 
engine  and  begin  with  a  summary  of 
the  material  required,  which  in  the 
case  of  the  engine  described  is  as  fol- 
lows: - 

A  piece  of  seamless  brass  tube  9  in. 
long,  3  in.  in  diameter  for  the  boiler. 
Two  discs  of  brass  cut  to  fit  the  inside 
of  the  tube  should  be  of  3/32  in.  in 
thickness  for  the  top  and  bottom.  A 
piece  of  seamless  brass  tube  6  in.  long, 
1J^  in  in  diameter,;  3/32  in.  thick  for 
the  control  flue.  Four  pieces  of  brass 
tube  about  2  in.  long.  Standard  %  in. 
brass  pipe  is  very  good  for  the  cross 
water  tubes.  A  piece  of  y2  in.  hard- 
wood 10  in  long,  5  in.  wide  for  the 
crane  deck.  About  1  sq.  ft.  %  in.  sheet 
brass  for  the  main  bearings  of  the 
engine.  Two  cylinders  y2  in.  bore, 
stroke.   These  can  be  obtained  in  cast- 
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ings  and  built  up,  or  bought  already 
finished.  The  question  of  cylinders 
can  be  best  dealt  with  to  suit  the  re- 
quirements of  the  individual.  Double 
.acting  oscillating  cylinders  can  be  used 
with  excellent  results,  or  two  slide  valve 
cylinders.  I  would  recommend  ready 
made  slide  valve  cylinders  and  the  link 
motion  reversing  gear  of  the  large  ma- 
chines can  easily  be  left  out,  if  so  de- 
sired, and  the  load  controlled  in  lower- 
ing by  the  hand  brake.  If  one  has  a 
lathe  in  the  workshop  the  castings  of 
cylinders  can  be  made  up  and  finished 
with  ease,  the  necessary  data  for  the 
operation  being  usually  furnished  by 
the  makers.  An  internal  gear  3  in.  in 
diameter  and  a  pinion  of  the  same 
pitch  l/2  in.  in  diameter.  Two  bevel 
gears  y2  in.  in  diameter,  3/16  in.  hole, 
completes  the  swinging  motion.  One 
gear  3  in  in  diameter  and  pinion  y2  in. 
in  diameter  for  the  hoisting  motion. 
These  were  obtained  from  an  old  tele- 
phone magneto,  the  pinion  being  bushed 
to  fit  the  crankshaft.  Six  other  bevel 
gears  are  required  for  the  traveling  mo- 
tion; these  should  be  y2  in.  in  diam- 
eter, 3/16  in.  hole  and  the  same  pitch. 
Also,  there  are  four  locomotive  trailing 
wheels  1J4  m-  in  diameter  on  tread, 
but  any  size  near  that  which  would  be 
suitable.  Some  %  in.  steam  pipe  and 
various  odds  and  ends  to  be  found  in 
the  scrap  box. 

The  base  or  deck  was  first  prepared; 
it  was  cut  from  the  piece  of  hardwood 
10  in.  x  5  in.,  as  shown  in  Fig.  1.  The 
circular  portion  is  the  position  the 
boiler  is  to  occupy  ;  it  was  planed  and 
sandpapered  smooth  and  given  a  coat 
of  oil. 

The  truck  was  now  built,  the  wheels 
were  mounted*  on  axles  3/16  in.  in 
diameter  silver  steel  and  4J^  in.  long. 
The  wheels  were  already  tapped  for 
3/16  in.  axles  when  bought  Four  axle 
boxes  were  made  from  scrap  brass,  and 
drilled  3/16  in.  for  axles  and  two  %  in. 


holes  to  take  %  in.  bolts  for  fastening 
to  under  side  of  truck.  The  bolts  were 
made  from  %  in.  brass  wire  and  nuts 
were  made  by  drilling  down  the  center 
of  a  piece  of  small  hexagon  brass  rod 
and  cutting  off  J£  in.  pieces  with  a 
hack  saw,  afterward  filing  them  up  on 
faces.  The  dimensions  and  shape  of 
axle  boxes  are  shown  in  Fig.  2. 

The  wooden  deck  can  be  smoothed 
and  finished  up  to  suit  the  builder;  if 
it  happens  to  be  mahogany  a  coat  of  oil 
looks  very  well,  or  it  can  be  left  and 
given  a  coat  of  paint  to  match  the  re- 
mainder of  the  engine. 

The  truck  deck  was  made  6  in.  long 
and  5  in.  wide.  The  axles  were  slipped 
in  the  boxes  and  the  boxes  set  on  the 
upturned  truck  deck.  Boxes  were  bolted 
on  a  distance  of  1*^  in.  from  the  ends 
of  the  deck  and  wide  enough  apart  to 
allow  axles  to  run  freely.  One  of  the 
l/2  in  bevel  gears  was  slipped  on  the 
rear  axle  and  for  the  present  left  loose, 
having  been  fitted  with  set-screw  pre- 
viously. 

.  The  internal  gear  was  now  screwed 
to  the  truck  with  its  center  on  the  cen- 
ter of  the  deck.  A  center  hole  was  . 
drilled  to  take  the  3/16  in.  shaft  which 
is  to  drive  the  truck  in  the  traveling 
motion  and  form  'a  pivot  for  the  swing- 
ing of  the  crane  deck.  A  brass  buss- 
ing was  fitted  in  the  hole  for  the  3/16 
in.  shaft  to  pass  through — just  a  small 
bushing  long  enough  to  pass  through 
the  hardwood  and  driven  in  the  hole 
with  a  good  tight  fit.  Two  collars 
fitted  with  set-screws  are  necessary  to 
hold  the  shaft  in  the  required  position. 

The  small  horizontal  drive  shaft  be- 
low the  truck  was  now  fitted  up;  a  short 
piece  of  silver  steel  3/16  in.  in  diam- 
eter made  the  shaft  and  the  bevel  wheels 
on  each  end  were  fastened  with  set- 
screws.  Two  small  bearings  were  made 
from  some  scrap  brass  to  carry  the 
shaft.  The  arrangement  of  the  gearing, 
truck  and  deck  is  shown  in  Fie.  3. 
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The  main  engine  frames  are  made 
from  the  %  in.  sheet  brass  cut  to  the 
shape  and  dimensions  shown  in  Fig.  5. 
The  base  of  the  frames  were  riveted 
through  flat  plates,  as  shown  in  Fig.  5, 
and  they  were  drilled  to  take  bolts  to 
fasten  them  to  the  crane  deck. 

The  shaft  holes  must  be  drilled  in 
positions  suitable  to  the  diameter  of 
gears  used.  If  desired,  small  collars 
can  be  sweated  onto  the  brass  frames 
where  the  shafts  pass  through  to  make 
a  larger  bearing  surface,  and  oil  holes 
drilled.  It  makes  a  nice  substantial 
job  when  done  in  this  way.  The  wind- 
ing drum  was  cast  from  babbitt  metal, 
with  a  rim  for  the  band  brake,  as  shown 
in  Fig.  6. 

A  built-up  crankshaft  is  used  very 
nicely,  and  it  is  easily  made  from  3/16 
cut  from  l/2  in.  key  steel  made  y2  in. 
in.  steel  for  the  shaft.  The  webs  are 
wide  and  %  in.  thick,  drilled  and 
slipped  on  the  shaft,  and  crank  pins 
inserted.  The  whole  thing  is  then  well 
silver  soldered,  the  pieces  being  after- 
ward cut  out  between  the  webs  and  the 
little  crankshaft  filed  up  and  finished 
with  emery  cloth.  The  dimensions  are 
left  to  be  made  to  suit  the  occasion 
and  cylinders  used. 

The  sliding  gears  which  drive  the 
swinging,  traveling  and  hoisting  mo- 
tions are  shown  in  Fig.  7.  The  keys 
for  the  gears  to  slide  on  were  made  by 
taking  a  piece  of  3/32  in.  square  steel 
and  riveting  it  to  the  shaft  with  three 
3/64  in.  pins,  afterward  cutting  out 
the  corresponding  keyway  in  the  gears 
with  a  small  warding  file. 

The  frames  were  set  up  on  the  deck, 
which  proved  a  little  tedious  on  account 
of  getting  the  various  gears  meshing 
and  running  nicely  together.  Fig.  7 
shows  relative  position  of  the  parts. 
The  cylinders  used  were  set  upon  feet 
and  bolted  to  the  deck  with  four  %  in. 
bolts  and  small  guide  bars,  and  cross- 
head  shoes  were  made,  but  these  are 
not  really  necessary  with  so  small  cyl- 
inders. The  throttle  was  an  ordinary 
plug  cock  fitted  with  a  small  steel  han- 
dle, which  had  a  very  good  appearance. 
Drain  cocks  were  fitted  and  operated  by 
small  levers  between  the  cylinders.  The 
levers  and  quadrant  were  made  of 
brass;  the  arrangement  of  the  levers  and 
bars  and  gearshifts  are  shown  in  Fig.  7. 

All  the  joints  in  the  boiler  were  silver 
soldered,  and  this  proved  very  satisfac- 
tory. The  central  flue  was  drilled  in 
four  places  below  the  water  line,  and 
the  four  cross  water  tubes  silver  sold- 
ered in,  as  shown  in  Fig.  4.  The  holes 
in  the  top  and  bottom  plate  of  the  boiler 
were  drilled  around  and  cut  out  with 
the  chisel  and  filed  up  to  fit  control  flue. 
The  control  flue  was  now  silver  soldered 
to  the  two  plates,  the  lower  end  being 
kept  flush  with  the  outside  of  the  plate, 
and  the  upper  end  allowed  to  project 
through  a  little.  These  joints  were  all 
soldered  on  the  water  side  and  a  liberal 


allowance  of  solder  used. 

The  top  and  bottom  were  now  silver 
soldered  to  the  brass  boiler  barrel,  pre- 
viously drilling  a  }$,  in.  hole  for  safety 
valve  in  the  top  plate.  The  fire  door 
was  drilled  around  and  cut  out  and  the 
little  door  made  from  sheet  brass  and 
the  firebox  lined  around  the  inside  with 
fire  clay.  Three  angle  plates  were  made 
for  fastening  the  boiler  to  the  deck.  The 
little  safety  valve  was  made  from  scrap 
with  little  trouble  and  works  satisfac- 
torily. 

Two  smokestacks  were  made  from 
1/32  in.  plate  and  fits  snugly  over  cen- 
tral- flue,  where  it  projects  at  the  top. 
Pressure  gauge,  water  gauge,  blow- 
down  cock,  check  valve  and  try  cocks 
were  bought  articles,  and  they  do  not 
repay  one  for  the  trouble  of  making 
them. 

In  spite  of  the  fact  that  the  boiler  de- 
sign is  somewhat  unconventional,  it 
steams  very  well,  and  when  fired  with 
a  small  kerosene  vapor  burner  main- 
tains 15  pounds  pressure  quite  easily 
and  "pops"  in  most  practical  fashion 
at  20  pounds  pressure.  It  was  tested 
to  50  pounds  in  a  thorough  hydrostatic 
test,  and  15  pounds  is  ample  to  make 
the  little  engine  run  at  a  furious  rate. 

The  boom  was  built  up  of  oak  and 
makes  a  smart  looking  and  practical 
job.  The  arrangement  of  the  cylinders, 
various  shafts  and  gearing,  gear  shafts 
and  levers  can  best  be  decided  by  the 
circumstances  and  the  material  at  one's 
disposal.  Small  brass  chain  makes  a 
nice  looking  hoisting  line  and  fits 
nicely  on  the  drum. 

The  whole  machine  was  painted  a 
dull  gray  with  a  few  black  trimmings 
and  bright  parts.  There  was  a  little 
hand  boiler  feed  pump  used  to  keep  up 
the  water,  but  the  writer  observed  some 
good  drawings  of  feed  pumps  in  a  re- 
cent issue  of  Everyday  Engineering 
and  in  consequence  did  not  deem  it  nec- 
essary to  give  a  description  of  the  pump 
used  in  this  case. 

The  little  crane  makes  an  interesting 
model  to  construct,  and  is  a  most  enter- 
taining engine  to  watch  in  operation. 

A  NEW  ROTARY  STEAM 
ENGINE 

FOR  many  generations  mechanical 
engineers  of  considerable  renown 
have  spent  several  days,  months,  and 
years  in  continued  efforts  to  perfect  a 
Rotary  Steam  Engine,  the  seed  and 
germ  of  which  was  planted  by  James 
Watt  before  his  death  a  century  ago. 
Watt  declared  that  his  slide-valve  en- 
gine was  only  an  approximate  machine 
and  that  the  ultimate  engine  would,  if 
necessary,  be  a  Rotary  engine,  but  such 
an  engine,  even  the  great  Watt  was  un- 
able to  build. 

Briefly  described,  the  Bannon  Rotary 
illustrated  Steam  Motor  is  a  very  com- 
pact steam  engine  and  in  its  construc- 
tion there  is  used  only  about  one-fifth 


the  materials  of  a  slide-valve  engine  of 
the  same  horsepower.  It  is  claimed  that 
its  compactness  effects  a  saving  not  only 
in  the  material  and  labor  used  in  its 
construction,  but  also  a  saving  in  foun- 
dations required  in  space  in  die  engine 
room.  The  most  startling  thing  about 
this  engine  is  that  it  has  only  three 
moving  parts;  an  eccentric  piston  keyed 
to  the  drive  shaft  and  two  sliding  gates 
which  operate  with  their  ends  forming 


The  engine  rotor 

contact  with  the  periphery  of  the  piston. 
These  three  simple  moving  parts  are 
the  heart  and  soul  of  the  engine  and 
any  man,  whether  a  mechanic  or  not, 
can  quickly  tear  down  and  rebuild  a 
Bannon  engine,  because  it  is  so  simple 
and  easily  understood.  On  the  shaft 
of  the  two-cylinder  engine  there  are  two 
of  these  eccentric  pistons,  180  degrees 
apart,  which  balances  the  shaft  per- 


Engme  with  end  plate  removed 


tectly  and  eliminates  all  possibility  of 
rust  or  any  bearing  surface.  The  en- 
gine has  positively  no  reciprocating 
action  to  overcome  and  consequently  no 
loss  of  steam  and  fuel  which  is  always 
experienced  in  overcoming  the  recipro- 
cal action  of  slide-valve  engines. 

Possibly  for  the  first  time  the  accel- 
eration and  momentum  of  the  piston  it 
a  decided  advantage  in  the  rotary 
engine  as  this  piston  moves  always  and 
continually  in  the  same  direction; 
whereas  in  the  slide-valve  engine  these 
mechanical  principles  are  a  decided 
disadvantage  inasmuch  as  the  piston 
must  be  stopped  and  started  twice  in 
each  revolution. 

This  Rotary  engine  is  not  at  all  like 
a  Turbine  inasmuch  as  the  Turbine  de- 
rives its  power  from  the  Kinetic  energy 
of  the  steam,  while  the  Rotary  engine 
operates  on  the  steam  expansion,  and 
it  will  start  off  with  any  load  that  it 
will  carry  subsequently;  this  a  Tur- 
bine was  never  known  to  do. 
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SCREW-DRIVER  STUNTS 

ANEW  ratchet  screw-driver  recently 
developed  has  a  pistol  grip,  as 
shown  in  accompanying  illustration. 
This  tool  gives  the  user  absolute  con- 
trol over  the  screw.  It  enables  him  to 
see  exactly  what  he  is  doing,  and  get 
sufficient  pressure  to  hold  the  blade 
in  the  screw  slot  firmly.  The  pistol 
grip  gives  the  user  a  positive  grip  at 
all  times.  It  does  not  matter  whether 
the  hands  are  oily,  wet,  tired  or  cold, 


One  Hand  Screw 
Driver  for  use 
in  bad  corners. 


Spring  Finger 
Member 


Pistol  6rip  Ratchet  Strew  Driver 


Screwdriver  stunts 

the  comfortable  shape  of  this  handle 
gives  the  user  certain  control  over  the 
stubborn  screw.  The  operation  of  the 
driver  is  simple.  Only  one  hand  is 
required,  and  it  will  work  in  any  po- 
sition. On  the  upper  part  of  the  blade, 
a  convenient  distance  from  the  handle, 
is  a  knurled  ferrule.  With  this  an 
easily  run  screw  may  be  quickly  run  in 
or  out,  without  taking  the  hand  off 
the  handle.  The  blade  is  chrome  nickel 
steel,  heat-treated  to  give  the  most 
durable  tip.  The  tip  is  cross-ground 
to  prevent  slipping  from  the  screw  slot. 

The  one-handed  man  will  find  no 
difficulty  now  in  driving  screws,  and 
his  two-handed  brother  will  be  able 
to  operate  the  screw-driver  in  corners 
and  in  restricted  spaces  where  there 
is  no  room  for  a  holding  hand — there's 
many  a  place  like  that  on  motor  boats, 
machinery  and  automobiles  and  also 
about  the  homes  and  shop.  This  de- 
vice, made  from  spring  steel,  is  so 
shaped  that  its  fingers  hold  a  screw  in 
place  on  the  end  of  a  screw-driver.  The 
upper  part  of  the  screw  holder  is  se- 
cured to  the  screw-driver  blade. 


A,  small  hand  mirror  will  reflect  light 
to  any  dark  corner. 
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DRILL  EXTENSION 

TWO  forms  of  drill  extensions  are 
shown  in  accompanying  illus- 
trations that  can  be  easily  applied  when 
it  is  desired  to  drill  a  hole  in  a  place 
that  cannot  be  reached  with  a  drill  of 
the  ordinary  type  and  length.  A  rod 
of  the  proper  size  for  the  extension  is 
selected  and  a  hole  drilled  in  the  end 
to  the  size  of  the  drill,  a  method  shown 
at  A.  After  the  hole  is  drilled  a  portion 
is  cut  away  and  a  flat  end  is  filed  on 
the  drill  shank  to  fit  a  flat  in  the  ex- 
tension socket.  This  makes  it  pos- 
sible to  drive  the  drill  positively  and 
also  makes  it  possible  to  fit  another 
one  if  the  drill  is  broken  as  is  often  the 
case  when  the  small  diameter  drills 
are  used  in  extension  shanks.  Of 
course,  it  is  possible  to  braze  or  solder 
a  drill  in  the  extension  but  when  sol- 
dering is  used  the  drill  may  turn  in  the 
socket  and  break  the  solder  bond.  If 
the  drill  is  brazed,  the  parts  are  some- 
times raised  to  a  sufficiently  high  tem- 
perature to  draw  the  temper  and  these 
must  be  re-hardened  after  the  brazing 
operation  is  complete.  It  is  more  dif- 
ficult to  replace  a  broken  drill  when  it 
is  fast  in  place  by  either  soldering  or 
brazing. 

Another  modification  which  is  not  as 
well  known  as  that  previously  described 
is  shown  at  B.    In  this  the  extension  rod 


As  there  is  more  elasticity  to  the 
jaws  one  extension  shank  will  take 
drills  that  may  vary  slightly  in 
diameter  such  as  the  body  and  tap 
size.  An  advantage  of  this  form  of 
extension  is  that  by  spreading  the  ends 
of  the  jaws  apart  and  dressing  them 
down  for  %th  of  an  inch  or  so  inside 
with  a  file  as  a  square  hole  is  obtained, 
the  extension  can  be  used  for  turning 
a  tap  and  one  extension  shank  not  only 
holds  the  tap  drill  and  body  drill  but 
also  can  be  used  for  turning  the  tap 
and  making  the  thread  in  the  hole  if 
necessary. 
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Drill  extension*  . 

is  drilled  just  as  in  the  previous  in- 
stance but  the  drill  is  held  in  place 
by  a  different  method.  Two  saw  cuts 
are  made  in  the  end  of  the  rod,  these 
being  at  right  angles  to  each  other  so 
that  the  end  is  really  divided  into 
four  sections.  A  taper  thread  is  cut  on 
the  end  of  the  rod  before  the  slotting 
operation  takes  place.  A  piece  of  sheet 
steel  is  forced  in  the  lower  end' of  one 
of  the  slots  and  acts  as  a  driving  mem- 
ber against  which  the  flattened  portion 
of  the  drill  is  placed.  By  tightening 
down  on  the  nut  the  device  acts  just 
like  a  chuck  and  the  four  jaws 
are  clamped  tightly  against  the  drill. 


COMBINATION  GAS  BURNER 

THE  accompany  illustration 
shows  a  very  simple  form  of  gas 
burner  that  is  made  up  of  ordinary 
standard  pipe  fittings.  This  is  a  com- 
bination burner  that  can  be  used  to 


Combination  gas  burner 

give  a  flame  of  large  volume  and  low 
heating  value,  such  as  is  often  time- 
needed  in  the  shop,  or  it  may  be  em 
ployed  to  give  a  blast  flame  for  brazing, 
depending  on  which  section  of  the  burn 
er  is  used. 


DRILL  PRESS  KINKS 

BAND  iron  and  ordinary  bolt?  or 
special  screws  form  excellent 
clamps  by  which  it  is  easy  to  secure 
work  to  the  drill  press  table  for  drill- 
ing. .  They  may  be  quickly  attached  to 
the  table  or  to  the  angle  plate  and  may 
be  bent  up  from  ^  or  1-inch  by  2-inch 
flat  iron  stock  by  any  one  who  know> 
enough  to  heat  the  iron  to  the  proper 
temperature,  and  then  bending  it  b\ 
placing  in  a  vise  and  hammering  to  thV 
required  form.  Case-handened,  cup 
point,  special  screws  are  excellent 
clamping  members.  Another  useful  de 
vice  which  is  not  difficult  to  make  and 
which  can  be  profitably  added  to  the 
shop  equipment  is  a  centering  jig  which 
is  especially  valuable  if  one  has  a  con 
siderable  number  of  short  pieces  of 
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round  stock  to  center  for  turning  or 
threading  in  the  lathe.  A  conical  de- 
pression is  placed  in  the  base  and  a 
movable  cone  casting  carries  a  special 
center  punch  in  a  suitable  centrally 
placed  bearing.  This  cone  is  attached 
to  a  sliding  arm  that  is  prevented  from 
turning  on  the  vertical  shaft  by  a  key 


While  this  form  is  suitable  for  vari- 
ous kinds  of  light  work,  it  is  not  well 
adapted  for  work  where  there  is  con- 
siderable thrust,  such  as  metal  spin- 
ning. For  work  of  this  nature  the  live 
center  shown  as  No.  2  is  best  adapted, 
because,  in  addition  to  the  other  fea- 
tures of  the  simpler  type  shown  above 


from  a  home-made  pattern.  The  driv- 
ing wheel  is  held  by  a  bolt  which  has 
shoulders  on  it  and  a  separate  collar  is 
placed  between  the  gear  and  the  end  of 
the  supporting  bracket  This  collar 
should  be  made  less  in  width  than  the 
distance  from  the  inside  of  the  gear 
web  to  the  shoulder  on  the  bolt  in  order 
that  the  wheel  will  be  free  running.  A 
crank  is  made  by  bending  up  some  flat 
bar  stock  and  is  riveted  to  the  outside 
driving  gear  as  depicted  at  Figure  No. 
J.  A  suitable  handle  is  provided  at 
the  end  of  the  crank  by  which  it  may 
be  turned. 

The  part  sectional  view  at  Figure 
No.  2  shows  the  gears  in  mesh  while 
the  general  construction  of  the  device, 
which  can  be  altered  to  suit  individual 
requirements,  can  be  readily  ascertained 
by  inspection  of  the  assembled  view. 


Centering  jig  for  short  round  bars  shown  at  left. 

at  right 


Simple  driB  press  clamp  outlined 


attached  to  the  arm  boss  that  slides  with 
that  member  in  a  guiding  key-way 
machined  in  the  upright.  It  will  be 
evident  that  cones  will  automatically 
center  stock  various  diameters  and 
that  a  suitable  blow  on  the  center  punch 
will  indicate  the  central  point  at  the 
end  of  the  round  bar. 


it,  it  includes  a  ball  thrust  bearing 
(D),  which  revolves  with  considerably 
less  friction  under  heavy  loads  than  a 
plain  bearing  would. 


POROUS  CONDITIONS  AFTER 
CURING 

ONE  repair  man  has  complained 
several  times  about  the  porous 
conditions  of  repair  jobs  after  curing. 
Upon  investigation  the  fault  was 
found  to  be  damaged  bead  molds.  The 
bead  molds  had  been  battered  and 
bent  until  they  would  no  longer  fit 
the  cavity  snugly  and  would  not  slide 
forward.  The  sectional  mold  being 
tapered,  the  beads  wedged  before  being 
placed  into  position.  The  clinch  on 
the  bead  held  the  casing  firmly  and 
did  not  allow  it  to  rest  on  the  bottom 
mold  of  the  cavity. — Goodyear  News. 


LIVE  CENTERS 

TWO  useful  and  simple  forms  of 
live  centers  for  use  on  wood  turn- 
ing and  some  forms  of  spinning  lathes 
are  shown  in  the  simple  diagrams  here- 
with. The  type  illustrated  as  No.  1 
consists  of  the  usual  form  of  taper 
shank  (B)  to  fit  the  tail  stock  or  head 


■Oil  Holts. 


■Spacer 


Handts-. 


Drawings  showing  how  old  lawn  mower  may  be  used  to  make  emery  grinder 


stock,  as  the  case  may  be.  It  is  pro- 
vided with  a  groove  (G)  machined 
around  the  surface  on  which  the  spur 
portion  (A)  revolves.  A  pin  (C)  fits 
into  the  groove  and  keeps  the  spur 
portion  from  coming  off.  The  oil  hole 
(F)  is  provided  so  that  the  bearing 
portion  of  the  device  may  be  adequately 
lubricated. 


EXTEMPORIZED  EMERY 
GRINDER 
ANY  one  who  is  handy  with  tools  and 
f\  that  has  an  old  lawn  mower  that 
he  does  not  know  what  to  do  with,  can 
make  an  emery  grinder  that  will  be 
very  useful  for  rough  work.  The  drive 
wheel  of  the. lawn  mower,  which  is  the 
large  wheel  on  the  side  and  its  internal 
gear  are  used  to  turn  the  pinion  mat 
normally  is  fastened  to  the  cutter  axle. 
The  bearing  for  the  pinion  shaft  can  be 
easily  made  from  flat-bar  stock  having 
holes  machined  in  it,  in  which  bush- 
ings are  placed  for  bearings  or  a  simple 
cast  metal  supporter  may  be  made 


The  United  States  Bureau  of  Standards 
has  been  investigating  the  mixing  of  con- 
crete. Cement  and  water  were  mixed  for  a 
long  period,  1$  to  30  minutes,  and  to  this 
mixture  were  added  the  sand  and  stone  con- 
stituents of  the  concrete.  The  usual  way  is 
to  mix  all  the  constituents  together  for  a 
few  minutes  and  then  to  put  the  mixture 
in  place.  It  was  found  that  there  was  no 
advantage  by  this  preliminary  mixing  of 
cement  and  water. 


An  interesting  report  from  Portugal  puts 
the  total  world  production  of  corkwood  at 
396,832,000  pounds,  of  which  45%  is  pro- 
duced in  Portugal,  30%  in  Spain,  5%  in 
France  and  Italy,  and  20%  in  Algeria  and 
Tunis. 
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Oil-Burning  Locomotives 


THE  use  of  fuel  oil  as  a  standard 
combustible  for  locomotives  is  a 
more  familiar  practice  in  the  Western 
than  in  the  Eastern  States.  From  the 
standpoint  of  the  passenger  it  is  most 
desirable,  as  the  action  of  the  burners 
can  be  and  is  so  regulated  by  the  fire- 
man that  there  is  a  complete  absence 
of  smoke;  cinders,  of  course,  are  also 
lacking.  We  give  two  cuts  in  this  issue 
showing  the  distribution  of  parts  in 
an  installation  on  the  Santa  Fe  sys- 
tem, and  we  give  some  of  the  results 
obtained  in  exhaustive  tests  recently 
carried  out  on  that  road. 

The  specific  gravity  of  the  oil  was 
0.958,  a  gallon  weighing  almost  eight 
pounds  (7.88  pounds  at  110  degrees 
F.).  It  contained  18,550  British  Ther- 
mal Units  per  pound. 

The  oil  flame  is  known  to  be  very 
severe  on  the  metal  of  the  fire  chamber 
of  the  boiler,  and  even  bricks  succumb 
to  its  cutting  action.  Special  oil  bricks 
are  supplied  for  general  use  in  oil  fires. 
Yet,  all  things  being  taken  into  account, 
it  was  found  best  to  dispense  with 
brick  arches  in  the  fire  chamber,  so 
as  to  leave  it  more  open  for  inspection 
and  to  avoid  the  liability  of  bricks 
falling  out  of  the  arch  and  interfering 
with  the  operation  of  the  blast  pipe. 

In  some  trials  the  burner  was  placed 
in  the  back  of  the  fire  chamber,  in 


others  in  the  front.  Sometimes  the 
seams  of  the  boiler  plates  were  pro- 
tected by  bricks. 

The  cuts  accompanying  this  article 
are  in  such  detail  as  to  be  self-explana- 
tory. 

Practically  the  same  quantity  of  oil 
was  bumed  per  hour,  whatever  variety 
of  apparatus  was  used,  the  brick  arch 
construction  being  slightly  less  eco- 
nomical; 3,100  to  3,240  pounds  per 
hour  running  time  were  the  range  of 
consumption.  The  water  evaporated 
per  pound  of  oil  ranged  from  14.06 
to  14.60  pounds,  which  shows  an  effi- 
ciency of  from  73.5  to  76.4  per  cent, 
a  very  satisfactory  result. 

In  the  total  figures  recorded  it  is 
interesting  to  notice  the  great  variation 
in  oil  consumed  according  to  the  con- 
ditions of  the  trip.  In  some  cases  less 
than  half  as  much  was  recorded,  but 
the  efficiency  figures  in  all  cases  came 
out  very  close  to  each  other,  as  has 
just  been  shown. 

While  we  may  all  be  longing  for  the 
day  when  the  locomotive  engine  will  be 
relegated  to  the  scrap-heap,  and  when 
electricity  will  do  all  the  propulsion 
on  our  roads,  the  engine  in  question 
will  not  disappear  for  many  years,  so 
every  effort  to  make  it  a  better  and 
more  economical  prime  motor  will  be 
welcomed  by  the  engineering  world. 


THE  BUSY  IGNITION  SYSTEM 

THE  spark  plug  used  for  ignition 
purposes  is  one  of  the  most  im- 
portant parts  of  the  automotive  power 
plant  and  when  one  considers  the  work 
it  must  do,  it  is  remarkable  that  it  will 
work  for  the  extended  periods  it  does 
without  giving  trouble.  It  is  subject 
to  alternate  heating  and  cooling  and 
must  deliver  a  large  number  of  sparks 
across  its  points  as  the  accompanying 
table  shows.  The  contact  points  of  the 
primary  timer  also  have  some  work  to 
do  because  they  must  open  and  close 
for  every  spark  that  takes  place  at  any 
of  the  plugs.  Thus  on  a  six  cylinder 
engine,  the  contacts  must  make  and 
break  a  circuit  3,000  times  a  minute, 
or  50  times  per  second  at  an  engine 
speed  of  1,000  r.p.m.  Similarly,  the 
induction  coil  must  transform  a  low 
voltage  battery  current  to  a  high  volt- 
age secondary  current  each  time  the 
contact  points  separate.  Owing  to  me- 
chanical and  electrical  limitations,  it  is 
usual  to  provide  two  sets  of  breaker 
points  and  two  induction  coils  for  high 
speed  engines  having  more  than  six 
cylinders. 

The  heat  generated  in  the  cylinder 
at  the  instant  of  combustion  is  intense. 
The  temperatures  will  vary  from  3,000 
to  perhaps  4,000  degrees  Fahrenheit, 
which  intensity  is  illustrated  by  com- 
paring the  heat  at  which  steel  fuses,  or 
about  2,550  Fahrenheit.  The  mean  tem- 
perature of  the  cylinder  is  much  lower 
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because  it  is  reduced  as  the  piston  de- 
scends for  the  power  stroke,  is  cooled 
somewhat  by  the  exhaust  stroke,  and  is 
cooled  decidedly  during  the  intake  or 
suction  stroke  and  to  some  degree  while 
the  cool  fuel  gas  is  being  compressed. 

While  the  engine  is  in  motion  these 
cycles  are  repeated.  The  tabulation 
shows  that  with  engine  speed  of  1,000 
revolutions  there  will  be  an  average  of 
500  power  impulses  for  each  cylinder, 
and  an  average  of  8.33  ignition  sparks 
created  a  second.  This  may  appear  to 
be  comparatively  slow,  but  from  1,800 
to  2,400  revolutions  a  minute  is  not  un- 
common with  standard  automobile 
engines,  and  from  3,000  to  3,600  is 
sometimes   reached   with   racing  car 
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develop  less  power  than  engines  with 
valves  in  the  heads. 


WHY  WE  TEMPER  STEEL 

IN  the  vast  majority  of  cases  the 
writers  who  deal  with  the  heat  treat- 
ment of  steel,  when  outlining  the  proc- 
ess of  tempering,  state  that  the  object 
is  to  soften  the  steel.    They  say  that 
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engines.  The  maximum  stated  would 
be  approximately  29  power  impulses  a 
second  to  a  cylinder.  But  the  term 
power  impulses  does  not  represent  the 
rapidity  of  the  consumption  of  the  fuel 
in  the  cylinder.  Considering  the  period 
of  combustion,  if  the  engine  is  running 
1,000  revolutions  a  minute  and  each 
cylinder  has  500  power  impulses  the 
time  for  each  impulse  revolution  is 
slightly  more  than  1/6  second  and  if 
the  spark  is  made  15  degrees  advanced 
or  before  top  center,  and  with  360  de-J 
grees  for  a  revolution,  the  time  for 
ignition  would  be  15/360,  which  allows 
1  /24  of  the  time  for  one  revolution,  or 
1  /144th  of  a  second,  for  the  gas  to  bum 
and  create  the  expansive  within  the 
cylinder.  This  is  so  brief  a  period  that 
it  is  not  possible  to  make  comparison. 
Yet  in  that  time  the  electric  spark  must 
create  a  flame  that  will  spread  through 
every  part  of  the  combustion  head.  If 
the  combustion  chamber  is  irregular  the 
flame  will  not  be  uniform  in  its  progress 
in  all  directions  from  the  electrodes  of 
the  spark  plug,  which  is  held  to  be  the 
reason  why  L  and  T-head  cylinder 
engines  are  either  slower  in  action  or 


steel,  when  heated  to  the  required  hard- 
ening temperature,  becomes  too  hard 
and  that  therefore  it  is  necessary  to 
draw  the  temper  in  order  to  soften  the 
steel.  This  is  a  common  error — a  fail- 
ure to  distinguish  between  the  hardness 
and  brittleness  in  the  steel,  two  entirely 
different  qualities. 

Hardened  steel  is  tempered  in  order 
to  make  it  less  brittle,  but  unfortunately 
the  tempering  process  also  softens  the 
steel  to  some  extent. 


REPAIR  POINTERS 

WHEN  adjusting  overhead  valve 
clearances  it  is  just  as  well  to 
leave  final  adjustments  until  the  cylin- 
der head,  as  in  the  Chevrolet,  etc.,  is 
firmly  bolted  down.  The  new  gasket 
will  give  considerably  as  the  engine 
warms  up. 

When  setting  ignition  by  the  head 
center  position  of  the  fly-wheel  it  is 
sometimes  advisable  to  look  at  the  pis- 
ton, as  fly-wheels  are  not  always  in 
their  original  position. 

Try  hard  oil  on  cylinder  head  gas- 
kets instead  of  shellac. 


IMPORTANCE  OF  BRUSHES 

Approximately  90  per  cent  of 

starting  and  generator  trouble  is 
caused  by  lack  of  proper  attention  to 
brushes.  A  number  of  holders  are  so 
constructed  that  when  the  brushes  wear 
out  they  wear  on  the  commutator, 
causing  it  to  groove.  Yet  there  are 
many  persons  using  automobiles  every 
day  who  do  not  know  what  a  brush 
is  or  that  they  have  brushes  on  their 
starting  motor  and  lighting  generators 
and  magnetos.  Few  realize  the  impor- 
tance of  the  brush  to  automobile  effi- 
ciency. A  brush  is  the  heart  of  the 
lighting  and  starting  system  Without 
proper  brush  contact,  or  with  poor  com- 
mutation, one  would  be  unable  to  start 
the  car,  to  have  a  lighting  system,  and, 
where  a  distributor  is  used,  to  run  it 

Lighting  and  starting  systems  were 
first  installed  on  pleasure  cars  in  1912. 
Now  they  are  placed  not  only  on  all 
pleasure  cars,  but  on  some  makes  and 
sizes  of  motor  trucks  and  tractors. 
There  are  about  a  thousand  kinds  of 
brushes  manufactured,  varying  in  size 
from  one-eighth  of  an  inch  square  to 
2^2  inches  square.  Their  carrying  ca- 
pacity varies  from  30  to  300  amperes 
a  square  inch. 

Brushes  are  made  of  copper  gauze, 
or  compounds  of  graphite,  carbon  and 
copper,  depending  upon  the  contact  re- 
sistance and  current  required.  The 
metal  types  contain  from  15  to  90  per 
cent  copper.  Brushes  other  than  the 
copper  gauze  type — the  graphite  com- 
pound brushes — go  through  a  compli- 
cated process  before  they  are  ready  for 
the  market.  The  materials  are  first 
transformed  into  a  fine  powder,  which 
is  placed  into  mixing  machines.  This 
mixture  is  put  into  hydraulic  presses, 
where  it  is  subjected  to  a  pressure  of 
from  150  to  500  tons,  and  pressed  into 
blocks  varying  in  thickness  from  one- 
quarter  to  1J4  inches.  The  blocks  are 
then  placed  in  furnaces  giving  a  ter- 
rific and  constant  heat.  They  are  left 
in  the  ovens  for  from  seven  to  fourteen 
days,  after  which  they  are  permitted 
to  cool  gradually.  When  the  blocks 
are  cold  the  ovens  are  unpacked  and 
the  blocks  are  sent  to  the  cutting  de- 
partment and  cut  into  the  numerous 
sizes  and  shapes.  Next  they  are 
brought  to  the  drilling  department, 
where  holes  are  drilled  with  minute 
care  in  order  that  they  may  be  assem- 
bled with  the  copper  wires  or  "pig- 
tails," which  are  either  spun,  riveted, 
screwed  or  soldered  on  to  the  brushes. 
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WHAT  IS  NEW  IN  AVIATION 
(Continued  from  page  492) 

pected  to  make  real  progress  until  it 
demonstrates  that  it  provides  speed, 
combined  with  economy  and  safe  trans- 
portation. During  the  war,  the  De- 
Haviland  No.  4  biplane  equipped  with 
a  400  horsepower  engine  was  capable 
of  carrying  a  pilot,  ob- 
server and  a  few  machine 
guns  and  necessary  am- 
munition. By  sacrificing 
both  speed  and  climb,  it 
may  be  loaded  with  a 
few  hundred  pounds  of 
bombs.  When  this  bi- 
plane was  converted  to 
mail  carrying  purposes, 
it  required  a  400  horse- 
power engine,  to  carry  a 
pilot  and  less  than  500 
pounds  of  mail.  Recent 
performances  of  a  1 1  - 
metal,  internally  trussed 
monoplanes,  show  that 
it  is  possible,  with  but 
180  horsepower  to  carry 
1,000  pounds  of  mail  at 
practically  the  same 
speed. 

There  is  no  question 
but  that  the  capabilities 
of  airplanes  have  been 
known  for  some  time 
past,  but  it  has  also  been 
appreciated  that  operat- 
ing costs  have  been  so  as 
to  retard  civil  aviation 
development.  The  ex- 
p  e  n  s  e  of  operating  a 
plane  equipped  with  two 
400  horsepower  engines 
that  use  about  forty  gal- 
lons of  gasoline  per  hour 
and  a  correspondingly 
large  amount  of  lubricat- 
ing oil,  would  bring  the  fuel  cost,  with 
the  present  price  of  gasoline,  to  about 
$30.00  per  hour.  Lubricating  oil  for 
the  same  period  would  cost  about  $5.00 
per  hour  and  the  depreciation  of  the 
airplane  of  the  usual  wood  and  fabric 
construction,  might  easily  equal  all  the 
other  operating  expenses. 

It  is  apparent  that  commercial  avia- 
tion cannot  be  made  practical  if  high 
operating  costs  are  to  prevail.  The  all- 
metal,  internally  trussed  monoplane 
previously  mentioned,  has  made  a  non- 
stop trip  from  Omaha  to  Philadelphia, 
a  distance  of  about  1,400  miles  in  11 
hours  and  has  carried  three  people  that 
distance  with  an  average  gasoline  con- 
sumption of  about  ten  miles  to  the  gal- 
lon. It  has  been  stated  that  in  the  De- 
Haviland  war-plane,  that  over  230 
horsepower  was  expended  in  propelling 
parts  that  offer  a  parasitic  resistance 
and  that  only  90  horsepower  was  ex- 
pended to  actually  support  the  machine 
by  the  wings.  On  the  newer  types  of 
commercial  airplanes,  every  effort  is 


being  made  to  develop  wings  that  will 
have  high  lift  at  comparatively  low 
speeds  and  that  will  eliminate  all  pos- 
sible waste  of  power  by  eliminating  ex- 
terior parts  that  do  not  contribute  to 
the  sustentation  of  the  airplane  or  its 
propulsion. 

The  monoplane  construction  made 
possible  by  the  internally  trussed  wings, 
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Side  elevations  of  some  of  the  best  known  English  commercial 


which  is  one  of  the  most  efficient  of 
modern  airplanes,  provides  a  structure 
that  is  possessed  of  a  greater  aero- 
dynamical efficiency  than  any  form  of 
multi-plane  can  have.  It  is  reasonable 
to  believe  that  as  airplane  development 
progresses,  we  will  find  that  machines 
of  the  future  will  be  able  to  carry  con- 
siderably more  than  their  own  weight. 
This  has  not  been  true  in  the  past,  as 
in  the  case  of  the  DeHaviland  mail 
plane,  we  have  a  total  weight  of  3,200 
pounds,  of  which  only  %tb  or  400 
pounds  represented  useful  paying  load. 
Considerable  interest  is  being  displayed 
in  designing  types  of  air  craft  that  will 
carry  express  matter  economically  and 
the  writer  feels  safe  in  saying  that  it 
will  not  be  long  before  it  will  be  pos- 
sible to  carry  material  of  that  nature 
on  long  distance  trips  cheaper  by  air 
craft  than  it  is  by  road  with  motor 
trucks  at  the  present  time. 

The  advantages  of  all-metal  con- 
struction and  the  elimination  of  bracing 
wires  are  many.    One  of  the  most  im- 


portant of  these  is  that  once  an  airplane 
of  this  kind  is  assembled  that  there  is 
no  possibility  of  losing  its  adjustment. 
In  the  present  types  of  wood  and  fabric 
airplanes  it  is  necessary  to  check  up  the 
alignment  of  the  wings  periodically  and 
to  go  over  all  of  the  bracing  wires  every 
day  to  make  sure  that  these  are  in 
proper  condition  and  not  too  tight  or 
too  loose.  The  new 
method  of  metal  air- 
plane construction  means 
that  it  beomes  a  struc- 
ture that  cannot  be 
changed  in  form  by  any 
service  for  which  it  was 
designed.  It  may  be 
compared  to  a  bridge, 
which  when  once  com- 
pleted, preserves  its  form 
and  needs  but  little  at- 
tention to  maintain  it 

Another  advantage  of 
the  all-metal  construc- 
tion is  that  a  plane  of 
this  type  may  be  left  ex- 
posed to  the  weather, 
which  will  have  no  more 
effect  on  it  than  it  has 
on  modem  motor  ve- 
hicles, or  other  automo- 
tive equipment  It  is 
not  only  in  economy  of 
operation  that  planes  of 
this  construction  offer 
advantages,  but  also  in 
that  cost  of  maintenance 
is  greatly  reduced. 

Bristol  Triplane  Pull- 
man Express 

The   "Bristol"  Pull- 
man   Triplane,  which 
can  travel  at  over  130 
m.p.h.    combines  with 
airplane  designs  high    speed  luxurious 
comfort  for  its  passen- 
gers, reliability  and  absolute  safely. 
With  two  only  of  its  four  engines  in 
operation,  flying  speed  can  be  main- 
tained.   The  roomy  Pullman  saloon, 
tastefully   decorated   and  electrically 
lighted  and  heated,  is  seven  feet  in 
height  and  is  fitted  with  comfortable 
fauteuils  for  the  14  passengers  carried, 
in  addition  to  the  pilot  and  engineer. 
The  gasoline  tankage  is  sufficient  to 
allow  of  a  non-stop  flight  of  600  miles. 

The  ordinary  uncorrected  air  speed 
readings  show  a  maximum  speed  of 
some  134  m.p.h.  With  the  engines  at 
little  more  than  half  throttle  the  speed 
recorded  was  in  excess  of  100  m.p.h. 
No  actual  figures  were  taken  at  the 
time  of  these  tests  concerning  the  climb, 
but  it  was  said  that  it  climbed  much 
more  like  a  fighting  machine  than  a 
passenger  plane.  Especially  satis- 
factory was  the  fact  that  the  machine 
on  every  occasion  took  off  from  the 
ground  within,  at  the  most,  180  yards 
after  the  engines  had  been  let  out, 
whilst  a  similar  run  after  landing  was 
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Courtesy  of  "Flight" 

Interior  view  of  the  cabin  of  the  Vickers 
Vimy  commercial  shows  luxurious  appoint- 
ments for  passengers  and  pilot's  seat  m  nose 

experienced.  The  whole  of  the  first 
half  of  the  fuselage  is  formed  into  a 
commodious  and  luxurious  cabin,  pro- 
viding accommodations  for  14  passen- 
gers in  addition  to  the  pilot  and  en- 
gineer, the  latter  occupying  the  extreme 
fore  part  of  the  cabin.  The  cabin  is  7 
ft.  in  height,  and  a  central  gangway 
affords  access  to  the  comfortable  fau- 
teuils  which,  though  removable  are  nor- 
mally placed  on  either  side  of  the  cabin. 
Large  Triplex  glass  windows  are  pro- 
vided for  the  convenience  of  each  pas- 
senger, and  an  adequate  system  of  heat- 
ing and  lighting  by  means  of  electricity 
is  installed. 

The  question  of  ventilation  has  also 
been  carefully  studied.  Any  or  all  of 
the  seats  may  be  removed  for  the  con- 
veyance of  mails  or  cargo  and  a  total 
space  of  570  cubic  feet  can  thus  be 
made  available. 

In  addition  to  the  two  pilots  the  ma- 
chine is  capable  of  lifting  a  load  of 


How  the  door  of  the  Vickers  Vimy  com- 
mercial  airplane  folds  down  to  permit  pas- 
sengers to  step  into  the  cabin  in  the  fuselage 

2,700  lbs.  with  fuel  for  five  hours' 
flight,  or  alternatively  4,000  lbs.  with 
fuel  for  two  and  a  half  hours'  flight. 
These  figures  are  based  on  an  economi- 
cal speed  of  from  100  to  105  m.p.h., 
i.  e.,  at  three-quarter  throttle  giving  a 
sufficient  reserve  of  power  to  reach  a 
maximum  speed  of  125  m.p.h  or  more 
if  necessary.  All  three  planes  are  given 
a  sweep  back  and  a  dihedral  angle,  but 
are  not  staggered.  Balanced  ailerons 
are  fitted  to  the  top  and  middle  wings. 
The  tail  is  of  the  biplane  type  with 
three  fins  and  rudders.  The  four  en- 
gines, each  of  410  h.p.,  are  mounted 
two  in  tandem  on  each  side  of  the  fuse- 
lage on  the  middle  plane,  and  each  unit 
drives  a  tractor  and  pusher  screw. 

Handley-Page  Model 

The  machine  is  a  medium  size  twin- 
engined  biplane,  specially  designed  for 
commercial  use,  having  an  exception- 


Tke  seat  back  of*  one  of  the  Sopwith  models 
folds  down  on  the  arm  rests  to  give  the  pas- 
senger a  higher  seat  if  desired 

ally  large  carrying  capacity  and  reserve 
of  power.  The  particular  machine 
shown  has  two  Napier-Lion  engines, 
but  these  may  be  replaced  by  either  the 
Liberty  engine  or  Rolls-Royce  "Eagle" 
VIII.  The  fuselage  provides  one  large 
saloon  or  cargo  space,  which  is  entirely 
free  from  wires,  tubes  or  internal  struc- 
ture of  any  description.  The  planes 
are  arranged  to  fold,  thus  allowing  the 
storage  of  the  machine  in  a  very  small 
space,  and  owing  to  the  special  design 
of  the  wings,  the  overall  height  of  the 
machine  is  kept  smaller  than  usual. 
The  weight  of  the  machine  fully  loaded 
is  12,000  lbs. — which  includes  fuel  for 
6*4  hours'  flying  and  a  useful  load,  in 
addition  of  the  crew,  of  3,200  lbs. 

The  planes  follow  the  same  general 
arrangement  as  previously  employed  on 
the  large  four-engine  machines.  The 
spans  of  the  top  and  bottom  planes  are 
(Continued  on  page  561) 
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The  Vickers  Viking  Amphibian,  an  airplane  type  that  ran  make  landings  on  either  land  or  water  with  perfect  safety 
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Simple  Model  Steam  Engine  and  Boiler 

Construction 


By  Wm.  A.  Helms 
PART  III 


THE  readers  who  have  built  the 
engines  described  in  the  past  is- 
sues successfully  have  no  doubt, 
after  a  time,  experienced  a  lack  of  in- 
terest in  the  model  in  its  present  state. 
They  would  not  be  good  model  en- 
gineers if  they  did  not  try  to  improve 
upon  it,  especially  as  they  become  more 
efficient  in  the  use  of  the  tools.  The 
first  step  taken  is  usually  to  add  some 
arrangement  to  make  the  engine  run  in 
either  direction.  Therefore  I  shall  deal 
in  this  article  with  the  reversing  ar- 
rangement of  the  single  acting  oscillat- 
ing engines  and  with  the  multiple  cyl- 
inder type. 

It  is  extremely  simple  to  reverse 
oscillating  cylinders.  It  is  this  reason 
which  makes  them  sometimes  prefer- 
able in  model  work.  Reversing  can  be 
accomplished  by  two  different  means. 
(1.)  By  employing  a  four-way  cock, 
which  is  placed  between  the  boiler  and 
the  engine.  (Fig.  1  clearly  shows  the 
principle.) 

(2.)  By  a  false  port  face,  which  ac- 
cording to  its  construction  is  either 
placed  between  the  cylinder  and  steam 
block  (see  Fig.  2)  or  at  the  back  of 
the  steam  block  (see  Fig.  3).  The 
ports  are  so  arranged  that  the  moment 
the  reversing  plate  is  moved  it  instantly 
changes  the  direction  of  the  steam 

While  theoretically  the  four-way 
cock  seems  to  be  the  simplest  method, 
the  model  engineer  who  undertakes  to 
make  one  will  find  it  to  be  a  very 
troublesome  task,  especially  for  the  be- 
ginner. For  this  reason  I  will  pass 
this  method  and  come  to  the  reversing 
plates. 

To  make  the  reversing  plate  shown 
in  Fig.  2,  we  take  a  %  in.  or  5/32  in. 
piece  of  sheet  brass  and  cut  out  the 
false  port  face  to  the  shape  given  in 
Fig.  2A.  Having  finished  this  we  find 
the  center  for  the  pivot  pin  hole  and 
take  the  distance  from  the  center  of  the 
pivot  pin  to  the  center  of  the  cylinder 
steam  port,  and  describe  a  circle  on 
the  false  port  using  the  center  of  the 
pivot  pin  as  center  of  the  circle  with 
that  distance  as  radius.  The  three  port 
holes  of  the  reversing  plate  are  found 
on  that  radius. 

Having  found  the  centers  of  the 
steam  ports  and  drilled  them,  we  recess 
the  outlined  grooves  to  half  the  thick- 
ness of  the  plate  and  drill  the  pivot 
pin  hole.  The  only  difference  in  the 
construction  of  the  reversing  engine  be- 
sides the  reversing  plate  is  the  arrange- 
ment of  the  steam  ports  in  the  steam 


block.  They  are  placed  vertical  to  the 
center  of  the  line  instead  of  on  either 
side  (see  Fig.  2b).  Fig.  2c  shows  a 
cut  through  the  reversing  plate,  and 
Fig.  2d  the  reversing  plate  placed  on 
the  steam  block  to  give  a  clear  view  of 
the  different  steam  ports  and  of  the 
passage  of  the  steam. 

The  third  and  simplest  method  for 
reversing  an  oscillating  cylinder  also 
employs  a  reversing  plate,  but  the  lat- 
ter is  placed  on  the  outside  of  the  steam 
block  instead  of  between  the  steam 
block  and  cylinder  (see  Figs.  3  and  4). 
This  makes  it  necessary  to  face  the 
steam  block  on  both  sides.  The  only 
difference  in  the  port  holes  is  an  ad- 
ditional port  for  the  entrance  of  the 
steam  The  latter  is  drilled  half  way 
into  the  back  of  the  steam  block  a  little 
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FI6.I.Reversing  Oscillating  Engine  by  Means  of 
of  a  Four  Way  Cock 


above  the  pivot  pin.  This  hole  meets 
the  steam  passage  which  is  drilled 
through  the  side  of  the  steam  block 
(see  Figs.  3A  and  3B).  Fig.  3C  shows 
a  front  view  of  the  reversing  plate.  The 
shaded  portion  is  to  be  recessed  to  half 
the  thickness  of  the  plate.  Fig.  3D  is 
a  section  cut  of  the  reversing  plate. 
Figs.  3E  and  3F  show  how  the  move- 
ment of  the  reversing  plate  changes  the 
direction  of  the  steam.  Fig.  4  gives  a 
sectional  cut  of  a  single  acting  single 
cylinder  oscillating  steam  engine  with 
reversing  plate  attached. 

THE  TWIN  CYLINDER  OSCIL- 
LATING ENGINE 
We  have  now  finished  the  single 
acting  single  cylinder  oscillating  en- 
gines and  come  to  the  twin  cylinder 
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FIG.4.  Section  of  Single  Cylinder  Reversible 
Oscillating  Engine 


Reversing  Plate  - 


jj  SteamBlock 


t>}<Kdl 
O 


Steam-. 


-'Reversing  Plate 

Sfeam  Block; 

o  e 

55^ 


CO 


F.0.2.      C  D 
Reversing  Oscillating  Engine  by  Means  of  a 
Reversing  Plate 


FI6.3. 


Reversing  Oscillating  Engine  by 
Different  Typeof  Reversing  Pkr 


a 

Plate 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  September 


507 


type.  Fig.  1 A  gives  a  front  view  of  the 
engine  with  the  left  cylinder  removed 
to  show  the  steam  block  and  the  main 
frame  which  are  cast  in  one  piece.  The 
dimensions  of  the  latter  are  given  in 
Figs.  2A  and  2B.  Fig.  IB  shows  a  cut 
through  the  center  of  the  engine  with 
the  left  cylinder  in  place  and  Fig.  1C 
shows  a  top  view  of  the  engine  with 
the  left  cylinder  removed. 

This  engine  is  an  ideal  type  to  pro- 
pel model  boats  as  large  as  three  feet, 
as  the  height  of  the  engine  is  as  low 
as  possible.  It  is  2  y%  in.  from  the  base 
to  the  cylinder  top.  Another  important 
factor  is  that  the  weight  of  the  engine 
is  kept  very  low.  The  main  frame  is 
a  light  bronze  or  brass  casting.  The 
dimensions  of  the  cylinders  are  in. 
bore  by  %  in.  stroke.  They  can  be 
either  built  up  as  described  in  the  July 
issue  or  turned  out  of  a  bronze  casting. 

Fig.  3A  shows  a  cut  through  the  cyl- 
inder, piston  connecting  rod,  and  cross 
head.  Fig.  3B  shows  the  outside  of  the 
cylinder  with  the  steam  port  and  bear- 
ing surface.  Fig.  4  shows  the  com- 
ponent parts  of  the  cylinder  and  gives 
their  dimensions.  Note  that  the  cross 
heads  are  halved  to  prevent  angular 
thrust  on  the  crank  pin. 

The  flywheel  is  exceedingly  heavy, 
with  the  weight  placed  in  the  rim  to 
insure  a  steady  and  smooth  running 
engine.  Fig.  5  gives  the  dimensions  of 
the  flywheel,  crankshaft  and  crank  pin. 
The  crankshaft  is  made  out  of  a  3/16 
in.  steel  rod.  The  crank  pin  is  either 
turned  out  of  .a  casting  or  out  of  a 
piece  of  brass. 

In  the  next  article  I  shall  describe  a 
suitable  boiler  for  this  engine  and  a  39- 
in.  cabin  cruiser  which  uses  the  boiler 
and  engine  as  its  steam  plant. 


NEW  EGYPTIAN  OIL  FIELD 

PROSPECTS  of  a  good  supply  of 
oil  fuel  for  Egypt  are  very  prom- 
ising. At  the  beginning  of  the  war 
the  Anglo-Egyptian  Oilfields  was  the 
only  one  of  the  various  companies 
formed  to  search  for  oil  in  Egypt  that 
remained  in  operation,  and  down  to 
1914  the  only  finds  of  importance  had 
been  at  Gensah,  where  none  of  the 
gushers  that  had  been  struck  had  given 
anything  like  a  permanent  yield.  But 
the  new  field  discovered  in  1914  at 
Hurgada  has  been  proved  to  be  of 
singularly  regular  formation,  and  its 
yield  has  steadily  increased,  until,  ac- 
cording to  recent  reports,  it  now  stands 
at  over  15,000  tons  of  crude  oil  a 
month.  Meanwhile,  the  Suez  refinery 
has  been  enlarged  and  there  is  every 
reason  to  hope  that  as  much  oil  will 
shortly  be  available  for  internal  con- 
sumption as  can  be  dealt  with  by  the 
company's  existing  facilities. 
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EVERYDAY  MOTORIST 


SIMPLE  VALVE-GRINDING 
TOOL 

MOTORISTS  and  repairmen  who 
have  tried  to  grind  in  the  valves 
in  the  rear  cylinder  of  the  Ford  engine 
realize  that  it  is  somewhat  of  a  task  to 
oscillate  the  valve  head  with  the  usual 
form  of  valve-grinding  tool  that  will 
handle  all  of  the  other  valves  properly. 


;Ford  Dash 


Hand  Pes*. 


Crank  Handle1 


'  Pins  Riveted 


A  simple  valve  grinding  tool 

A  simple  tool  that  may  be  easily  made 
is  illustrated  herewith.  This  may  be 
bent  up  of  cold-rolled  steel  stock  5/16 
or  y%  inch  in  diameter.  The  shape  of 
the  tool  can  be  readily  ascertained  by 
referring  to  the  sketch.  A  slight  off-set 
is  provided  to  carry  the  hand  rest, 
which  may  be  made  of  a  small  door- 
knob or  easily  turned  out  of  hard  wood 
for  the  purpose.  This  hand  rest  should 
be  of  free  fit  on  the  upwardly  extending 
off-set.  A  grinding  handle  is  provided 
and  the  pins  which  fit  in  the  holes  in 
the  valve  head  are  easily  inserted  in  a 
slightly  flattened  section  and  are  riveted 
in  place.   

SELF-CLEANING  SPARK-PLUG. 

THE  B-G  spark  plug,  which  is 
shown  herewith,  is  a  practical  self- 
cleaning  type  that  has  been  widely  used 
in  aircraft  work  and  that  is  now  being 
offered  to  automobilists.  The  points  are 
cleaned  by  the  gas  movement  produced 
by  the  peculiar  construction.  Some  de- 
gree of  cooling  is  provided  by  means  of 
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A  self-cleaning  spark  plug 

air  vents  to  the  chamber  surrounding 
the  steel  thimble.  As  the  exploding 
gases  are  in  contact  with  this  thimble, 


the  internal  heat  is  conducted  to  the  out- 
side and  dissipated.  A  cavity  may  be 
noted  near  the  bottom,  extending  up  into 
the  steel  thimble  to  a  point  near  the  cen- 
ter, where  the  space  is  filled  by  the 
mica  insulation.  Into  this  cavity  four 
gas  inlets  extend,  in  addition  to  the  gap 
around  the  sparking  point  During  the 
compression  stroke,  fuel  gas  is  forced 
through  all  of  the  entrances  into  the 
cavity  and  with  sufficient  speed  through 
the  spark  gap  to  clean  it  thoroughly  just 
prior  to  ignition,  it  is  claimed.  When 
the  spark  jumps,  the  gas  within  the 
plug  explodes,  along  with  the  charge  in 
the  cylinder,  and  during  the  power  and 
scavenging  strokes  the  confined  and  ex- 
panding gases  rush  out  of  the  plug  cav- 
ity and  blow  out  any  carbon  or  oil  that 
may  have  accumulated. 


A  STRONG  AUTOMOBILE  LOCK 

THE  ever-increasing  activities  of  the 
car-thief  naturally  call  attention  to 
devices  designed  to  curb  the  crook's 
ambitions  in  a  number  of  ways.  One  of 
such  locks  shown  in  accompanying  il- 
lustration operates  by  making  it  im- 
possible to  turn  the  steering  wheel  of 
the  car  after  the  lock  had  been  closed. 
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prevention  has  a  number  of  advantage-, 
one  of  which  is  that  its  application  does 
not  make  it  altogether  impossible  to 
move  the  car  for  a  short  distance,  as  in 
case  of  fire  or  other  emergency.  The 
thief,  however,  even  though  he  might 
succeed  in  starting  the  car,  could  pro- 
ceed only  in  a  straight  line,  something 
which  would  make  it  very  difficult  to  get 
away  with  the  car. 

ELECTRIC  ARC  SOLDERING  BIT 

THE  following  description  of  a 
novel  soldering  bit  that  can  be 
easily  made  by  the  experimenter  is  by 
B.  A.  Briggs  and  is  reproduced  from  a 
current  issue  of  Power.  Most  electric 
soldering  irons  are  constructed  so  that 
they  are  heated  by  the  current  passing 
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A  strong  automobile  lock 

The  lock  is  secured  to  the  steering 
column  by  a  hole  drilled  through  it  as 
well  as  through  the  steering  tube  or  post 
and  locking  action  is  by  means  of  a 
steel  pin  which  enters  hole  in  steering 
tube.  The  location  of  the  device,  imme- 
diately under  the  steering  wheel,  makes 
it  easy  of  access.  The  locking  plunger 
is  engaged  by  closing  down  the  remov- 
able cap  piece  which  is  held  by  a  hinge 
joint  at  one  end  and  a  lock  at  the  other. 
When  the  device  is  in  the  unlocked 
position  the  cap  is  swung  back  and  the 
spring  pressed  plunger  comes  out  of  the 
hole  made  to  receive  it  in  the  steering 
post. 

From  the  standpoint  of  traffic  au- 
thorities this  mode  of  automobile  theft 
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Arc  heated  soldering  bit 

through  a  resistance  coil  inclosed  in  a 
tube  attached  to  the  top  of  the  iron. 
The  illustration  shows  an  electric  sol- 
dering iron  that  is  heated  by  an  electric 
arc  in  the  iron  itself.  A  hole  is  bored 
in  the  center  of  the  iron  having  a  diam- 
eter equal  to  the  outside  diameter  of 
the  tube  of  a  battery  bushing  down  to 
where  the  iron  begins  to  taper.  A  stand- 
ard battery  porcelain  bushing  B  is 
placed  in  the  hole  and  a  ^-inch  arc- 
lamp  carbon  C  is  placed  in  the  bushing 
and  allowed  to  come  down  in  contact 
with  the  bottom  of  the  hole,  then  the 
carbon  is  withdrawn  about  >4  m.  to 
establish  the  arc.  The  iron  should  be 
connected  to  a  110-volt  circuit  and  re- 
sistance enough  connected  in  series  to 
keep  the  current  down  to  between  two 
and  three  amperes.  About  30  ohms  will 
be  sufficient.  This  resistance  may  be 
made  of  about  600  feet  of  No.  18  B.  & 
S.  iron  wire  and  connected  in  the  cir- 
cuit, as  in  the  figure.  The  soldering  iron 
is  connected  to  the  circuit  with  the  posi- 
tive terminal  on  the  carbon,  as  shown  in 
the  illustration.  The  carbon  is  held  in 
place  in  the  bushing  by  small  metal 
wedges,  and  adjustment  of  the  carbon 
is  made  by  tapping  it  "down  to  give  the 
desired  length  of  arc.  A  second  hole  is 
bored  at  right  angles  to  the  first  so  as 
to  allow  the  arc  .  to  be  cleaned  of  the 
nitrate  that  forms  around  it. 
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SUPPLEMENTARY 
CARBURETOR 

THE  electric  motor  starter  has  not 
made  the  progress  abroad  that  it 
has  in  this  country  and  many  cars  are 
used  in  England  and  France  that  have 
no  means  of  starting  the  engine  other 
than  the  usual  hand  crank.  As  many 
trucks  in  this  country  are  not  fitted 
with  electric  starting  means,  a  descrip- 
tion of  a  device  which  is  used  in  Eng- 
land to  facilitate  starting  the  engine 
should  be  of  interest    This  is  known 


 ''-Pet  Cock  

Supplementary  carburetor 

as  the  Blake  supplementary  carburetor 
and  is  an  extremely  simple  fitting,  the 
construction  of  which  can  be  readily 
ascertained  by  studying  the  sectional 
view  in  the  accompanying  illustration. 

The  fitting  is  made  of  tubing  having 
a  detachable  pepper-box  top  at  one  end 
and  a  cock  at  the  lower  end.  The  tube 
is  fitted  with  packing  material  which  is 
used  to  vary  the  suction  for  different 
engines  by  being  packed  in  more  or 
less  tightly  as  conditions  demand.  The 
top  is  formed  in  the  shape  of  a  cup  and 
it  will  be  apparent  that  any  gasoline  or 
ether  used  as  priming  fuel  dropped 
into  the  depression  will  sink  down  into 
the  absorbent  packing  material,  which 
may  be  asbestos  fiber  or  of  similar  sub- 
stance. The  cock  is  opened  when  it  is 
desired  to  start  the  engine,  and  air  en- 
tering in  through  the  holes  in  the  top  of 
the  device  will  become  instantly  satu- 
rated with  fuel  particles  in  passing 
through  the  packing  material,  which 
naturally  has  become  soaked  with  fuel. 

The  device  screws  into  the  center  of 
the  intake  manifold  and  is  readily  in- 
stalled on  practically  all  engines.  On 
those  forms  where  the  manifold  is  cast 
integral  with  the  cylinder  block  and 
the  carburetor  bolts  against  the  block, 
the  supplementary  carburetor  may  be 
fastened  into  the  carburetor  by  being 
placed  between  the  throttle  valve  of  that 
member  and  the  passage  in  the  cylinder 
block.  A  device  of  this  kind  can  be 
fitted  on  engines  that  are  equipped  with 
electric  starters,  as  it  will  make  start- 
ing much  easier  in  cold  weather  or 
damp  weather  and  reduce  the  strain  on 
the  automobile  battery. 


A  FOOT  BRAKE  ACCESSORY 

THE  attachment  shown  in  the  illus- 
tration is  interesting,  as  it  provides 
a  simple  means  of  holding  a  Ford  car 
on  steep  gradients.  It  consists  of  a 
ratchet  clamped  by  a  screw  to  the  arm 


of  the  brake  pedal  and  a  wire  loop 
hinged  to  a  small  bracket  screwed  to 
the  footboard.  When  the  brake  pedal  is 
depressed  the  loop  falls  into  one  of  the 
notches  in  the  ratchet  and  locks  the 
pedal  in  that  position.  To  unlock  the 
device  the  pedal  is  depressed  slightly, 
when  the  loop  may  be  lifted  out  of  en- 
gagement and  swivelled  back  out  of  the 
way  against  the  floor.  In  cases  where  a 
thick  floor  mat  is  used,  the  position  of 
the  loop  can  be  raised  slightly  by  fitting 
it  into  another  pair  of  holes  in  its 
bracket.  The  device  is  of  English 
origin. 


IMPROVEMENTS  IN  VALVE 
MECHANISM 

MUCH  ingenuity  has  been  displayed 
in  making  the  valve  actuating 
mechanism  of  the  modern  car  as  silent 
as  possible,  and  there  is  no  doubt  that  a 
quiet  running  engine  appeals  enor- 
mously to  the  average  owner-driver. 
One  of  the  difficulties  of  obtaining  si- 
lent valve  mechanism  is  the  necessity 
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A  Fori  foot  brake  accessory 


for  clearance  between  the  valve  stem 
and  the  valve  tappet.  The  coupling  here 
described  has  been  designed  expressly 
to  give  quiet  running  by  an  English  in- 
ventor. 

The  illustration,  which  is  taken  from 
the  Autocar,  is  self-explanatory  and,  as 
will  be  seen,  the  ordinary  tappet  is  re- 
placed by  a  pair  of  blocks  with  special 
curved  faces.  These  curves  are  struck 
from  centers  eccentric  to  a  line  drawn 
through  the  pivot  centers  of.  the  blocks. 
The  blocks  are  mounted  on  spherical 
ends  attached  to  the  valve  stem  and 
valve  tappet  and  are  held  apart  by  a- 
light  spring.  The  action  is  as  follows : 

When  the  valve  is  at  rest,  the  blocks 
are  in  contact  eccentric  to  their  pivot 
centers,  but  when  pressure  is  applied — 
that  is,  when  the  valve  is  being  raised — 
the  curved  faces  are  caused  to  roll  to- 
gether until  the  point  of  contact  is  con- 
centric with  a  direct  line  of  pressure. 
In  the  arrangement  shown,  the  blocks 
are  of  circular  formation,  and  a  tongue 
and  groove  are  used  to  maintain  the 
blocks  in  correct  relation. 

The  device  shown  at  B  is  intended^  to 
prevent  air  leaks,  rattle  and  wear  in  the 
exposed  valve  mechanism  of  engines 

Diarize 


made  several  years  ago,  before  the  im- 
portance of  enclosing  the  valve  operat- 
ing mechanism  was  recognized.  The 
construction  is  very  simple,  an  oil- 
soaked  felt  washer  being  carried  in  a 
special  stamped  cup  member  held  in 
place  against  the  cylinder  by  the  valve 
spring  as  indicated.  It  is  specially 
good  for  engines  having  worn  inlet 
valve  guides. 


A  B 


Improvements  in  valve  mechanism 

POINTS  TO  WATCH 
ASBESTOS  packing  is  used  on  the 
l  \  flanged  joints  of  the  exhaust  pipe. 
These  gaskets  can  be  had  in  various 
sizes  to  fit  standard  manifold,  connec- 
tions. If  they  are  not  available  asbes- 
tos board  will  answer  the  same  purpose. 
It  should  be  soaked  in  water  and 
rubbed  with  graphite  before  it  is  put 
in  place.  Inlet  manifold  joints  can  be 
made  tight  with  shellac. 

The  joints  in  the  cooling  system,  such 
as  unions,  flange  elbows,  etc.,  may  be 
smeared  with  read  lead  and  oil  At 
this  season  of  the  year,  the  owner 
should  go  carefully  over  the  water  con- 
nections to  make  sure  they  are  tight. 
It  is  a  good  plan  to  get  under  the  car 
occasionally  and  inspect  the  radiator 
for  small  leaks.  There  is  but  one  real 
remedy  for  such  leaks,  solder. 


CASING  MUST  BE  DRY  BEFORK 
REPAIRING 

CERTAIN  porous  conditions  re- 
sulting from  moisture  in  the 
casing  to  be  repaired  can  often  be 
traced  to  numerous  tread  cuts  through 
which  water  has  penetrated  and  soaked 
the  fabric  of  the  carcass.  Before  re 
pairing,  casings  should  be  carefully 
inspected  for  tread  cuts  and  consequent 
moisture  in  the  carcass  and  allowed 
sufficient  time  to  dry  thoroughly.  If 
there  is  moisture-  in  the  casing  when 
it  is  built  up  the  heat  applied  in  cur- 
ing will  cause  steam  to-  form  between 
the  piles  and  the  result  will  be  bubbles 
and  an  imperfect  cure.  —  Goodyear 
News. 


At  Lakeburst,  N.  J.,  a  hangar  for  rigid  dir-  - 
igibles  is  being  built  whose  inside  dimen- 
sions are  803  ft.  by  262  ft.  floor  area  and 
172  ft.  in  height.  It  will  be  the  largest  roof 
in  America  with  an  absolutely,  clear  space 
below  it,  for,  of  course  there  can  be  no 
intermediate  supports. 
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The  Romance  of  Tungsten 

By  E.  W.  Davidson 


A CASUAL  look  at  the  filament 
of  the  incandescent  lamp  in 
your  library  or  at  the  tiny 
spark  coil  or  breaker  box  contacts  on 
your  automobile  brings  no  suggestion 
of  the  romance  of  science  which  lies 
back  of  those  devices.  It  is  the  ro- 
mance of  tungsten,  one  of  the  heaviest 
of  metals,  a  metal  nearly  140  years  old 
but  which  resisted  the  efforts  of  man- 
kind to  make  use  of  it  in  its  pure  state 
for  about  130  years. 

But  the  service  pure  tungsten  has 
rendered  the  world  in  the  last  decade 
since  it  was  "conquered"  is  almost  too 
great  for  calculation.  Tungsten  in  its 
various  forms  reduced  America's  elec- 
tric light  bill  a  billion  dollars  a  year 
and  more  than  double  the  usefulness 
of  the  incandescent  lamp.  Ductile  tung- 
sten kept  the  automobile  industry  alive 
during  the  war.  It  helped  make  pos- 
sible the  Coolidge  x-ray  tube  with 
tungsten  targets  which  tremendously 
increased  the  value  of  the  x-ray  ma- 
chine to  mankind.  With  it  the  pliotron 
was  built  so  that  wireless  telephony 
could  be  developed  to  a  useful  and  de- 
pendable point.  With  it  the  tungar 
rectifier  was  created  so  that  owners  of 
automobiles  could  charge  their  cars  in 
their  own  garages  by  simply  plugging 


into  a  lighjt  socket.  With  it  phono- 
graph needles  are  being  made  more 
than  50  times  as  good  as  the  steel  and 
the  fibre  needles,  heretofore  the  best 
that  could  be  produced. 

Tungsten  bullets  might  have  served 
in  the  recent  war  as  projectiles  hard 
enough  to  pierce  the  heaviest  armor  the 
Germans  could  put  on  their  air-craft, 


This  Hardest  and  Heaviest  of  Metals 
Was  Brittle  and  Therefore  Unwork- 
able in  Its  Pure  State,  for  More 
Than  a  Century  After  Its  Discovery 
Until  Dr.  W.  D.  Coolidge  Made  It 
Ductile.  Tungsten  Saves  This  Na- 
tion Alone  a  Billion  Dollars  on  Its 
Annual  Electric  Light  Bill  and 
Otherwise  Benefits  Mankind  — 
Editor. 


for  a  few  were  made  to  prove  their  use- 
fulness in  that  capacity,  but  the  plan 
to  use  them  was  given  up  after  a  less 
expensive  way  to  accomplish  the  re- 
sult was  discovered. 

Before  the  war  only  a  few  thousand 
tons  of  tungsten  ore  were  mined  in  all 
the  world  and  the  price  of  raw  tung- 
sten ranged  around  90  cents  a  pound; 
but  with  the  war  came  a  tremendous 
demand  for  tool  steel  hard  enough  to 
work  at  high  speed  though  red  hot. 


Tungsten  was  required  as  an  alloy  to 
make  such  steel. 

The  price  rose  steeply  when  the  sup- 
ply diminished  before  the  sudden  de- 
mand until  it  reached  $7  or  $8  a 
pound.  The  world's  production  in 
1918  mounted  to  35,800  tons.  The 
control  over  the  sources  of  it  was  59 
per  cent  American  and  35  per  cent 
British.  The  price  and  production 
slumped  with  the  end  of  the  war  until 
today  raw  tungsten  can  be  bought  for 
a  little  over  a  dollar  a  pound. 

Most  of  the  adaptions  for  tungsten 
are  due  to  a  discovery  made  by  Dr.  W. 
D.  Coolidge,  a  physicist  in  the  research 
laboratory  of  the  General  Electric  Com- 
pany of  Schenectady.  He  was  the  first 
man  to  find  a  way  to  work  this  roost 
brittle  of  metals.  He  made  it  ductile 
and  thereby  hangs  this  tale. 

For  about  100  years  tungsten  had 
been  known  before  it  was  put  to  any 
use  whatever,  even  as  a  mere  alloy. 
Its  presence  was  first  noticed  by  Scheele 
and  Bergman  in  1781.  They  found 
traces  of  it  in  a  metal  called  scheelite 
and  coined  the  name  "tungsten"  for  it 
from  the  Swedish  "tung"  meaning 
weighty  and  "sten"  for  stone.  In  1783 
three  Spaniards  discovered  tungsten  in 
the  mineral  Wolfram.    To  this  day 


Pressing  tungsten  powder  under  16  tons  pressure  into  16  by  %  by  % 
inch  slugs.   This  is  the  first  stage  in  working  tungsten.   The  slugs 
are  too  crumbly  to  be  handled 


Putting  a  tungsten  slug  into  treating  "bottle"  where  an  electric  cm- 
rent  is  passed  through  it  in  a  hydrogen  atmosphere.    This  «w*° 
the  tungsten  a  degree  stronger 
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there  is  little  tungsten  taken  from  any 
other  minerals.  It  is  found  in  small 
quantities  in  Cumberland,  England; 
Limoges,  France;  and  in  parts  of  Con- 
necticut and  North  Carolina,  but  most 
of  it  comes  from  Colorado,  and  China. 

Extracted  from  these  minerals  and 
pulverized,  tungsten  was  found  useful 
in  certain  steel  alloys.  Mixed  with  an 
adhesive  it  was  made  into  lamp  fila- 
ments that  were  efficient  but  exceeding- 
ly fragile.  However  no  metallurgist 
was  able  to  discover  a  way  to  work 
tungsten  separately.  This  was  because 
in  pure  metallic  form  it  is  absolutely 
brittle.  It  confounded  all  experts  with 
its  utter  intractibility.  The  established 
processes  in  working  other  metals 
proved  useless  with  tungsten. 

Perhaps  it  was  this  very  thing  which 
finally  brought  about  the  harnessing  of 
this  valuable  metal.  Because  it  had  so 
steadfastly  refused  for  more  than  100 
years  to  respond  to  the  arts  of  the 
metallurgist,  Dr.  Coolidge,  with  the  in- 
stinct of  the  true  scientist  pioneering  in 
untrodden  fields,  tried  ways  that  any 
metallurgist  would  have  thought  an 
idle  waste  of  time.  The  result  was  that 
after  long  effort  and  many  failures  he 
finally  made  tungsten  ductile  and  work- 
able so  that  it  could  even  be  drawn  like 
wire  down  almost  to  the  gossamer  fine- 
ness of  spider's  web  and  still  be  strong 
enough  to  permit  its  winding  and  curl- 
ing into  almost  any  shape.  When  he 
had  done  that  he  had  conquered  tung- 
sten and  made  possible  many  devices 
which  could  never  have  been  built 
without  ductile  tungsten. 

The  radical  difference  in  workability 
between  tungsten  and  normally  ductile 


metals,  the  difference  which  nonplussed 
the  scientific  world  for  more  than  a 
century  may  be  explained  thus:  Pure 
tungsten  pressed  into  bars  is  brittle 
after  the  very  treatment  which  makes 


Dr.  W.  D.  Coolidge  who  made  tungsten 
ductile.  In  this  photograph  he  holds  part  of 
the  Portable  X-ray  which  h  another  of  his 
triumphs 

other  metals  most  ductile.  It  differs 
from  all  other  ductile  metals  in  that 
when  composed  of  grains  it  is  extremely 
brittle  at  "room  temperature,"  but  is 
ductile  at  this  temperature  when 
fibrous. 


Many  an  experimenter  had  sought 
to  work  tungsten  mechanically.  But 
none  had  ever  succeeded  in  getting  this 
intractable  metal  into  a  form  suitable 
for  mechanical  working.  Moissan,  by 
an  electric  furnace  method,  obtained 
tungsten  in  a  porous  condition  which 
could  be  slightly  compressed  and  the 
pores  closed  up  by  hammering  when 
hot.  However  nobody  in  the  world 
suspected  at  that  time  that  if  tungsten 
could  be  obtained  and  put  into  suit- 
able condition  and  then  mechanically 
worked  at  suitable  temperature,  its  in- 
herently brittle  nature  would  gradually 
disappear.  But  nobody  knew  how 
even  to  make  a  start  upon  the  problem 
of  working  tungsten. 

To  make  any  ordinary  metal  soft  it 
is  heated  above  its  annealing  point  and 
then  cooled  down  to  room  temperature. 
Doing  this  to  tungsten  however  left  it 
as  brittle  as  ever.  Violating  all 
metallurgical  rules  and  working  for 
years  with  utmost  patience,  Coolidge 
discovered  the  astonishing  fact  that  the 
only  way  to  make  tungsten  ductile  was 
to  mash  tungsten's  grains  out  into 
fibrosity  and  thus  make  the  metal 
ductile  cold  and  this  he  did  by  first 
heating  it  to  a  degree  below  its  an- 
nealing point  and  then  mechanically 
working  it  with  infinite  pains  at  a  vari- 
ety of  heats  each  cooler  than  the  one 
before  until  the  metal  got  down  to 
room  temperature.  A  similar  treat- 
ment, if  applied  to  ordinary  metals 
would  destroy  their  ductility.  He 
worked  out  a  process  which,  if  fol- 
lowed without  the  slightest  deviation, 
stretched  the  grains  out.  thus  attaining 


Squirting  pulverised  tungsten  ore  into  furnace  which  removes  oxygen 
and.  produces  pure  tungsten  in  powder  form  ready  for  compression 
into  bars  which  are  hammered  and  then  drawn  into  finest  wire 


The  operation  of  putting  red  hot  tungsten  bar  through  one  of  the  many  swagers  whose  revolving  hammers  chatter  on  all  sides  of  the  bar 

reducing  it  to  smaller  and  smaller  diameter  is  shown  at  the  right 


Digitized  by 


Google 


512 


Everyday  Engineering  Magazine  for  September 


ductility.  But  if  the  working  varied 
from  his  process,  failure  resulted.  The 
tungsten  would  smash  to  flinders  at  a 
stroke  when  it  got  cold.  This  elaborate 
and  delicately  measured  system  of 
working  tungsten  is  a  scientific  tri- 
umph. Thus  was  tungsten  finally 
made  ductile. 

The  greatest  immediate  use  for  it 
was  in  the  making  of  elec- 
tric lamp  filaments.  Previ- 
ously the  best  filament  was 
made  of  fine  tungsten  pow- 
der, mixed  with  a  binder 
into  a  plastic  mass  which 
was  squirted  through  fine 
dies  to  produce  fragile 
"wire." 

This  was  an  enormous 
improvement  over  the  old- 
style  carbon  filament, 
thanks  to  the  facts  that 
tungsten,  with  a  melting 
point  of  3350  degrees  Cen- 
tigrade will  stand  more  heat 
than  other  metals  and  its 
vapor  tension  is  so  low 
that  even  under  tremendous 
heats  its  volatile  decompo- 
sition is  slow.  Tungsten 
even  in  this  form  made  so 
good  a  lamp  that  it  saved 
me  American  public  a  bil- 
lion dollars  a  year  on  its 
electric  light  bill.  But  fila- 
ments of  those  days  could 
not  withstand  the  slightest 
jar  during  the  process  of 
manufacture.  They  neces- 
sarily could  not  be  strongly  mounted  in 
lamps. 

Pure  tungsten,  on  the  other  hand, 
drawn  into  filaments  can  stand  almost 
anything.  For  one  thing  it  is  heavier 
than  any  other  metal.  Whereas  wrought 
iron  weighs  490  pounds  per  cubic  foot, 
and  lead  708.  pounds,  tungsten  tips 


the  beam  at  1193  pqunds.  Its  tensile 
strength  is  startingly  high.  After  it 
has  been  worked  down  to  drawn  wire 
of  about  a  thousandth  of  an  inch  di- 
ameter its  tensile  strength  is  no  less 
than  600,000  pounds  per  square  inch 
of  cross  section.  This  is  greater  than 
the  best  piano  wire. 
To  produce  tungsten  from  the  sheelite 


Winding  the  tungsten  wire  into  incandescent  lamp  filament  coils 


or  wolframite  the  ore  is  fused  with 
alkali  carbonates  and  the  fusion  dis- 
solved in  water.  This  may  be  changed 
to  tungstic  oxide  by  adding  acid.  The 
oxide,  a  yellow  precipitate,  is  then 
filtered  off.  The  tungsten  oxide  is  pur- 
ified to  any  desired  degree  by  dissolv- 
ing it  in  ammonia  and  then  precipitat- 


ing by  adding  acid,  followed  by  filter- 
ing and  washing. 

To  use  tungsten  in  lamp  manu- 
facture, it  is  dried,  mixed  with  thorium 
nitrate  solution  and  then  thinned  with 
water  into  a  batter.  This  is  dried  and 
heated  at  2000  degrees  Fahrenheit  for 
an  hour  in  a  silica  or  fire  clay  crucible 
to  agglomerate  the  fine  particles  into 
coarser  ones.  This  mixture 
is  reduced  by  hydrogen  at 
1800  .  degrees  Fahrenheit 
into  tungsten  metal  pow- 
der. 

The  reduced  tungsten 
powder  is  poured  into  a 
steel  mould  which  is  a  slab 
whose  face  bears  a  groove 
a  quarter  of  an  inch  wide 
and  deep.  Under  hydrau- 
lic pressure  of  16  tons  per 
square  inch  this  groove  full 
of  powder  is  pressed  into  an 
ingot  16  by  by  inches. 
The  pressure  has  been  ex- 
erted on  the  sides  of  this 
ingot,  not  the  ends.  The 
ingot  at  this  stage  is  too 
fragile  to  handle. 

The  slug  next  goes  into 
an  electric  furnace  where  it 
is  baked  at  about  2400  de- 
grees Fahrenheit.  Now  it 
is  strong  enough  to  handle. 
It  is  then  sintered  in  a 
hydrogen  atmosphere,  the 
bar  being  heated  for  10  to 
15  minutes  to  about  5000° 
Fahrenheit  by  the  passage 
of  an  electric  current  through  it. 

The  bar,  though  brittle  when  cold,  is 
ready  to  be  worked.  It  is  heated  to 
about  2800  degrees  Fahrenheit,  and 
passed  through  the  revolving  dies  of  a 
swaging  hammer  which  reduces  its  size 
and  produce  it  in  rods  growing  smaller 
and  smaller  and  necessarily  longer  and 


After  tungsten  has  been  swaged  down  to  heavy  wire,  the  drawing 
process  begins.  Here  it  is  being  drawn  through  a  gas  flame  and  then 
through  a  die  reducing  it  from  0.030  to  0.014  inches.  It  is  tough 
and  thoroughly  ductile  by  this  time  hut  is  far  too  large  for  lamp 
filaments  and  must  be  drawn  down  again 


Drawing  tungsten  down  to  finest  proportions,  about  four  ten- 
thousandths  of  an  inch  is  one-sixteenth  of  the  sue  of  fine  human 
hair.  It  is  used  as  filament  in  smallest  "bug"  lamps.  The  thread  of 
tungsten  passes  through  lubricant,  then  through  gas  furnace  whirk 
has  a  diamond  die  at  its  end  nearest  the  operator 
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longer  as  the  metal  goes  through  one 
swaging  after  another  until  it  gets 
down  to  a  diameter  of  three  hundredths 
of  an  inch.  It  is  now  a  metal  that  is 
ductile  and  its  strength  has  increased 
with  leaps  and  bounds  so  that  at  a 
diameter  of  three  hundredths  of  an  inch 
it  can  stand  a  pull  in  the  proportion  of 
215,000  pounds  per  square  inch  of  its 
diameter. 

But  it  is  still  too  large  for  lamp 
filaments  though  wound  on  drums  it 
appears  hardly  coarser  than  linen 
thread.  So  it  starts  into  the  process 
of  being  drawn  down  by  successive 
stages  through  diamond  dies  of  smaller 
and  smaller  sizes,  to  any  degree  of 
fineness  needed.  On  the  drawing  ma- 
chines it  unwinds  from  the  feeding 
spool,  passes  through  a  lubricant,  runs 
through  a  small  gas  furnace  to  attain 
red  heat,  negotiates  the  infinitesimal 
"eye"  in  the  fragment  of  diamond 
clamped  in  its  course,  and  is  wound  on 
a  receiving  spool  ready  for  use. 

Various  of  these  fine  sizes  of  tung- 
sten wire  are  used  for  lamps  of  wide 
range  of  powers,  the  finest  of  them  all 
being  used  for  the  tiniest  of  lamps 
such  as  "bug-lights"  on  automobiles 
and  in  flash  lights.  The  diameter  of 
this  is  0.004  of  an  inch.  It  is  six  times 
finer  than  human  hair.  The  original 
pressed  ingot  16  inches  long  would  pro- 
duce more  than  250  miles  of  such  wire. 

Tungsten  wire  thus  produced  is  what 
has  made  the  incandescent  lamp  the 
thing  of  power  and  service  it  is  today 
in  the.  form  of  the  well  known  Mazda. 

The  metal  is  worked  in  various  other 
ways  for  its  various  other  uses,  but  it 
never  could  have  been  had  not  Dr. 
Coolidge  spent  years  in  experimenting 
with  it  beyond  the  point  where  the 
scientists  and  metallurgists  of  the  world 
had  written  the  word  "impossible." 


ELECTRICALLY  PROPELLED 
BATH  CHAIR 

VISITORS  at  various  shore  resorts 
in  this  country  that  do  not  wish 
to  exert  themselves  on  the  board- 
walks are  usually  seated  in  light  chairs 
pushed  about  by  an  attendant,  who 
walks  behind  the  chair  or  who  is 
astride  a  bicycle  attached  to  it,  depend- 
ing upon  the  construction  of  the  con- 
veyance in  question.  The  accompany- 
ing illustration  shows  a  simple  elec- 
trically propelled  chair  which  renders 
the  occupant  independent  of  any  ex- 
ternal source  of  power. 

A  light  storage  battery  is  carried  in 
a  special  compartment  at  the  feet  of 
the  occupant.  The  rear  wheels  are  op- 
erated by  a  light-power  electric  motor, 
which  is  controlled  by  a  simple  switch 
conveniently  placed  at  the  side  of  the 
occupant.  Two  forms  of  brakes  are 
provided,  one  of  which  is  electrical,  the 
other  being  controlled  by  the  foot.  The 
device  is  steered  by  a  simple  form  of 
tiller  and  the  control  is  so  easy  that 


anyone  can  learn  to  operate  it  after 
a  few  minutes'  instruction. 

As  the  speed  of  this  self-propelled 
bath  chair  is  very  low,  not  being  more 
than  a  walking  pace,  even  if  the  chair 
should  collide  with  some  obstruction, 
due  to  the  inexperience  of  the  operator, 
no  appreciable  damage  to  either  the 
vehicle  or  the  driver  will  result. 


possible  to  attain  higher  speeds  with 
such  a  heavy  vehicle  than  could  be  se- 
cured with  the  usual  form  of  solid  rub- 
ber or  cushion  tire.  Such  a  design 
also  makes  it  possible  to  use  the  same 
size  tire  on  the  front  and  rear  wheels. 
The  chassis  developed  by  this  tire  com- 
pany has  been  equipped  with  a  special 
type  of  car  body  and  is  being  used 


An  electrically-propelled  both  chair  of  English  design 


A  SIX-WHEELED  VEHICLE 

EXPERIMENTS  have  been  carried 
on  by  one  of  the  large  tire  manu- 
facturing companies  that  have  resulted 
in  the  development  of  a  special  form 
of  six-wheel  vehicle  in  which  the  usual 
rear  axle  is  replaced  by  a  truck  com- 


in  an  experimental  way  to  determine 
its  capabilities  for  passenger  transport. 

The  body  will  accommodate  forty- 
four  passengers  comfortably  if  only  its 
seating  capacity  is  utilized,  but  if  stand- 
ing room  is  called  on  also,  it  is  claimed 
that  ninety  people  can  be  carried.  The 
body  has  a  side-door  entrance  and  exit 


A  six-wheeled  motor  vehicle  now  in  process  of  development 


posed  of  two  axles,  each  of  which  is 
provided  with  its  own  driving  gearing 
and  which  are  driven  from  the  power 
plant  at  the  front  end  in  the  usual  man- 
ner. The  use  of  four  rear  wheels 
makes  it  possible  to  carry  very  heavy 
loads  on  the  pneumatic  tires  without 
using  tires  of  excessively  large  size. 
The  use  of  pneumatic  tires  makes  it 


and  is  operated  on  a  "pay-as-you-enter" 
basis.  It  has  the  usual  features  with 
which  any  tram-car  or  omnibus  is  pro- 
vided, such  as  adjustable  windows,  up- 
holstered seats,  electric  lighting  and 
signal  arrangement,  etc.  The  power 
plant  is  a  six-cylinder,  75-h.p.  gasoline 
engine  which  is  mounted  at  the  front 
end  of  the  body. 
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USEFUL  AND  INTERESTING 

INVENTIONS 


AUTOMOTIVE  -  MECHANICAL* ELECTRICAL 

^HiiiimMiniiimiiii^ 


SAND-MIXING  MACHINE 

ANEW  sand-mixing  machine  to  re- 
place manual  labor  in  mixing  sand 
which  has  been  employed  in  foundry 
molding  has  been  invented  by  Russell 
C.  Stokes  of  Portland,  Ore.  The  mix- 
ing is  done  by  a  rotatable  drum  having 
sharply  pitched,  spiral  blades;  these 
blades  are  arranged  in  a  manner  to 
allow  them  to  engage  and  cast  mate- 
rial toward  the  center  of  the  path  of 
travel  of  the  body  of  the  machine.  A 
series  of  fingers  around  the  central  cir- 
cumferential portion  of  the  drum  cast 
the  sand  rearwardly  in  the  path  of 
travel  in  granular  condition.  The  mix- 
ing fingers  are  hinged  and  are  spring- 
controlled,  so  that  the  springs  will  not 
be  broken  should  they  meet  with  any 
unusual  resistance.  In  such  cases  an 
automatic  mechanism  operatively  con- 
nected with  the  fingers  releases  the 
drum  from  operative  movement.  The 
drum  is  operated  by  an  electric  motor. 
Less  power  is  required  than  would  be 
necessary  for  blades  arranged  only  to 
stir  the  sand. — Lester  L.  Sargent. 


tion  of  the  patent  office  drawing.  This 
is  a  vaporizer  of  the  form  in  which  a 
portion  of  the  fuel  is  burnt  for  the 
purpose  of  vaporizing  the  main  part. 
The  oil  is  supplied  through  a  float 
chamber  A  of  the  usual  form,  and 
passes  to  the  jet  B  and  the  wick  cham- 
ber C.  A  supply  of  air  is  drawn, 
through  the  flap  valve  D,  into  the  wick 


admitted  at  L,  because  the  vapor  com- 
ing from  the  producer  portion  is  much 
too  rich  for  energetic  combustion  in 
the  explosion  chamber  of  the  engine 
and  it  must  be  thinned  down  by  ad- 
mitting auxiliary  air. 


PARTIAL   COMBUSTION  TYPE 
CARBURETOR 

A RECENTLY  patented  form  of 
kerosene  vaporized  of  the  partial 
combustion  type  is  shown  in  accom- 
panying illustration  which  is  the  in- 
vention of  an  English  experimenter,  E. 
W.  Thomas  of  Luton.  The  construc- 
tion may  be  easily  understood  by  re- 
ferring to  the  accompanying  reproduc- 


Partial  combustion  type  carburetor 

chamber,  and  there  supports  the  com- 
bustion of  part  of  the  oil.  The  prod- 
ucts of  combustion  pass,  by  the  passage 
E,  to  the  neighborhood  of  the  jet  and 
by  the  opening  F  to  the  exterior  of  the 
vaporizer  G.  These  latter  escape  by 
the  ports  H.  Baffles  K  K  are  arranged 
to  intercept  un vaporized  oil,  while  air 
for  the  combustion  of  the  resultant  gas 


THE  "WEB"  NUT 

THE  ordinary  hexagon  nut  is  such 
a  common  object  that  few  people 
give  a  thought  as  to  whether  it  is  the 
last  word  on  the  subject  As  a  matter 
of  fact,  an  English  firm  has  brought 
out  an  improved  nut  for  which  several 
advantages  are  claimed,  especially  for 
use  in  connection  with  aircraft.  The 
general  arrangement  of  the  "Web"  nut, 
as  it  is  called,  can  be  gathered  from  the 
sketch.  It  consists  of  a  barrel  with  a 
flange  at  the  lower  end,  and  four  webs 
arranged  at  right  angles.  The  webs 
permit  of  the  nut  being  screwed  up  or 
loosened  by  means  of  the  special  span- 
ner, which  is  simply  a  short  tube  (with 
slots  to  fit  the  webs)  attached  to  a 
handle,  and  the  positive  grip  which  is 
obtained  makes  the  nut  easier  to  tighten 
or  slacken  than  is  the  ordinary  nut 

It  will  be  noticed  that  four  slots  are 
cut  between  the  webs.  Apart  from  the 
fact  that  this  lightens  the  nut  to  a  cer- 
tain extent,  it  also  permits  of  the  nut 
performing  the  double  function  of  nut 
and  lock-out  When  used  on  metal  it 
is  claimed  that  slight  oxidization  is  per- 
mitted opposite  the  slots,  and  mis  is 
sufficient  to  prevent  the  nut  working 
loose.   Again,  when  used  on  wood,  the 


Sand-mixing  machine  for  use  in  foundries  invented  by  Russell  C.  Stokes  of  Portland,  Oregon 
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nut  when  screwed  up  allows  the  wood 
to  swell  into  the  slots  just  sufficiently 
to  hold  the  nut  and  prevent  it  turning. 
As  the  nuts  weigh  less  than  those  of 


Special  Socket  Wrench 


Plan  View  of  Nut 


the  battery  to  be  charged  without  re- 
moving it  The  control  of  the  current 
from  the  battery  to  the  motor  is  ob- 
tained by  turning  the  right  grip  on 
the  handle  bar.  A  motorcycle  saddle 
and  footboards  of  ample  size  are  in- 
cluded in  the  equipment. 


The  web  nut 

ordinary  design,  and  in  ordinary  cases 
render  the  use  of  a  lock-nut  unneces- 
sary, it  is  possible  to  save  a  consider- 
able weight  by  their  use.  The  nuts  are 
made  in  a  wide  range  of  sizes. 


ELECTRIC  MOTOR  SCOOTER 

THE  experimental  model  of  electric 
scooter  illustrated  here  has  been 
brought  out  in  England  and  will  attain 
a  speed  of  14  m.p.h.  and  cover  about 
40  miles  on  a  single  charging  of  the 
storage  battery.  The  frame  of  the 
scooter  is  of  duplex  tubular  construc- 
tion so  that  a  cradle  is  formed  in  the 
center  of  the  frame.  A  hp.  electric 
motor,  which  with  a  reducing  gear 
forms  a  single  unit  is  bolted  to  the 


A  MOLDING  MACHINE  WHICH 
WHICH  THROWS  THE  SAND 

It  will  be  possible  before  long  to 
pour  a  casting  without  the  use  of  a 
mold,  so  rapid  are  present  advances. 
We  have  molding  machines  which  do 
the  work  of  several  molders  and  now 
we  have  a  sand  throwing  machine  for 
filling  molds.  The  experienced  molder 
knows  the  effect  and  the  practical  value 
of  throwing  the  sand  in  place,  a  hand- 
ful at  a  time.  So  thrown  the  sand  needs 
no  further  ramming.  A  machine  to  do 
this  more  expeditiously  and  with  equal 
precision  has  been  designed,  and,  after 
passing  the  test  of  several  months  ex- 
perience in  some  of  the  Chicago  found- 
ries, has  been  put  on  the  market. 

The  sand  is  thrown  on  the  mold 
with  considerable  force  by  mechanical 
means.  Hence  a  large  quantity  can  be 
handled  in  a  unit  of  time,  so  mat  fin- 
ished molds  should  be  turned  out  quick- 
ly. Obviously  the  density  of  the  ram- 
ming can  be  regulated  by  controlling 
the  speed  of  the  impeller.  The  essential 
element  of  the  machine  is  the  throwing 
head,  which  is  mounted  on  a  double- 
jointed  arm,  allowing  it  to  be  swung 


An  electrically-propelled  motor  scooter 


rear  part  of  the  frame  and  drives  the 
rear  wheel  which  is  12  in.  in  diameter, 
through  a  small  chain.  It  is  expected 
that  the  diameter  of  the  wheels  will  be 
increased  to  18  ins.  when  the  scooter 
is  regularly  placed  on  the  market  and 
the  motor  may  be  incorporated  in  the 
rear  wheel.  The  battery  which  delivers 
current  at  8  volts,  weighs  about  112 
lbs.  The  cradle  formed  by  the  spread- 
ing of  the  two  frame  members  supports 
the  battery,  which  is  readily  detachable 
from  the  frame  and  can  be  moved  on 
rollers  to  the  charging  point.  It  is  ex- 
pected that  a  charging  plug  will  be  pro- 
vided on  the  frame  of  the  commercial 
machines,  thus  making  it  possible  for 


into  any  required  position  over  the 
mold.  This  head  is  connected  by  a 
shaft  to  an  electric  motor  which  runs 
at  high  speed.  It  is  cast  with  three 
arms,  on  one  side  of  which  is  a  pair 
of  brackets,  to  which  the  impeller  is 
bolted. 

When  in  use,  the  whole  of  the  head 
is  enclosed  in  a  combination  cast-iron 
and  sheet-iron  hood.  The  sand  enter- 
ing from  a  chute  at  the  top,  is  violently 
ejected  by  the  rapidly  revolving  im- 
peller through  a  hole  in  the  underside 
of  the  hood.  For  ordinary  gray  iron, 
a  suitable  speed  is  from  1,200  to  1,400 
revolutions  a  minute;  for  steel  castings 
a  higher  speed  is  required.    The  sand 


may  be  rammed  at  densities  over  the 
different  parts  of  the  pattern  by  passing 
the  head  slowly  or  quickly  over  the 
parts.  Two  standard  types,  one  a  trac- 
tor, the  other  stationary,  are  con- 
structed.— Scientific  American. 


SCREW  FILLER  CAPS 

TO  prevent  loss  of  the  cap  when 
disconnected,  it  is  provided  with  a 
jointed  link,  one  end  of  which  is  hinged 
to  a  lug  within  the  filler-neck,  the 
other  end  being  hinged  to  lugs  on  a 
member  rotatable  within  the  screwed 


Screw  fitter  cap 

cap  as  outlined  in  accompanying  illus- 
tration. When  the  end  of  the  cap  is 
of  metal,  mis  member  may  rotate 
around  a  pin  in  the  end  face  of  the 
cap.  When  the  end  of  the  cap  is  a 
glass  disc,  the  member  can  be,  as 
shown,  a  ring  retained  between  the 
cap.  The  jointed  link  permits  the  cap, 
when  unscrewed,  to  be  swung  clear  of 
the  filler  aperture  and  also  to  accom- 
modate itself  to  the  location  of  the  cap 
on  the  filler  neck  for  engagement  of 
die  threaded  parts.  This  tarns  the 
subject  of  a  recent  British  patent. 


It  has  been  seriously  suggested  that 
to  economize  in  heating  a  house  the 
chimney  area,  where  open  fires  are  used, 
should  be  restricted.  It  is  claimed  that 
with  a  large  open  chimney  five  to  ten 
changes  of  air  per  hour  may  occur. 
Smoking  chimneys  are  recognized  as  a 
source  of  great  discomfort  and  damage 
from  contamination  of  the  air.  Fre- 
quently it  is  said  mat  there  is  a  great 
loss  of  fuel  due  to  the  carbonaceous 
smoky  particles,  but  one  writer  says 
mat  smokeless  chimneys  may  indicate 
waste  also  if  they  are  kept  smokeless  by 
the  introduction  of  a  great  excess  of  air. 
Smoke,  it  is  claimed  by  the  same  writer, 
only  indicates  one  or  two  per  cent  waste 
of  fuel,  a  smokeless  chimney  may  in- 
dicate much  more.  The  open-hearth 
fire,  however,  is  coming  to  its  own,  as 
some  recent  experiments  by  the  English 
Fuel  Research  Board  show  that  60  to 
70  per  cent  of  the  heat  in  an  open  fire 
is  usefully  employed  in  warming  the 
room  itself  and  the  general  fabric  of 
the  building.  Of  the  total  heat  of  the 
coal  no  less  than  20  to  25  per  cent  goes 
out  into  the  room  as  radiant  energy  and 
with  coke  as  much  as  35  per  cent  may 
be  so  radiant 


Digitized  by 


Google 


Everyday  Engineering  Maga~iS4e  for  SSJrtwiiber 


Simple  Keys  and  Keyways 

Common  Forms  of  Keys  Used  in  Mechanical  JV ork  and  Suggestions 
for  Making  Keyways  Without  Special  Machine  Tools 

By  Kenneth  Alton 


IN  all  machinery,  and  especially  in 
automobiles  and  other  automotive 
apparatus,  numerous  parts  which 
must  be  removed  from  the  pieces  to 
which  they  are  fastened  and  by  which 
they  are  actuated  when  the  mechanism 
is  dismantled  are  held  by  a  method  of 
fastening  called  "keying."  Various 
forms  of  keys  are  shown  at  Fig.  1,  that 
at  A  being  a  form  made  from  ordinary 
key  stock  which  may  have  either  round- 
ed ends  or  square  ends  depending  upon 
whether  the  key  is  to  set  into  a  keyway 
r'achined  into  the  center  of  the  shaft 
or  at  one  end.    If  the  keyway  comes 


/found.  End 
Straight  Key 


Woodruff  Key, 


'Round  Key 


Form  of  Keys 


.Taper  Pin 


How  Taper  Pins 
are  Used 


How  a  Round  Key  is  lns»-all?rt 
•to  hold  Gear  to  Sho't 


Fig.  1 — Common  forms  of  keys  used  in 
mechanical  work 

in  the  middle  of  the  shaft,  a  round  end 
key  such  as  shown  at  A  is  generally 
used.  If  the  keyway  is  at  the  end  of 
the  shaft,  the  key  is  apt  to  be  a  form 
having  square  ends  or  it  may  be  slightly 
tapering  on  its  upper  face  and  have 
a  projection  at  its  outer  end  by  which 
it  may  be  removed.  Such  a  key  is 
called  a  gib  key.  Key  stock  is  procured 
in  various  standard  sizes  and  is  usually 
made  smooth  enough  when  manufac- 
tured so  that  no  great  amount  of  fitting 
is  needed  to  insert  it  in  the  keyway. 


The  key  shown  at  B  is  known  as  the 
Woodruff  key  and  is  a  very  popular 
form  in  automobile  and  even  in  ma- 
chinery construction.  It  is  commonly 
used  for  securing  such  parts  as  gears, 
cams,  and  rocker  arms  to  shafts.  The 
taper  pin  shown  at  C  is  a  favorite 
method  of  retaining  brake  actuating 
and  control  levers  to  the  shaft  operat- 
ing them.  The  straight,  round  pin 
shown  at  D  may  be  used  in  two  ways; 
it  may  be  driven  entirely  through  a  hole 
in  the  shaft  and  the  hub  of  the  lever 
and  then  headed  over  or  it  may  be 
driven  into  a  drilled  hole  which  is 
made  after  the  gear  or  piece  it  is  to  hold 
is  in  place  on  the  shaft,  the  hole  being 
drilled  in  such  a  way  that  half  of  it  is 
in  the  gear  and  the  other  half  in  the 
shaft  The  use  of  a  taper  pin  is  clearly 
shown  while  that  of  the  round  pin  or 
key  shown  at  D  is  also  outlined.  The 
half  round  keyway  for  the  Woodruff 
key  is  shown  in  the  taper  end  of  the 
shaft  outlined  in  Fig.  3  as  is  the  method 
of  making  a  template  to  obtain  the 
radius  of  the  Woodruff  keyway  when 
it  is  desired  to  fit  a  new  Woodruff  key 
or  to  determine  the  size  of  the  keyway 
if  the  old  key  is  lost. 

The  method  of  making  the  taper  pin 
lock  is  a  simple  one.  A  straight  hole 
is  drilled  through  the  boss  of  the  lever 
and  the  shaft,  the  drill  size  being  the 
same  as  that  of  the  small  end  of  the 
taper  pin.  Taper  reamers  may  be  ob- 
tained to  conform  to  the  taper  of  stand- 
ard taper  pins  and  these  are  employed 
to  produce  the  correct  taper  in  the 
straight  hole  in  order  that  the  corre- 
sponding taper  pins  may  be  a  tight 
drive  fit  in  both  shaft  and  lever  boss. 

Laying  Out  a  Keyway 

The  method  of  laying  out  a  keyway 
when  the  rounded  end  key  shown  at 
Fig.  1  A,  is  to  be  placed  in  a  shaft  is 
shown  at  Fig.  2  A.  The  outline  of  the 
key  is  scribed  on  the  shaft,  care  being 
taken  to  have  the  curved  end  a  half 
circle  whose  radius  is  equal  to  half  the 
width  of  the  key.  For  example,  if  the 
key  is  supposed  to  be  one-quarter  inch 
wide  and  two  inches  long  the  first  op- 
eration will  be  to  describe  a  straight 
line  along  the  shaft  and  to  indicate 
thereon  the  useful  length  of  the  key, 
which  is  that  of  the  straight  portion, 
by  center  punch  marks  on  the  line.  The 
dividers  are  then  set  to  one-eighth  inch 
radius  and  circles  are  drawn  using  the 
punch  marks  as  centers.   The  sides  of 


the  circles  are  then  joined  by  lines 
parallel  to  the  center  line.  The  next 
operation  is  to  drill  a  series  of  holes 
into  the  shaft  with  a  7/32"  drill  as 
shown  at  Fig.  2  B.  These  are  cut  out 
by  means  of  chisels  such  as  shown  at 
Fig.  2  C.  The  operation  is  started 
with  a  narrow  chisel,  followed  through 
with  the  medium  width  chisels  and  fin- 
ished off  with  the  wide  one  which  is 
accurately  ground  to  the  correct  width 
of  the  keyways.  A  piece  of  quarter 
inch  keystock  is  then  obtained  cut  to 
the  proper  length  and  the  ends  rounded 
off  with  a  file  or  on  an  emery  wheel, 
to  conform  to  the  shape  of  the  key- 


Scale-. 
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Forms  of  Chisels 
used  In  Cutting 
Key  Ways  3 
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Rnuqhinq  Out  Key  Way  of 
.   '  end  of  a  Shaft 


Finishing  a  Key  Way  a+ 
end  of  a  Shaft 


Hg-  2 — How  to  lay  out  and  cut  a  keyway 
without  machinery 

way.  The  method  outlined  is,  of  course, 
used  only  in  a  small  shop  where  regular 
keyway  cutting  machinery  is  not  avail- 
able, as  would  be  the  case  in  an  ex- 
perimental or  auto  repair  shop  where 
milling  machines  or  shapers  are  not 
included  in  the  tool  equipment.  The 
method  of  making  a  keyway  in  the  end 
of  the  shaft  is  similar  to  that  for  mak- 
ing one  in  the  middle  of  the  shaft  ex- 
cept that  it  is  much  easier  to  chisel  out 
the  keyway  with  a  cape  chisel  and  fin- 
ish it  with  a  file  as  shown  at  Fig.  2  D. 
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Woodruff  Keying  System 
The  Woodruff  key  may  be  obtained 
in  a  wide  variety  of  sizes  and  in  differ- 
ent materials.  It  is  a  very  simple  form 
to  make  if  a  key  of  the  right  size  is 
not  available.  A  very  satisfactory 
Woodruff  form  key  may  be  made  from 
a  bar  of  round  stock  of  the  desired  ma- 


tem  parts,  gears,  cams  and  similar  com- 
ponents of  machinery. 

Each  year  sees  the  use  of  more  and 
more  Woodruff  keys  for  fastening  gears 
and  similar  parts  to  round  shafts,  for 
which  reason  the  various  sizes  are  of 
considerable  interest.  A  table  gives  the 
various  sizes  which  are  referred  to  in 


Temp/or* 


Mi/ting 
Cutter- 


How  Templote  is  made  to 
make  Key  of  Flat  Stock 


How  Key  Wav  is  Cut 
in  the  Shaft 


Trying  Key  for  Fit 


How  Key  is  used 


Fig.  3 — Diagrams  showing  the  Woodruff  keying  system  tl.M  is  widely  used  in 
automotive  appliances 


terial  and  radius  as  indicated  at  Fig. 
4,  in  views  A  to  F,  inclusive.  The  first 
step  is.  to  saw  into  the  end  of  the  rod 
as  shown  at  A,  then  to  cut  into  the  side 
of  the  rod  with  the  saw  as  shown  at  B, 
this  permits  the  piece  of  stock  to  break 
away  as  shown  at  C.  Of  course,  the 
key  is  cut  wider  than  the  keyway  it  is 
to  fit  as  well  as  longer  than  the  regular 
size  key.  The  operation  of  filing  the 
sides  and  face  to  produce  the  finished 
key  shown  at  F  is  easily  accomplished. 

The  keyway  for  a  Woodruff  key  can 
be  cut  accurately  only  by  a  special 
milling  cutter  of  the  proper  size  made 
for  the  purpose.  It  is  not  necessary  to 
have  a  milling  machine  to  use  this  mill- 
ing cutter  as  very  satisfactory  results 
can  be  obtained  by  putting  it  in  a  lathe 
or  drill  press  chuck.  The  depth  to  which 
the  cutter  is  fed  into  the  shaft  is  out- 
lined in  an  accompanying  illustration. 
The  key  is  then  placed  in  the  keyway 
and  the  hub  of  the  part  it  is  to  retain 
is  forced  over  the  key  and  shaft  as 
shown  in  the  lower  part  of  Fig.  3. 

Care  must  be  taken  when  fitting  any 
form  of  retaining  pin  or  key  to  have 
it  a  tight  fit  in  its  keyway  because  if 
keys  are  fitted  so  loosely  that  some  de- 
gree of  movement  is  permitted  between 
them  and  the  keyway  there  will  be 
motion  between  the  shaft  and  the  part 
it  drives  and  sufficient  movement  may 
develop  so  the  key  will  be  sheared  off. 
This  applies  especially  to  keys  sub- 
jected to  variable  or  shock  loads  as  in 
those  employed  for  holding  flywheels, 
driving  wheel  hubs,  transmission  sys- 


the  sketch  above  it,  the  letters  in  the 
table  corresponding  with  those  in  the 
figure.  There  are  30  standard  and 
many  special  sizes.  These  sizes  vary 
from  .5-inch  diameter  and  .0625-inch 
thickness  up  to  1.5-inch  diameter  and 


Fig.  A — How  a  Woodruff  key  may  be  cut 
from  round  bar  stock 

.375-inch  thickness.  The  general  shape 
of  the  keys  is  that  of  a  coin  cut  into 
halves,  although  to  be  exact  the  half 
is  not  complete,  as  the  sketch  shows. 
The  key  is  set  down  into  the  shaft  less 
than  its  full  depth  by  almost  the 
amount  of  its  thickness,  so  that  the 
portion  projecting  above  the  shaft  and 
into  the  gear  or  other  part  is  nearly 
square  in  section.  One  great  advantage 
of  this  form  over  a  square  ended  key  is 
the  ease  of  placing  or  removals,  as  ■  a 
slight  tapping  on  one  end  causes  the 
semi-circular  form  to  rock  in  its  seat 
and  one  end  to  rise  out  of  the  key  seat, 
until  it  projects  enough  to  be  picked  out 
with  a  pair  of  pliers  or  the  fingers. 


GERMAN  METAL  AIRPLANES 

WE  have  illustrated  various  types 
of  metal  airplanes  in  these  col- 
umns, these  being  of  German  Junker 
design  but  there  has  been  but  very  lit-, 
tle  information  available  about  the 
salient  points  of  construction.  The 
technical  department  of  the  British  Air 
Ministry  has  recently  described  two 
models  which  cannot  fail  to  be  of  in- 
terest to  those  following  aviation  pro- 
gress, an  armored  two-seater  biplane, 
type  J-l,  and  a  single-seater  pursuit 
monoplane,  type  D-l.  Both  are  con- 
structed entirely  of  metal  and  have 
cantilever  wings.  This  firm  has  also 
produced  a  commercial  six-seater  cabin 
monoplane,  which  has  been  illustrated 
in  a  previous  issue.  Its  construction  is 
undoubtedly  similar. 

The  wings  have  a  deep  section  with 
a  thick,  round  leading  edge.  This  is 
also  probably  a  "high  lift"  section. 
They  do  not  have  spars,  as  the  term  is 
generally  understood,  but  have  a 
rather,  large  number  of  tubes  running 
through  the  wing.  In  both  types  these 
tubes  support  the  top  and  bottom  sur- 
faces. The  biplane  has  ten  such  tubes 
in  the  upper  wing  and  six  in  the  lower. 
With  the  exception  of  two  in  each  wing, 
they  are  arranged  in  pairs,  that  is  to 
say,  one  under  the  top  surface  of  the 
wing  is  directly  over  one  on  the  low- 
er surface.  They  are  braced  to  each 
other  within  the  wing  by  smaller  tubes 
in  such  a  way  as  to  form  a  Warren 
truss  between  any  two  spar  tubes.  In 
the  monoplane  there  are  seven  spar 
tubes,  not  in  pairs,  but  evenly  spaced 
when  viewed  from  above  but  the  brac- 
ing is  the  same.  This  construction  is 
of  sufficient  strength  to  carry  the  bend- 
ing moments  due  to  the  cantilever 
design.  The  fuselage  of  the  biplane  is 
made  in  two  parts:  an  armor  box  con- 
taining the  crew  and  engine,  and  a 
tail  section  built  up  of  duralumin  tubes 
in  the  form  of  a  box  girder  and  cloth 
covered.  The  pilot  is  under  the  center 
section  and  a  square  opening  is  cut  in 
the  upper  wing  for  him  to  see  through. 
The  landing  gear  and  center  sections 
with  their  struts  form  a  unit.  The 
struts  at  the  center  section  are  the  only 
ones  on  the  machine.  There  is  one  pair 
on  each  side  sloping  outward  and  run- 
ning from  the  lower  wing  roots  to  the 
upper  center  section.  They  are  braced 
by  another  pair  on  each  side,  which 
cross  to  make  an  X  and  have  the  same 
fitting  at  the  upper  plane  as  the  first 
pair.  At  their  base  they  join  the 
fuselage. 

The  metal  used  both  for  bracing  and 
covering  is  duralumin.  The  covering 
of  the  wings  is  corrugated  with  the 
grooves  running  parallel  to  the  line  of 
flight  The  sheet  used  for  wing  cover- 
ing on  the  biplane  is  0.015  in.  thick 
and  weighs  3.65  oz.  per  sq.  ft  On  the 
monoplane  it  is  0.014  in.  thick.  The 
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bracing  is  of  the  same  material,  but 
steel  is  used  generally  for  fittings. 

The  brief  specifications  of  these  two 
machines  are: 

D-l:  Type,  single-seater,  pursuit 
monoplane;  engine,  160  hp.,  Mercedes; 
span,  29  ft.  2  in.;  length,  overall,  22 
ft.;  total  wing  area,  158.8  sq.  ft;  speed, 
140  m.p.h. 

J-l :  Type,  two-seater,  armored  bi- 
plane; engine,  230-hp.,  Benz;  span, 
top  55  ft.,  bottom  35  ft  7  in.;  length, 
overall,  29  ft.  8  in.;  height,  overall, 
11  ft  9  in.;  weight,  empty  3724  lbs.; 
useful  load,  845  lbs.;  wing  loading 
8.5  lbs.  per  sq.  ft;  power  loading  19.9 
lbs.  per  hp. 


in  severe  road  tests,  had  a  remarkably 
low  record  of  failures. 

A  study  of  -these  figures  reveals  some 
rather  unexpected  causes  of  trouble. 
While  the  treatment  to  which  the  valves 
are  subjected  is  severe  and  it  is  not  sur- 
prising that  they  should  be  responsible 
for  nearly  12  per  cent  of  the  failures, 
the  breakdowns  resulting  from  the 
cylinders  themselves  is  unexpected. 
This  is  accounted  for  in  the  author's 
opinion  by  defects  in  the  casting  or 
the  modification  of  working  conditions 
by  the  high  temperature  which  occurs 
in  the  interior  of  the  cylinder.  Steel 
cylinders  are  not  responsible  for  a 
single  retirement.    Another  interesting 
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No.  of  Key 

Diameter 

Thickness 

Depth  In  Gear 

Less  than  V4 
Diameter 

b 

d 

1 

.500 

.0625 

.0312 

.0468 

2 

.500 

.0937 

.0468 

.0468 

3 

.500 

.1250 

.0625 

.0937 

4 

.625 

.0937 

.0468 

.0625 

5 

.625 

.1250 

.0625 

.0625 

6 

.625 

.1562 

.0781 

.0625 

7 

.750 

.1259 

.0625 

.0625 

8 

.750 

.1562 

.0781 

.0625 

9 

.750 

.1875 

.0937 

.0625 

10 

.875 

.1562 

.0781 

.0625 

11 

.875 

.1875 

.0937 

.0625 

12 

.875 

.2187 

.1094 

.0625 

A 

.875 

.2500 

.1250 

.0625 

13 

1.000 

.1875 

.0937 

.0625 

14 

1.000 

.2187 

.1094 

.0625 

15 

1.000 

.2500 

.1250 

.0625 

B 

1.000 

.3125 

.1562 

.0625 

16 

1.125 

.1875 

.0937 

.0781 

17 

1.125 

.2187 

.1094 

.0781 

18 

1.125 

.2500 

.1250 

.0781 

C 

1.125 

.3125 

.1562 

.0781 

19 

1.250 

.1875 

.0937 

.0781 

20 

1.250 

.2187 

.1094 

.0781 

21 

JL250 

.2500 

.1250 

.0781 

D 

1.250 

.3125 

.1562 

.0781 

E 

1.250 

.3750 

.1875 

.0781 

22 

1.375 

.2500 

.1250 

.0937 

23 

1.375 

.3125 

.1562 

.0937 

P 

1.375 

.3750 

.1875 

.0937 

24 

1.500 

.2500 

.1250 

.1094 

25 

1.500 

.3125 

.1562 

.1094 

G 

1.500 

.3750 

.1875 

.1094 

Table  of  Woodruff  key  sites  and  standard  dimensions 
CAUSE  OF  RACING  CAR 
FAILURES 


IN  La  Vie  Automobile,  Robert  Faroux 
presents  some  interesting  figures  on 
the  defects  resulting  in  the  failure  or 
withdrawal  of  racing  automobiles  in  the 
past  decade.  The  article  gives  the  re- 
sults of  a  careful  study  of  failures  of 
cars  in  84  tests  and  1,000  cases  of 
withdrawal  from  races  and  trials.  The 
engine  was  the  offender  in  a  majority 
of  the  cases,  while  tires,  which  are 
often  considered  the  weak  spot  of  a  car 


point  is  the  low  percentage  of  retire- 
ments caused  by  tire  trouble.  Even  at 
speeds  in  excess  of  70  miles  per  hr.  they 
were  responsible  for  less  than  3  per 
cent  of  the  retirements  or  less  than  the 
clutch  or  the  rear  axle. 

The  causes  of  trouble  as  tabulated  by 
Mr.  Faroux  are  given  as  follows: 

Engine 

Valves    119 

Cylinders   105 

Connecting-rods    83 

Cooling  system    65 


Crankshaft    57 

Ignition    47 

Lubrication    19 

Camshaft    17 

Carburetor   13 

Distribution  gear   7 

Crankcase    7 

Flywheel    5 

Total    544 

Transmission 

Clutch    34 

Gearbox    32 

Transmission    24 

Torque  Tube   17 

Universal  Joints   14 

Differential    9 

Rear  axle    57 

Total    187 

Chassis 

Steering    45 

Springs    25 

Chassis    17 

Wheels    63 

Brakes  ».  .  .  .  9 

Tires  and  rims   27 

Fuel  Tank    27 

Oil  tank   5 

Total    218 

From  the  foregoing  it  will  be  evident 
that  much  of  value  can  be  learned  from 
racing  cars  and  that  the  experience 
gained  by  their  builders  can  be  applied 
to  good  advantage  in  constructing  cars 
for  commercial  purposes  because  a 
single  race  may  show  up  defective  de- 
sign or  material  that  severe  testing  on 
the  road  under  ordinary  conditions 
would  not  make  evident  in  a  reasonable 
length  of  time. 


IODINE  AND  BROMINE 
Iodine  and  bromine  are  important 
elements  and  have  extensive  uses  in 
pharmacy  and  technology.  The  great 
proportion  of  iodine  has  come  from  the 
nitrate  deposits  of  Chile  and  its  ex- 
traction from  sea-weed  was  an  impor- 
tant French  industry,  which  is  menaced 
by  the  obtaining  of  iodine  from 
mineral  sources,  and  also  by  the  use  of 
kelp  and  sea-weed  as  a  fertilizer,  which 
deprives  the  manufacturer  of  that 
source.  Much  interest  is  developing 
in  the  direct  chemical  treatment  of  sea- 
weed for  the  extraction  of  these  ele- 
ments because  preliminary  burning  or 
incineration  of  sea-weed  involves  loss. 
The  object  is  to  extract  the  mineral  ele- 
ments, potassium  salts,  iodine,  and 
bromine  without  destroying  the  organic 
matter.  In  California,  by  application 
of  fermentation,  acetic,  propionic  and 
butyric  acids,  acetone  and  ethylic  ether 
have  been  produced.  It  has  been  pro- 
posed also,  to  make  horse  feed  out  of  it. 
Dry  distillation  can  be  used  to  get  tar. 
formic  and  acetic  acids. 
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The  Bienvenu  Heater 


MANY  are  the  combustibles  which 
have  been  proposed  to  take  care 
of  the  coal  crisis,  and  still  more  nu- 
merous the  systems  of  heating  appa- 
ratus which  have  seen  the  light  of  day 
since  the  war.  Peat,  lignite  and  va- 
rious artificial  fuels  have  supplied  our 
stoves  and  furnaces,  and  their  more 
extended  and  rational  use  has  helped 
in  the  crisis  which  confronted  all  of 
us,  but  more  especially  nations  like 
France  and  Italy.  This  coal  shortage 
crisis  has  by  no  means  been  disposed 
of,  and  there  is  every  reason  to  still 
search  for  palliatives  for  the  evil  which 
is  sure  to  last  some  time. 

To  supplement  illuminating  gas,  on 
which  many  people  have  depended,  and 
which  is  unobtainable  in  many  places, 


The  expenditure  of  the  fuel  is  slight, 
if  we  realize  that  it  only  burns  4J4 
quarts  of  oil  in  ten  or  twelve  hours, 
according  to  the  intensity  of  the  heat, 
and  that  it  is  capable  of  boiling  135 
quarts  of  water  in  20  minutes. 

It  is  composed  of  two  parts:  the  oil 
tank  and  the  burner  proper.  The 
reservoir,  Fig.  1,  has  a  capacity  of 
about  five  quarts,  it  is  provided  with 
a  regulator  cock  placed  at  its  lowest 
part  A  supply  pipe  effects  the  com- 
munication with  the  heater  by  means 
of  screw  couplings. 

•The  burner,  Fig.  2,  is  a  hollow  cast- 
ing, a  sort  of  rectangular  box,  covered 
with  asbestos,  and  whose  bottom  is  per- 
forated with  ventilating  openings. 
This  recipient  measures  6  inches  to 


iFue/  Tank  on  Wall 


Regulator 
Va/ve'y 


■Feed  Pipe 
Coupling  Nut-    p(g  j 


Feed  pipe  ■-- 
Fire  Box 


Lower 
Tube\ 


B»x  base  of/ 
burner  •' 


Plates  for  spreading 
flames 

Upper  tube  for 
N  vaporization 

\'~Nut 
'Feed  Pipe 

Sheet  metal  base 


"^Air  supply  holes 
Moles  for  oil  gas 


FIG.  3 


FI6.2 


Details  of  the  Bienvenu  oil  burner  for  stoves 


a  very  simple  little  apparatus  has  been 
invented  in  France,  "The  Bienvenu 
Heater,"  adapted  to  all  kinds  of  stoves, 
cooking  ranges,  boilers,  etc.  Supplied 
with  heavy  petroleum  or  kerosene  this 
heater  produces  the  gas  which  it  burns, 
giving  a  blue  flame  free  from  carbon 
and  producing  neither  smoke  nor  dust. 
It  burns  a  mixture  of  80  per  cent  of  air 
and  20  per  cent  of  oil.  It  is  easy 
enough  to  get  fuel  oil,  wherever  one 
may  be,  whereas  other  combustibles  are 
not  always  easy  to  obtain.  The  heater 
has  no  delicate  or  incumbering  parts 
and  is  easy  to  transport  It  has  the 
advantage  over  some  petroleum  fur- 
naces now  in  use  of  giving  an  intense 
heat,  due  to  the  special  spreading 
plates  which  are  fixed  in  the  path  of 
the  flames,  as  shown  in  accompanying 
illustration  at  Fig.  2. 


8  inches  long  and  4  inches  wide  and 
2  inches  deep.  It  contains  a  U-tube 
communicating  with  another  tube  of 
the  same  shape  placed  above  it.  The 
upper  or  vaporization  tube  carries  two 
movable  plates,  designed  to  spread  the 
flame  and  heat  the  vaporizing  tubes, 
the  lower  tube  is  provided  with  two 
small  orifices  for  the  gas  to  escape 
through. 

The  very  simple  installation  takes 
hardly  three  minutes.  The  heater  hav- 
ing been  placed  in  the  fire  box  of  the 
stove,  Fig.  3,  or  under  the  boiler  to 
be  heated,  the  oil  font  is  attached 
to  the  wall  at  a  certain  height.  If 
it  is  placed  at  about  five  feet  above 
the  level  of  the  heater,  the  pressure 
giving  the  maximum  of  heat  will  be 
obtained.  The  font  and  burner  are 
connected  by  the  supply  pipe,  the 


couplings  are  carefully  screwed  up 
with  a  wrench  to  avoid  any  leakage 
of  oil.  Next  the  font  is  filled  with 
filtered  oil,  the  base  cock  being  closed. 
To  light  it  a  little  wood  alcohol  or 
gasoline  is  poured  into  the  burner  cas- 
ing and  is  lighted.  This  heats  the 
upper  tube  to  a  high  temperature. 
When  this  is  effected  a  turn  is  given 
the  regulating  cock  on  the  font  which 
is  at  once  shut  off.  A  small  quantity 
of  oil  escapes,  which  is  vaporized  in 
its  passage  through  the  heated  tube 
and  begins  to  escape  by  the  orifices  in 
the  lower  tube  in  the  form  of  gas. 
Next  the  cock  is  opened  to  let  the  oil 
run  down,  and  the  gas  is  lighted,  tak- 
ing care  to  place  the  plates  directly 
above  -the  flames  which  they  have  to 
spread.  These  plates  being  adjustable, 
make  it  possible  to  direct  the  flame  on 
the  hearth,  on  the  furnace  or  for  the 
heating  of  water. 

Before  using  the  apparatus  one  must 
test  the  openings  with  a  pin  to  see  if 
they  are  obstructed,  which  would  give 
an  irregular  and  flickering  flame.  The 
burner  must  also  be  placed  exactly 
level  in  the  stove.  When  through  with 
the  heater  and  before  it  cools  to  any 
extent,  a  little  cold  water  may  be 
poured  over  it,  which  is  all  the  clean- 
ing it  needs.  The  Bienvenu  Heater  is 
made  in  different  sizes,  according  to 
the  use  to  be  made  of  it,  whether  for 
home  use  or  for  industrial  purposes. 
The  smaller  sizes,  such  as  we  describe 
here,  suffices  for  daily  requirements  in 
private  houses,  cooking  meals,  heating 
an  apartment,  a  garage,  heating  the 
radiators  of  automobiles,  etc.  They 
will  be  of  great  use  in  country  houses, 
on  the  farm,  on  motor  boats  and  num- 
erous other  uses. 


LARGEST  STEAM  TURBINE 

THE  largest  steam  turbine  ever 
built,  developing  100,000  horse- 
power, has  been  installed  in  a  street 
railway  power  house  at  New  York  City. 
It  is  said  to  be  the  first  three-cylinder 
cross-compound  unit  in  America.  Su- 
perheated steam  at  250-lb.  pressure 
enters  the  high-pressure  element  and 
exhausts  into  the  two  low-pressure  ele- 
ments in  parallel,  condensing  at  29- 
inch  vacuum.  At  full  load,  the  unit 
takes  826,000  pounds  of  steam  an  hour. 
All  the  elements  which  in  an  emergency 
can  be  used  independently,  run  at  1,500 
r.p.m.  driving  2  5 -cycle  three-phase  gen- 
erators of  20,000  kw.  each  at  11,000 
volts.  The  three  generators  combined 
have  a  two-hour  overload  capacity  of 
70,000  kw.  The  installation  occupies 
a  floor  space  52  by  50  feet. 

The  production  of  nitric  acid  by  synthesis 
from  air  has  hitherto  been  very  low  in 
economy,  as  low  as  2%%  efficiency.  Mr. 
Ferdinand  Gros  has  endeavored  to  increase 
the  economy  of  the  process  by  drying  the 
air  perfectly,  enriching  it  with  oxygen  and 
by  these  methods  apparently  is  succeeding 
materially  in  perfecting  the  process. 
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ELECTRIC  DRY-TYPE  GLUE 
POT 

THE  Westinghouse  Electric  &  Man- 
ufacturing Company  has  placed 
upon  the  market  as  an  addition  to  its 
line  an  electrically  heated  dry-type 
glue  pot,  in  a  two-quart  size.  This 
glue  pot  is  solidly  constructed,  consist- 
ing of  a  glue  vessel  of  copper  contained 
inside  of  a  steel  case.  The  glue  pot 
may  be  easily  removed  for  cleaning. 
This  vessel  fits  snugly,  making  a  per- 
fect thermal  contact  with  the  heating 
element.  There  are  many  points  of 
advantage  and  improvement  of  this  line 
of  dry-type  glue  pot  over  all  other  forms 
of  heating  glue.  Among  the  most  im- 
portant are: 


Westinghouse  electric  dry-type  glue  pot 

The  water  bath  is  eliminated.  With 
the  old  wet-type  there  was  always  dan- 
ger of  the  water  evaporating  and  burn- 
ing the  glue  and  the  heater  burning  out. 
With  the  dry-type  glue  pot  the  current 
can  be  applied  continuously  without 
any  danger  of  the  heater  burning  out  or 
the  glue  becoming  overheated.  The 
single-heat  constant  in-put  heater  gives 
the  correct  working  temperature  to  the 
glue  for  continuous  operation  of  the 
dry-type  glue  pot.  The  necessity  of 
continuous  additions  of  water  and  the 
inconvenience  and  sloppiness  of  the 
water  bath  are  entirely  eliminated.  The 
new  dry-type  glue  pot  is  more  efficient 
because  the  glue  is  heated  directly  and 
none  of  the  energy  is  required  to  heat  a 
water  bath. 

There  is  a  great  saving  in  time  be- 
cause the  glue  is  heated  directly  and 
held  at  the  proper  temperature  without 
attention. 


AN  ELECTRIC  ATOMIZER 

THERE  has  recently  been  placed 
on  the  market  an  electric  atomizer 
which  is  suitable  for  use  in  hospitals, 
schools,  sickrooms,  and  in  a  variety  of 
other  places.  It  is  suitable  for  sweet- 
ening cellars  or  ice  boxes  when  formal- 
dehyde is  added  to  the  water  in  the 
atomizer.  The  atomizer  consists  of  a 
small  brass  bowl  which  contains  - a 
heating  element  imbedded  in  insulat- 
ing material.  The  apparatus  is  mount- 
ed on  a  wooden  base  and  is  supplied 
with  a  cord  and  suitable  attachment 
plug.  In  use,  the  bowl  is  filled  with 
water  and  a  few  drops  of  perfume  or 
disinfectant  are  added  as  desired.  The 
boiling  of  the  water  drives  off  the 
liquid  in  the  form  of  vapor,  thus 
humidifying,  perfuming  or  disinfecting 
the  room. 


LONG  DISTANCE  TRANSMIS- 
SION LINES 
ACCORDING  to  a  French  engineer, 
l\.  writing  in  Revue  Generate  de 
I'Electricite,  distances  of  400  to  500 
miles  can  be  spanned  with  a  transmis- 
sion line  by  making  use  of  the  so- 
called  "quarter-wave"  construction. 
Such  a  line  has  the  usual  two  con- 
ductors for  single  phase  and  three  for 
three-phase,  but  frequency,  capacity 
and  inductance  have  such  values  that 
at  no  load  the  line  is  in  resonance.  The 
current  must  be  maintained  nearly  con- 
stant at  the  generating  end,  and  con- 
stant voltage  will  be  received  at  the 
other,  with  reasonable  regulation,  effi- 
ciency and  conductor  cost. 


ELECTROLYTIC  IRON 

WE  have  had  occasion  to  speak 
several  times  of  electrolytic  iron. 
Another  application  of  it  for  automo- 
bile repair  work  was  carried  out  suc- 
cessfully during  the  war.  It  was  found 
possible  to  deposit  a  layer  of  iron,  up 
to  about  one-twelfth  of  an  inch  in 
thickness,  on  any  cylindrical  surface 
of  wrought  iron  or  steel.  The  metal 
adheres  so  that  it  cannot  be  chipped 
off.  It  can  be  subjected  to  red  heat 
without  apparent  deterioration  and  can 
be  carbonized  and  hardened  in  the 
regular  methods  of  heat  treatment.  It 
enables  many  minor  parts  to  be  re- 
claimed. The  greatest  limitation  to  its 
use  lies  in  the  fact  that  it  cannot  be 
deposited  satisfactorily  on  cast  iron  or 
aluminum.  The  best  solution  was 
found  to  be  ferrous  ammonium  sul- 
phate, seventy-five  grams  to  the  liter, 


with  a  one-tenth  ampere  current  per 
30  square  cm.'s  of  surface.  The 
anode  was  made  up  of  Swedish  iron 
wire,  woven  into  a  sort  of  basket,  se 
as  to  surround  the  work  as  nearly  con- 
centrically as  possible.  It  was  carried 
on  a  rocker  arm  and  kept  in  motion, 
and  to  it  were  attached  two  celluloid 
cones  so  as  to  produce  constant  circula- 
tion of  the  solution.  Constant  renewal 
of  the  electrolyte  in  the  vicinity  of  the 
surface  of  the  work  was  thus  ensured. 


NON-ARCING  OIL  SWITCH 

AN  ingenious  oil  switch  for  blowing 
XX  up  the  arc  is  illustrated  here.  The 
current  from  the  terminals  A  and  B 
divides  into  two  parts,  being  conducted 
by  the  double  conductors  to  the  plate  C, 


Non-arcing  oU  switch 

uniting  the  lower  ends  of  the  two  con- 
ductors between  which  the  current  di- 
vides itself.  The  plates  C  C  coming 
in  contact  with  D  in  the  oil  bath  close 
the  circuit.  The  conductors  are  curved 
onto  a  sort  of  solenoid  and  this  creates 
a  field  designed  to  blow  out  any  arc 
which  may  form  on  breaking  the  con- 
tact. 


Aqueous  emulsions  containing  25  per 
cent  of  mineral  oil  have  been  found  to 
be  excellent  lubricators.  It  is  quite  an 
interesting  thing  because  of  the  high 
expense  of  lubricating  oils,  which  con- 
stantly continues  to,  or  threatens,  to. 
increase. 


The  well  known  singing  or  musical 
flame  is  being  applied  for  the  detection 
of  fire-damp  in  mines.  A  flame  con- 
tained in  a  tube  is  adjusted  so  as  to  be 
almost  a  singing  flame,  to  be,  as  it  mav 
be  expressed,  on  the  edge  of  giving  a 
note.  A  very  small  amount  of  marsh 
gas  or  fire-damp  in  the  air  will  so  alter 
the  flame  as  to  start  it  to  sing,  giving  ;i 
very  audible  warning  of  danger. 
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At  the  Republican  National  Conven- 
tion in  Chicago  locomotive  headlights 
of  the  electric  arc  type  with  a  parabolic 
reflector  were  used  and  made  possible 
the  taking  of  motion  pictures  there.  To 
diffuse  the  light  the  plate  glass  in  front 


Mudiped  U/cumuttve   hcuiui&hl   used   to  il- 
luminate convention  hall 


of  the  reflectors  was  oiled  and  ground 
and  the  light  in  the  great  hall  is  de- 
scribed as  approximating  to  white  day- 
light. As  a  test  of  the  reflector  the 
sun's  rays  reflected  therefrom  burned  a 
hole  through  a  three-inch  plank  in  four 
minutes. 


Considerable  attention  has  been 
given  to  experiments  with  wired-wire- 
less  transmission.  It  is  partly  a  prac- 
tical question  in  the  line  of  supply. 
Thus  in  the  year  1918  the  United 
States  were  only  good  for  eight  thou- 
sand miles  of  twisted  insulated  wire 
per  month.  Under  the  conditions  of  the 
war  this  was  far  too  little.  The  bare 
wire  used  in  wired- wireless  not  only 
disposes  of  the  necessity  for  braiding 
and  insulation,  but  also  occupies  a  very 
much  less  space  in  trains  and  ships 
holds.  It  works  across  rivers  and  un- 
derground and  the  general  lines  of 
wireless  transmission  are  followed  with 
it  and  frequency  as  high  as  one  million 
cycles  per  second  has  been  employed. 
It  has  been  successfully  used  across 
the  Potomac  River.  The  best  Atlantic 
cable  of  today  is  only  good  for  a  fre- 
quency of  ten  cycles  per  second,  and 
for  fifty  to  eighty  volts  potential. 


.  Albert  Hall  in  London,  which  oc- 
cupies somewhat  the  same  place  in  Lon- 
don life  that  the  Madison  Square  Gar- 
den does  in  New  York  City,  has  changed 
its  lighting  system  from  arc  lights  to 
one  thousand  watt  Mazda  lamps. 


In  the  United  States  one  hundred 
and  eighty-three  millions  of  incandes- 
cent lamps  were  produced  in  1919, 
three  million  less  than  in  the  preceding 
year.  In  1918,  11  per  cent  of  the 
lamps  made  had  carbon  filaments  and 
in  1919  only  7  per  cent  have  them. 
Twenty-seven  million  gas  filled  lamps 
were  produced  in  1919  and  twenty- 
three  million  in  1918.  The  average 
candle  power  is  on  the  increase. 


A  company  with  over  $20,000,000.00 
capital  is  being  organized  in  England 
for  the  fixation  of  nitrogen.  They  will 
probably  use  a  modified  Haber  process 
and  propose  to  start  off  with  a  daily 
production  of  one  hundred  tons  of  am- 
monia salts  and  ultimately  to  produce 
as  high  as  four  hundred  and  fifty  thou- 
sand tons  of  ammonium  sulphate  per 
annum.  Ammonia  products  are  oxi- 
dized, if  desired,  to  give  nitrates  and 
they  have  very  important  use  as  such 
for  explosives. 


From  the  far  East  there  are  numer- 
ous reports  of  the  development  of  elec- 
tric power.  In  Japan  some  thousand 
miles  of  high  voltage  transmission  lines 
are  to  be  built  within  the  next  two  years, 
presumably  of  the  steel  tower  construc- 
tion and  possibly  using  aluminum  con- 
ductors. From  Korea  and  from  Cochin, 
China  reports  of  extensive  electric  in- 
stallations in  prospect  are  also  given. 


Some  experiments  with  simple  appa- 
ratus are  shown  in  our  cuts.  In  the 
first  one  a  needle  is  thrust  into  a  cork 
and  on  the  cork  is  poised  a  paper  ar- 
row of  the  shape  and  folding  shown  on 
the  right  of  the  cut.  When  in  posi- 
tion the  least  thing  will  cause  the  ar- 
row to  turn  and  its  delicacy  may  be 
tested  by  a  stick  of  sealing  wax,  which, 


rubbed  against  the  coat  sleeve,  will 
become  electrified  and  will  attract  the 
point  of  the  arrow  when  held  near  to  it. 
Next  a  tumbler  is  inverted  over  the 
poised  arrow  and  the  glass  of  the  tum- 
bler is  electrified  by  rubbing  it  with 
a  silk  handkerchief  or  a  piece  of  fur. 
This  electrification  is  local,  and  the 
arrow  will  turn  so  that  its  longest  end 
points  to  the  electrified  portion  of  the 
glass,  and  by  turning  the  glass  around 
the  arrow  will  also  rotate. 

The  next  cut  shows  a  simple  electro- 
scope.  A  strip  of  tinfoil  is  suspended 


Di 


on  a  bent  iron  wire  within  a  glass,  as 
shown,  and  a  pie  tin  is  placed  over 
the  mouth  of  the  glass,  holding  the 
wire  in  place.  If  an  electrified  object, 
such  as  a  stick  of  sealing  wax  .  which 
has  been  rubbed  with  silk,  wool  or  any 
animal  substance,  is  touched  to  the 
plate,  the  latter  will  become  electrified, 
as  will  also  the  strip  of  tinfoil  and 
the  ends  of  the  latter  will  diverge.  This 


illustrates  the  principle  of  the  electro- 
scope, and  the  reader  can  refine  the 
construction  by  using  Dutch  foil,  or 
even  gold  leaf,  for  the  strip  and  a  neater 
suspending  arrangement  than  that 
shown.  The  wire  may  go  through  the 
center  of  a  block  of  wood,  preferably 
parafined,  which  should  fit  the  mouth 
of  the  glass. 


The  fact  that  hot  iron  is  not  mag- 
netic is  used  in  the  next  experiment 
to  produce  rotation  of  a  wheel.  The 
hub  of  the  wheel  is  of  cork,  spokes  are 
of  copper  wire  and  the  rim  is  of  soft 
iron.  It  is  carried  by  a  needle  whose 
lower  end  rests  on  a  plate  of  glass  and 
is  kept  in  position  by  a  glass  bead 
stuck  to  the  glass  plate  with  a  little 
shellac  or  sealing  wax.  Care  must  be 
taken  that  none  of  this  cement  pene- 
trates within  the  hole  of  the  bead.  A 
little  metal  brace  keeps  the  needle  ver- 
tical, and  the  greatest  care  must  be 
taken  to  so  adjust  the  wheel  that  it  shall 
be  in  as  nearly  perfect  balance  as  pos- 
sible. A  permanent  magnet  is  placed 
on  a  block  of  wood  in  the  position  in- 
dicated as  shown  and  a  spirit  lamp 
heats  the  wire  as  near  the  magnet  as 
possible.  Some  experimenting  will 
have  to  be  done  to  determine  the  exact 
relation  of  parts  and  care  must  be  spe- 


cially taken  not  to  heat  the  permanent 
magnet.  The  heat  of  the  lamp  depolar- 
izes the  rim  of  the  wheel  in  front  of 
the  magnet  so  that  it  is  no  longer  at- 
tracted, but  the  more  distant  part  of 
the  rim,  which  has  not  yet  been  heated, 
is  attracted,  so  that  the  wheel  turns  in 
the  direction  indicated  by  the  arrows. 
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Photographing  Projectiles  in  Motion 


\HE  death  in  1904  of  Etienne 
Jules  Marey,  the  eminent  French 
photographer, 


will  be  seen  that  if  the  projectile  had  a  which  is 
velocity  of  even  3,000  feet  per  second,  exposures 


removed  from  the 
stage  an  investigator 
who  had  done  more 
to  advance  the  de- 
velopment of  instan- 
taneous photography 
in  the  scientific  field 
than  any  of  his  pred- 
cessors.  After 
Maybiedge's  very 
elaborate  work  Ma- 
rey's  great  advance 
came  as  a  direct 
simplification  and 
not  only  that  but  he 
gave  far  superior  re- 
sults. In  Paris  to- 
day the  Marey  In- 
stitute is  largely  de- 
voted to  the  class  of 
work  which  it  is  fair 
to  say  originated 
with  Marey. 

Our  illustrations 
show  the  apparatus 
and  equipment  for  photo- 
graphing projectiles  in 
flight.  We  have  already 
had  occasion  in  our  columns 
to  speak  of  induction  coil 
and  Leyden  jar  spark  pho- 
tography which  gives  an  in- 
credible number  of  expo- 
sures in  a  unit  of  time.  The 
standard  speed  of  motion 
picture  work  may  be  taken 
at  16  exposures  per  second. 
In  the  work  on  the  flight  of 
projectiles  as  many  as 
15,000  photographs  per  sec- 
ond are  taken,  nearly  1,000 
times  as  many.    Thus  it 


Induction  Co/A      Large  Capacity        Resistance-    Low  Capacity 
Condenser)  6  Condenser; 

-t — mmm — 


FI6.I 


Where  e/ectr/c  spar  As  take  place 
'and  focus  of  mirror 


Spark  6a p'' 


Lens  of  Camera 


Parabolic 
Mirror 


FIG.2 


Figs.  1  and  2— Diagrams  showing  how  it  is  possible  to  make  15,000  exposures  per  second 


Electric  motor-driven  camera 


very  high,  there  would  be  5 
given  for  each  foot  of  its 
progress. 

The  diagram  Fig. 
1  shows  the  electric 
apparatus  for  pro- 
ducing the  cascade 
of  sparks.  B  is  an 
induction  coil,  C  is 
a  large  capacity  con- 
denser, £  is  the 
spark  gap  in  paral- 
lel with  a  small  ca- 
pacity condenser  C. 
At  I  is  indicated  a 
switch.  Referring 
now  to  Fig.  2,  in 
which  the  optical 
system  is  shown,  the 
spark  gap  is  located 
at  E  in  the  focus  of 
a  parabolic  mirror. 
This  mirror  reflects 
a  parallel  sheaf  of 
rays  to  the  condens- 
ing lens  which  con- 
verges them  upon 
the  objective  O  of  the 
camera.  The  path  of  the 
projectile  is  indicated  by 
the  dotted  line  tt  and  P 
represents  the  projectile.  It 
will  be  seen  that  the  camera 
can  photograph  the  pro- 
jectile at  any  point  within 
the  diameter  of  the  cylin- 
drical beam  of  light  re- 
flected from  the  mirror  M. 
A.  blast  of  air  impinges 
upon  the  spark  gap  so  as  to 
prevent  the  formation  of  an 
arc.  The  diameter  of  the 
mirror  M  is  16  ins.  By  a 
simple  inertia  apparatus 
operated  by  the  recoil  of  the 


Fig.  A — Apparatus  set  up  for  photographing  bullets  in  flight 


Fig.  5 — Observer  preparing  to  fire  bullet  across  field  of  camera 
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piece  discharged,  pistol,  rifle,  or  can- 
non, a  film  of  paper  is  pierced  and  a 
contact  made  which  closes  the  electric 
circuit  and  starts  the  stream  of  sparks. 
After  the  bullet  has  passed  across  the 
sheaf  of  rays  it  will  have  been  photo- 
graphed many  times.  Finally  it  cuts 
a  wire,  thus  opening  the  circuit  for 
stopping  the  sparks. 

Within  the  camera  K  there  is  a  light 
cylinder  of  duraluminum  which  rotates 
12,000  turns  a  minute  and  a  cinemato- 
graph film  is  wound  upon  this  cylin- 
der, whose  speed  of  travel  exceeds  300 
feet  per  second.    This  film,  it  will  be 


the  heavier  side  of  the  disc  to  lag  be- 
hind and  so  partially  wind  up  the 
spring.  The  degree  to  which  the  spring 
is  wound  up  measures  the  acceleration. 
Any  tendency  of  the  disc  to  oscillate  is 
checked  by  a  magnetic  field  at  right 
angles  to  the  plane  of  the  disc  Besides 
these  parts  there  is  what  is  called  "the 
compensating  balance"  which  causes 
the  instrument  to  record  absolutely  cor- 
rectly, even  when  traveling  around  rail- 
way curves,  or  when  on  a  road  heavily 
cambered  to  one  side  or  the  other.  The 
copper  disc  is  shown  at  D;  it  has  a  hole 
cut  in  it  near  the  circumference  which 


Fig.  6 — Series  of  photographs  showing  bullet  as  it  leaves  muule  of  gun  and 
escaping  gases  from  powder  explosion 


observed,  can  give  from  5,000  to  25,000 
images  a  second.  Thus  in  studying 
the  projectile  fired  from  a  37  mm.  gun, 
a  frequency  of  5,000  exposures  per  sec- 
ond was  employed.  The  motor-driven 
camera  and  cylinder  carrying  the  film 
are  shown  in  Fig.  3,  and  the  general 
apparatus  with  which  the  sub-director, 
Dr.  L.  Bull,  photographed  bullets  in 
flight  is  shown  in  Fig.  4.  The  photo- 
graph at  Fig.  6  shows  the  projectile  of 
a  37  millimeter  gun  as  it  leaves  the 
muzzle  of  the  gun  for  the  first  few 
inches  of  the  flight.  Fig.  5  shows  the 
observer  preparing  to  fire  a  rifle  bullet 
across  the  field  that  it  may  be  photo- 
graphed. 

THE  WIMPERIS  ACCELERO- 
METER 

A DIAGRAMMATIC  representation 
of  the  mechanism  of  the  in- 
strument is  shown  in  the  illustration. 
To  make  a  measurement  of  the  tractive 
effort  necessary  to  overcome  the  resist- 
ance to  motion,  the  instrument  is  leveled 
on  the  floor  of  the  car  by  means  of  the 
adjustable  leg,  and  then  when  the  car  is 
coasting  the  indication  of  the  needle 
gives  the  reading  in  pounds  per  ton. 
The  general  nature  of  the  internal  me- 
chanism may  be  described  as  a  lop- 
sided copper  disc,  mounted  on  a  vertical 
axis  and  controlled  in  its  rotation  by  a 
coiled  spring.   Any  acceleration  causes 


has  the  effect  of  throwing  the  center  of 
gravity  slightly  out  of  the  center  of  the 
figure.  On  the  pivot  of  the  disc  is  fast- 
ened a  spur  wheel  which  gears  in  with 
another  equal  spur  wheel,  mounted  on  a 
parallel  axis  and  carrying  the  pointer 
N.  This  pointer  moves  over  a  scale, 
not  shown  in  the  diagram  It  will  be 
seen  that  there  is  a  small  permanent 
magnet  placed  so  as  to  damp  the  mo- 
tions of  the  copper  disc  without  having 
any  of  the  sticking  qualities  which  ac- 
company frictional  damping.  The 
spring,  which  is  called  up  by  the  rota- 
tion of  the  disc,  is  not  shown,  but  lies 


in  the  horizontal  plane  just  above  the 
disc.  In  later  forms  of  the  instrument 
the  arrangement  described  above  has 
been  varied  slightly,  but  not  so  as  to 
effect  in  any  way  the  general  principle 
of  working.  It  had  not  been  possible 
to  include  in  the  paper  a  description  of 
more  than  a  few  of  the  tests  which  have 
been  carried  out,  but  the  general  con- 
clusions which  have  been  so  far  reached 
may  be  set  out  as  follows : 

(1 )  By  the  use  of  the  accelerometer 
the  road  resistance  of  different  kinds 
of  roads  or  tracks,  under  various 
weather  conditions,  can  be  measured 
and  compared; 

(2)  The  amount  of  air  resistance 
due  to  various  forms  of  vehicle  can  be 
at  once  determined ; 

(3)  The  mechanical  and  thermal 
efficiency  of  the  engine  at  various 
speeds  can  be  obtained  under  real 
working  conditions; 

(4)  The  brake  horsepower  exerted 
by  the  engine  when  running  at  various 
speeds  on  the  road  can  be  easily  ob- 
tained; 

(5)  It  is  possible  to  trace  step  by 
step  the  losses  of  power  in  transmis- 
sion; 

(6)  It  is  possible  to  make  a  definite 
allowance  for  motor  vehicles  which  are 
specified  to  show  a  given  fuel  economy 
(such  as  gross-ton-miles  per  gallon  of 
fuel),  and  which  may  have  to  run  their 
tests  on  exceptionally  heavy  roads; 

(7)  Lastly,  the  use  of  the  accelero- 
meter enables  a  useful  interpretation  to 
be  given  to  speed  and  efficiency  tests 
which  are  carried  out  on  specially  pre- 
pared motor  tracts,  having  character- 
istics different  from  those  of  the  ordin- 
ary highway  at  unrestricted  speeds. 


An  English  contemporary  speaks  of  a 
ship's  cooking  range,  fired  by  heavy  fuel  oil. 
It  very  appropriately  is  on  an  oil  tanker, 
the  Narragansett.  Its  small  size  six  feet  long 
and  two  feet  wide  with  a  single  burner  sup- 
plied by  means  of  compressed  air  at  a  pres- 
sure of  45  lbs.  to  the  square  inch,  indicates 
its  efficiency,  at  it  proved  capable  of  pre- 
paring meals  for  100  people.  There  is  a 
special  air  pressure  pump  or  compressor  for 
the  range. 


Details  of  the  Wimperis  Accelerometer 
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DUPLEX  LOCOMOTIVES 

WE  have  already  had  occasion  to 
mention  a  recent  modification  in 
locomotive  practice  in  which  an  old  en- 
gine and  underbody  was  placed  under 
the  tender  to  be  supplied  with  steam 
from  the  regular  engine  boiler,  and  we 
illustrate  in  the  present  issue  such  a 
locomotive.  The  underbody  (or  what 
in  the  automobile  is  called  the  chassis) 
of  a  locomotive  engine  is  coupled  back ' 
of  the  main  engine  and  the  steam  chests 
are  connected  with  the  main  steam  sup- 
ply. On  this  underbody  is  mounted 
the  body  of  a  regular  tender,  carrying 
the  supply  of  water  and  coal.  While 
it  makes  a  big  draught  on  the  boiler, 


which  may  be  in  reasonably  good  con- 
dition but  are  too  light  for  modern 
practice.  If  the  system  wins  sufficient 
approval,  there  is  little  doubt  that  new 
engines  will  be  built  on  this  system. 

NEW  AIRPLANE  WING  RIB 

EXTREME  altitudes— the  objective 
of  Major  R.  W.  Schroeder  and 
aviators  of  like  ambitions — are  not  to 
overshadow  another  problem  of  aero- 
nautics, that  of  multiplying  the  speed 
range  of  airplanes.  A  new  type  of 
airplane  rib  developed  by  the  U.  S. 
Bureau  of  Standards,  by  varying  the 
angle  of  attack,  is  capable  of  making 
greater  speed  than  hitherto  possible 


Steam  Engine' 


'Rear  of  Engine 
''Front  of  Tender 


Drawing  showing  arrangement  of  steam  cylinders  for  driving  tender 


it  is  found  that  the  duplex  engine  can 
be  run  for  nearly  an  hour  without  pull- 
ing down  the  steam  pressure  unduly. 
In  practice  the  tender-engine  is  cut  off 
or  throttled  down  when  not  needed,  but 
in  ascending  heavy  grades  the  pulling 
power  of  the  engine  can  be  greatly  in- 
creased until  the  grade  is  surmounted. 
The  writer  has  gone  up  a  grade  on 
the  Canadian  Pacific  Railroad  where 
as  many  as  five  locomotives  were  re- 
quired to  get  the  train  up  the  incline. 
On  one  road  a  three-inch  pipe  supplies 
steam  for  the  tender,  taking  it  directly 
from  a  superheater.  American  engines 
are  so  often  seen  blowing  off  steam 
from  their  safety  valves  that  they  at 
least  suggest  a  steaming  capacity  in 
excess  of  the  requirements  of  the  en- 
gine. In  these  cases  it  is  evident  that 
the  extra  engine  under  the  tender  can 
be  taken  care  of  as  regards  its  steam 
supply.  For  the  present  most  of  this 
work  has  been  done  with  old  engines 


with  the  prevailing  wings  and  was  re- 
ported recently  by  S.  R.  Winters  in  the 
Scientific  American. 

Described  as  the  Parker  variable- 
camber  wing,  the  newly  designed  equip- 
ment recognizes  the  principle  of  con- 
struction that  if  the  angle  of  attack 
can  be  efficiently  varied  from  a  very 
small  to  a  very  large  angle,  a  wide 
range  of  speeds  is  possible.  The  prop- 
erties of  the  type  of  wing  usually  seen 
are  held  responsible  for  the  restricted 
speed  of  airplanes. 

Among  the  features  of  the  rib  struc- 
ture of  the  Parker  variable-camber 
wing  are:  Deformation  regularly  with 
the  load  up  to  the  unit  flying  load, 
then  remains  rigid  under  further  ap- 
plications of  weight,  being  strong 
enough  to  stand  up  under  several  times 
its  normal  load  without  failure.  Sim- 
ple, fool-proof  and  easily  manufactured 
are  the  virtues  claimed  for  the  wing. 
Metal  construction  is  necessary  in  the 


new  type  of  rib;  other  portions  of 
the  machine,  such  as  spars,  bracing 
wires  and  struts,  are  not  altered.  The 
essential  parts  of  the  new  wing  are: 
Channel  shaped  strips  forming  upper 
and  lower  surfaces  of  the  rib  between 
the  spars;  compression  links  are  of 
channel  section,  also,  and  fixed  to  outer 
channels  by  pins,  allowing  necessary 
angular  motion  between  links  and 
strips;  the  tension  links  are  flat  strips 
of  steel  attached  to  the  same  pins  which 
carry  the  compression  links. 

A  radical  departure  from  the  pre- 
vailing type  of  wings,  these  links  in 
streamline  ppsition  carry  no  load,  but 
in  a  lifting  attitude  they  straighten  out 
and  make  a  truss  of  the  rib,  thus  pre- 
venting further  deformation  under 
loads.  The  links  in  the  first  two  and 
last  two  panels  are  slotted  to  permit 
of  the  insertion  of  reserve  links.  A 
tail  piece  is  fixed  in  shape,  riveted  to 
the  upper  strip  and  constructed  to 
slide  over  the  rear  spar.  A  spring  is 
placed  between  the  rear  spar  and  the 
tail  piece,  this  spring  being  used  as 
a  tension  attachment .  to  the  rear  spar 
and  the  front  compression  member  01 
the  tail  piece. 

A  NEW  ITALIAN  AIRSHIP 

ACCORDING  to  the  Italian  Gazztu 
l\.  de  VAviazione  of  recent  date,  the 
new  Italian  semi-rigid  T34,  known  as 
"Roma",  has  given  excellent  results  on 
test  flights  at  Campiano.  The  ship, 
due  to  Comm.  Useulli,  has  a  capacitv 
of  34,000  cu.  m.  (nearly  1,200,000  cu 
ft.),  is  128  m.  (422  ft.)  long,  and  has 
a  maximum  overall  height  of  27.5  m. 
(90  ft.).  She  is  powered  by  six  An- 
saldo-San  Giorgio  twelve-cylinder  V  en- 
gines of  500  h.p.  each,  or  may  be  fitted 
with  an  alternative  power  plant  of  12 
S.  P.  A.  engines  of  250  h.p. 

Cruising  with  two  engines  (1,000 
h.p.)  the  speed  is  said  to  be  85  km.  h.. 
and  with  the  full  3,000  h.p.  a  speed  in 
the  neighborhood  of  130  km.  h.  is  ex- 
pected. The  disposable  load  is  stated 
to  be  approximately  19  tons.  Depend- 
ing upon  the  length  of  the  journey  to 
be  undertaken,  the  "Roma"  can  carry 
from  50  to  100  passengers. 


Massive  steam  locomotive  used  on  the  Brie  Railroad  has  three  sets  of  drivers  and  engines,  a  pair  of  engines  being  used  to  drive  the  tender 


Everyday  Engineering  Magazine  for  September 


525 


Heat  Treating  Alloy  Steels 

A  Series  of  Simplified  Articles  Detailing  the  Various  Methods  of  Heat  Treating 
Modern  Alloy  Steels,    This  Installment  Explains  the  Critical  Range 
and  IVhy  It  V aries  in  Steels  of  Different  Carbon  Content 

By  Victor  W.  Page,  M.S.A.E. 


I 


PART  5 
Meaning  of  Critical  Points 

F  we  heat  up  simple  steel  pieces  of 
any  composition  containing  less 
than  .40  carbon,  three  points  are 
observed,  even  though  the  piece  is  al- 
lowed to  remain  in  the  furnace  where 
the  temperature  of  the  steel  does  not 
change  for  a  few  minutes. 

These  are  the  critical  points  of  heat- 
ing and  are  indicated  on  tempera- 
ture chart  as  Ac,,  Ac,,  and  Ac,. 
On  cooling  the  piece  it  will  be 
found  that  there  are  three  similar 
points,  where  the  temperature  of  the 
steel  does  not  become  less,  or  it  may 
even  appear  to  rise.  These  are  the 
recalescent  points  and  are  indicated  as 
Ar„  Ar„  and  Ar,.  These  points  are 
about  70  degrees  Fahrenheit  lower  than 
the  ascending  points  indicated  by  Ac, 
which  are  known  as  the  decalescent 
points.  This  variation  in  temperature 
results  from  a  certain  amount  of  lag, 
which  is  due  to  the  time  consumed  in 
the  molecular  change  which  takes  place 

'800 


in  the  internal  structure  of  the  steel  and 
which  critical  point  represents  altera- 
tions in  the  internal  molecular  arrange- 
ment of  the  steel,  which  are  now  well 
known  to  heat-treating  experts. 

These  critical  points  may  be  under- 
stood by  considering  the  case  of  water, 
which  when  heated  to  212  degrees 
Fahrenheit,  does  not  become  any  higher 
in  temperature  even  though  the  heating 
process  is  continued  until  it  is  all 
steam,  still  at  212  degrees  Fahrenheit. 
After  this  point,  the  rise  continues,  but 
in  the  process  760  B.  t.  u.  of  heat  have 
been  consumed  on  account  of  the  struc- 
tural change  in  the  water,  during  which 
it  changes  from  liquid  to  a  vapor.  In 
steel  that  has  more  than  .40  carbon, 
for  example,  steel  containing  .90  car- 
bon, which  may  be  considered  as  the 
saturation  point,  we  find  that  three 
critical  points  have  combined  into  one 
and  in  particularly  high  carbon  steels 
we  note  that  there  are  two  critical 
points. 

To  explain  the  reason  for  the  vari- 
ous critical  points  occuring  in  steel  of 


different  carbon  contents,  the  reader 
would-be  led  into  a  discussion  of  the 
allotropic  theory  of  iron-carbon  alloys, 
which  is  not  within  the  scope  of  a  series 
of  simplified  discussions  of  this  nature 
as  it  cannot  be  explained  without  the 
use  of  technical  terminology.  In  sim- 
ple language,  the  phenomena  producing 
the  critical  points  may  be  explained  as 
follows: 

When  low  carbon  steel  is  heated  to 
about  735  degrees  Centigrade,  or  1,355 
degrees  Fahrenheit,  the  pearlite  in  steel 
changes  and  absorbs  heat  and  becomes 
a  micro-constituent  called  austenite. 
The  ferrite  or  iron  is  slower  to  trans- 
form, but  by  continuing  the  heating 
process  it  eventually  changes  into  aus- 
tenite also.  For  example,  in  a  .67  car- 
bon steel  with  about  25%  ferrite,  this 
micro-constituent  is  not  transformed  to 
austenite  until  a  temperature  of  1,415 
degrees  Fahrenheit  is  reached.  The 
lower  the  proportion  of  carbon  in  the 
steel,  the  higher  we  find  this  latter  tem- 
perature. 
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When  pearlite  only  is  present,  as  in 
.90  carbon  steel,  the  change  is  com- 
pleted with  the  transformation  of  pearl- 
ite at  a  temperature  in  the  neighbor- 
hood of  1,350  degrees  Fahrenheit. 
When  the  carbon  content  is  higher  than 
this,  the  pearlite  first  changes  at  about 
1,350  degrees  and  the  free  cementite 
present,  much  later.  In  1.50%  carbon 
steel,  the  transformation  does  not  take 
place  until  a  temperature  of  1,690  de- 
grees Fahrenheit  is  reached. 

It  may  seem  to  the  non-technical 
reader,  that  the  matter  of  critical  points 
has  been  stressed  unduly  in  this  series 
of  discussions,  but  it  is  believed  that 
when  the  facts  are  fully  appreciated, 
that  the  importance  of  treating  steels  of 
various  compositions,  at  most  suitable 
temperatures  will  be  fully  recognized. 
To  use  a  homely  simile,  if  a  housewife 
removes  a  loaf  of  cake  or  bread  from 
the  oven  before  it  is  cooked  through, 
the  interior  of  this  loaf  will  be  found 
to  be  a  paste  or  dough,  which  does  not 
have  any  of  the  qualities  of  the  outer, 
cooked  skin.  The  same  thing  applies 
to  steel,  as  really  heat  treating  is  merely 
a  process  of  cooking  the  material  in 
order  to  effect  certain  internal  and  sur- 
face structural  changes.  These  struc- 
tural changes  in  the  molecular  arrange- 
ment of  the  micro-constituents  are  pro- 
duced by  heat  and  as  we  have  seen, 
different  changes  in  the  molecular  ar- 
rangement take  place  at  different  de- 
grees of  heat. 

The  purpose  of  cooling  the  steel  more 
or  less  rapidly  is  to  fix  the  desired  in- 
ternal structure  so  that  it  will  remain 
a  characteristic  of  the  piece  after  heat 
treating;  just  as  the  object  of  baking 
dough  into  bread  is  to  turn  a  soft,  pasty 
substance  that  is  not  eatable,  into  one 
that  is  harder  and  that  has  been 
changed  chemically  so  that  it  can  be 
assimilated  by  the  digestic  organs.  The 
object  of  heat  treating  steel  is  to  take 
material  that  may  be  soft  and  easily 
worked  on  machines  in  its  annealed 
condition  and  by  proper  heat  treatment, 
change  it  into  a  strong  and  hard  mate- 
rial on  which  further  machining  proc- 
esses or  changes  of  form  would  be  diffi- 
cult. It  is  easier  to  mold  dough  into 
the  form  of  loaves  before  it  is  baked 
than  after  it  has  undergone  the  heating 
process.  For  the  same  reason,  it  is 
easier  to  machine  steel  while  it  is  soft 
than  after  it  has  been  hardened  by  any 
of  the  heat  treating  processes  described 
in  a  preceding  installment. 

A  study  of  the  foregoing  will  show 
that  improvement  in  the  quality  or 
physical  proportions  of  any  alloy  steel, 
can  only  be  brought  about  by  heating 
the  steel  to,  or  beyond  the  critical  point, 
at  which  the  molecular  change  takes 
place  and  then  quenching  it  in  brine 
water  or  oil,  depending  on  the  degree 
of  hardness  desired  and  the  chemical 
composition  of  the  alloy. 

If  steel  is  heated  to  a  temperature 


below  the  critical  point  and  then 
quenched  in  any  cooling  medium,  it 
will  be  found  that  the  structure  of  the 
steel  will  not  be  what  is  desired,  nor 
will  the  grain  be  properly  refined.  If 
steel  is  heated  to  temperatures  higher 
than  those  determined  to  be  the  change 
point,  and  then  quenched,  we  find  that 
this  will  result  in  hardening  the  steel, 
but  it  will  have  a  much  coarser  grain 
than  if  the  quenching  had  been  done 
at  the  top  of  the  critical  range. 

Even  the  old-time  rule-of-thumb 
steel  hardener  recognized  that  the  finer 


ments  that  will  bring  out  the  superior 
qualities  of  these  alloys. 

It  is  not  only  necessary  to  heat  the 
steel  to  the  proper  temperature,  but  it 
is  also  important  that  the  heating  be 
performed  uniformly.  A  loaf  of  bread 
cannot  be  baked  by  throwing  it  into  a 
hot  fire,  it  must  be  placed  in  an  oven 
and  the  temperature  of  the  oven  main- 
tained at  a  certain  heat  for  a  certain 
period  to  complete  the  baking  process. 
It  is  exactly  the  same  with  steeL  If  a 
cold  piece  of  steel  is  thrown  into  a  rag- 
ing hot  furnace,  the  temperature  of 


Photo-micrographs  showing  the  mkrostructure  of  annealed  iron  and  steel 


the  grain  of  the  steel,  the  stronger  it 
was  and  it  is  understood  that  to  obtain 
the  maximum  refinement  of  grain,  the 
heating  and  cooling  qualities  of  any 
special  grade  of  steel  must  be  deter- 
mined by  scientific  means  and  the  treat- 
ment or  heating  operation  confined  as 
closely  as  possible  with  respect  to  the 
critical  range  of  temperatures.  The 
reader  will  see  that  careless  heat  treat- 
ment will  impair  the  quality  of  the 
treated  parts.  There  is  no  use  of  pay- 
ing the  high  prices  asked  for  alloy  steels 
unless  one  will  follow  the  heat  treat- 


which  is  above  the  critical  range,  the 
transformation  of  the  pearlite  and  fer- 
rite,  or  later,  the  cementite  into  aus- 
tenite  is  rushed  beyond  the  capacity 
of  steel  to  withstand  it,  and  this  con- 
dition is  more  critical,  the  higher  the 
carbon  content  of  the  alloy. 

The  molecular  expansion  which  oc- 
curs may  be  so  rapid  as  to  cause  crack- 
ing or  fracture  of  the  steel  pieces.  Then 
again,  if  the  flame  or  source  of  heat 
acts  directly  upon  the  work,  the  trans- 
formation will  take  place  on  the  sur- 
face 'ong  before  it  takes  place  at  the 
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core,  inasmuch  as  this  will  produce  a 
core  having  certain  characteristics  and 
the  skin  having  widely  different  ones. 
It  is  apparent  that  cracking  or  warp- 
ing of  the  piece  must  ensue  as  a  result. 

This  explains  why  muffle  furnaces 
and  lead  or  salt  baths  give  better  hard- 
ening results  than  heating  the  steel  in 
a  forge  fire  or  an  unprotected  blast 
flame  would.  Then  again,  in  a  lead 
or  salt  bath,  upon  the  introduction  of  a 
piece  of  cold  work,  the  salt  or  metal 
solidifies  to  a  degree  about  the  surface 
of  the  work  and  melts  away  from  it 
slowly  as  the  piece  becomes  heated 
throughout,  and  in  this  way  serves  to 
help  in  slowing  down  the  transforma- 
tion period. 

It  is  found  advisable  to  pre-heat  cer- 
tain grades  of  steel  to  a  medium  tem- 
perature before  they  are  inserted  in  the 
hardening  furnace,  as  this  assists  in 
having  the  steel  pass  through  this  criti- 
cal range  without  damage.  While 
cracking  or  fracture  due  to  improper 
heat  treatment  may  not  be  a  serious 
matter  in  the  case  of  a  simple  tool  or 
an  inexpensive  automobile  part,  it  will 
be  apparent  that  it  is  a  matter  of  con- 
siderable moment  and  a  source  of  great 
expense  if  it  takes  place  on  a  die,  for 
example,  used  in  drop-forging,  or  metal 
stamping,  on  which  a  month  or  more 
of  a  skilled  mechanic's  time  has  been 
expended. 

The  changes  of  structure  in  steel 
brought  about  by  heat  treatment  have 
been  summarized  by  Brinnell  as  fol- 
lows: 

Changes  of  Structure  Brought  About 
by  Heat  Treatment 

1.  When  a  piece  of  steel,  hardened 
or  unhardened,  is  heated  to  the  upper 
critical  point,  Ac,,  all  previous  crystal- 
lization, however  coarse  or  however  dis- 
torted by  cold  work,  is  obliterated  and 
replaced  by  the  finest  structure  which 
the  metal  is  capable  of  assuming,  the 
structure  of  burnt  steel  being  the  only 
exception,  save  that  in  steels  of  .2  car- 
bon or  lower  a  multiple  treatment  of 
some  kind  is  often  necessary  (the  fer- 
rite,  pearlite  and  cementite  is  changed 
to  austenite). 

2.  When  a  piece  of  steel,  hardened 
or  unhardened,  after  being  heated  to 
Ac,  is  allowed  to  cool  slowly  it  retains 
the  fine  structure  which  it  had  acquired 
at  that  temperature.  It  then  possesses 
the  finest  structure  which  unhardened 
steel  is  capable  of  assuming.  (The 
austenite  reverts  to  the  original  pearlite 
and  ferrite  but  the  grains,  however 
coarse  originally,  become  now  the  finest 
and  best  distributed  possible.) 

3.  When  a  piece  of  steel,  hardened 
or  unhardened,  after  being  heated  to 
Ac,  is  suddenly  cooled  by  quenching  in 
cold  water;  for  instance,  it  is  fully 
hardened  and  retains  the  fine  grain 
acquired  at  that  temperature.  The 


metal  then  possesses  the  finest  struc- 
ture which  hardened  steel  is  capable  of 
assuming.  The  austenite  which  tends 
to  rapidly  revert  through  several  stages 
to  pearlite,  etc.,  is  trapped  before  reach- 
ing the  soft  pearlite  stage  and  the  re- 
sulting structure,  depending  on  the  car- 
bon content  and  the  alloying  chromium, 
nickel,  manganese  or  other  elements,  is 
either  composed  of  martensite,  the  hard- 
est stage  in  steel,  except  cementite;  and 
the  condition  of  greatest  volume,  troos- 
tite,  which  is  softer  than  martensite  or 
sorbite,  which  is  softer  still.  But  in 
each  of  these  conditions  the  structure 
is  the  finest  possible. 

4.  When  a  piece  of  steel,  hardened 
or  unhardened,  is  heated  to  a  tempera- 
ture above  Ac,  and  cooled  slowly,  the 
metal  whose  crystallization  has  been 
obliterated  by  its  passage  through  Ac, 
crystallizes  again,  the  crystals  or  grains 
increasing  in  size  until  Ar,  is  reached 
below  which  there  is  no  further  growth. 
If  the  steel  is  heated  above  Ac,  and 
allowed  to  cool  to  Ac,  again  and  there 
quenched,  it  will  be  fully  hardened  but 
its  structure  will  be  coarser  than  if  it 
had  been  quenched  from  Ac,  without 
having  been  heated  higher. 

5.  The  higher  the  temperature  above 
Ac,  from  which  the  steel  is  cooled  or 
quenched  the  coarser  the  grain. 

6.  The  slower  the  cooling  from  above 
Ac„,  the  coarser  the  grain. 

7.  When  a  piece  of  hardened  steel 
is  heated  to  a  temperature  below  Ac, 
some  of  its  cementite  is  changed  spon- 
taneously into  pearlite  and  the  metal  is 
thereby  softened.  This  tendency  in- 
creases with  the  temperature  and  is 
greatest  at  Act.  This  transformation, 
however,  is  not  accompanied  by  a 
change  in  the  dimensions  of  the  grain. 

Researches  in  which  the  writer  took 
part  and  the  recent  work  of  Professors 
Howe  and  Zimmerschied  have  devel- 
oped that: — 

1.  When  a  piece  of  steel,  hardened 
and  slowly  cooled  or  unhardened  is 
heated  to  the  temperature  Ac,,  the  ce- 
mentite existing  in  the  pearlite  struc- 
ture is  radically  altered  from  the  previ- 
ous laminated  form  to  the  globular  state 
and  the  resultant  is  thereby  softened 
and  rendered  ductile,  though  the  size 
of  the  grain  is  unchanged. 

2.  When  a  piece  of  steel  previously 
heated  to  Ac,  and  then  either  hardened 
or  allowed  to  cool  slowly  is  thereupon 
heated  to  Ac,  and  allowed  to  cool  slow- 
ly the  resultant  structure  shows  globu- 
lar cementite  and  is  the  softest  and 
most  ductile  that  steel  may  assume,  the 
size  of  the  grain  being  the  smallest 
possible. 

Brief  Review  of  Steel  Composition 

Steel  is  an  alloy  of  iron  and  carbon 
in  its  simplest  form  and  is  not  found 
in  nature.    Steel  has  been  defined  as 
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iron  which  is  malleable  or  that  is  capa- 
ble of  hardening  by  sudden  cooling. 
This  metal  is  a  modified  form  of  iron 
that  has  more  carbon  than  malleable  or 
wrought  iron  and  considerably  less 
than  cast  iron.  This  is  not  an  exact 
statement  of  fact,  because  some  of  the 
modem  so-called  steels  have  as  low  a 
carbon  content  as  wrought  iron.  The 
properties  of  the  various  forms  of  steel 
that  have  been  adapted  to  industrial 
uses  naturally  vary  according  to 
amount  and  nature  of  the  alloying  ele- 
ments. We  have  learned  that  low  car- 
bon or  mild  steel  contains  from  five- 
hundred  ths  of  one  per  cent  to  three- 
tenths  of  one  per  cent  carbon.  This 
carbon  content  is  too  low  to  have  the 
steel  hardened  by  quenching  after  the 
steel  has  been  brought  to  a  cherry-red 
heat  unless  the  steel  is  subjected  to  a 
carburizing  process  to  increase  the  car- 
bon content  at  the  surface,  and  then, 
of  course,  only  the  surface  hardens. 
Steel  containing  from  three-tenths  of 
one  per  cent  to  eight-tenths  of  one  per 
cent  carbon  is  known  as  "medium  car- 
bon" steel  and  may  be  hardened  to  some 
extent  by  the  quenching  process.  If  the 
carbon  content  is  from  eight-tenths  of 
one  per  cent  to  two  per  cent,  we  have 
what  is  known  as  "high  carbon"  steel, 
which  is  capable  of  being  rendered  very 
hard  and  at  the  same  time  brittle  by 
heating  to  the  required  temperature  and 
cooling  suddenly  by  quenching  in  oil, 
water  or  brine,  depending  upon  the  de- 
gree of  hardness  desired  and  the  use  for 
which  the  steel  is  intended.  The  harsh- 
er the  action  of  the  quenching  medium, 
brine  being  the  one  Used  to  obtain 
maximum  hardness,  the  more  brittle  the 
steel  becomes. 

Alloy  Steels 

Alloy  steels  have  now  come  into  ex- 
tensive use  due  to  the  great  advances 
that  have  been  made  in  the  automotive 
industry.  In  the  development  of  the 
automobile  and  aircraft  it  has  been 
necessary  for  engineers  to  design  parts 
that  would  be  light  in  weight  and  yet 
possess  much  more  strength  than  could 
be  obtained  by  using  ordinary  com- 
mercial grades  of  steel  and  iron. 
Among  some  of  the  elements  which 
have  been  used  in  combination  with 
carbon  and  iron  are  found  manganese, 
nickel,  chromium,  vanadium,  tungsten 
and  molybdenum.  The  use  of  these 
elements  either  alone  or  in  combination 
is  to  produce  qualities  of  strength  and 
hardness  combined  with  ductility.  The 
various  natural  properties  imparted  by 
the  alloying  elements  may  be  greatly 
increased  by  intelligent  heat  treatment 
or  may  be  entirely  nullified  by  im- 
proper heat  treatment. 

The  ordinary  grade  of  nickel  steel 
contains  about  one-quarter  of  one  per 
cent  carbon  and  3  to  3y£  per  cent  of 
(Continued  on  page  551) 
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European  Sport  Planes 

Some  Recently  Developed  Small  Airplanes  for  the  Individual  Flier 

By  E.  H.  Lemonon 


EUROPEAN  builders  of  airplanes 
have  built  sport  machines  of  sev- 
eral models,  each  one  being  very 
different  from  any  of  the  others.  All 
these  planes  are  designed  to  meet  the 
requirements  of  a  quick  get-away,  a 
fast  climb,  and  a  high  speed  combined 
with  a  low  landing  speed,  to  ensure 
the  greatest  possible  degree  of  safety. 
The  design  and  construction  embrace 
light  weight  and  economical  upkeep  to 


the  highest  degree  consistent  with  the 
above  qualities.  Our  Paris  correspond- 
ent has  sent  details  and  photographs 
that  will  be  interesting  to  the  readers 
of  Everyday  Engineering  Magazine 
who  are  following  aeronautical  devel- 
opments. 

A  Clean-cut  Monoplane 
The  French  Morane-Saulnier,  Para- 
sol, A.  R.  Type,  shown  at  Fig.  1, 
has  a  fuselage  of  a  good  streamline 
shape;  the  nose  and  front  are  covered 
with  aluminium,  doors  in  the  side  giv- 
ing access  to  the  engine,  the  remainder 
being  covered  with  linen.  This  "Para- 
sol" is  a  two-seater  tandem,  the  pilot 
being  in  front  the  passenger  and  im- 
mediately behind  the  engine.  The  body 
tapers  to  a  vertical  strut  at  the  rear,  on 
which  the  rudder  is  hinged;  the  fuse- 
lage is  simple  and  as  lightly  constructed 
as  possible.  The  motor  is  an  80  h.p. 
Rhone  provided  with  dual  ignition.  The 
landing  gear  is  composed  of  a  chassis 
of  streamlined  steel  tubing  welded  by 
the  oxy-acetylene  process.  Rubber 
shock  absorbers  bind  the  axle  to  the 
struts.  The  landing  wheels  have  big 
tires  to  enable  it  to  land  on  rough 
ground.    The  empennage  is  composed 


of  a  non-lifting  fixed  stabilizer,  to 
which  are  fastened  the  elevator  flaps. 
The  ailerons  are  connected  to  the  con- 
trol-stick by  rigid  connecting  rods,  actu- 
ating shafts  passing  through  the  wings. 

The  Morane-Saulnier  is  very  quick 
in  answering  to  the  controls,  and  capa- 
ble of  performing  any  "stunt".  It  flies 
at  153  kilometers  (95.1  miles)  an  hour 
as  a  maximum  speed,  with  a  minimum 
of  80  kilometers  (49.7  miles),  and  will 


equipped  with  a  50  h.p.  Gnome  engine 
as  a  "rouleur"  or  penguin  for  prelimi- 
nary training.  The  wing  spread  was 
reduced  and  the  ailerons  left  off  so  the 
embryo  pilot  could  not  leave  the 
ground. 

The  specifications  are  as  follows: 

Span    10  m.  565 

Length    6  m.  767 

Height    3  m.  405 

Total  area  21  -f-  sq.  meters 

Weight  of  machine  empty. 400  kgs. 

Weight  of  fuel   67  kgs. 

Weight,  useful   160  kgs. 

Weight,  total   627  kgs. 

Load  per  sq.  m   28  kgs.  630 

Engine   80  h.p.  Rhone 

Weight  per  h.p   7  kgs.  840 

The  Dutch  Spyker  V.  3  Type 

The  well-known  Dutch  firm  "Trom- 
penburg"  of  Amsterdam,  who  built  the 
famous  "Spyker"  car,  is  also  building 
two  models  of  planes,  one  of  which  is 
shown  at  Fig.  2.  The  manager  is 
Henry  Wynmalen,  the  pre-war  aviator 

The  latest  model  is  illustrated  and 
the  specifications  are  as  follows: 
Span  (upper  and  lower) ...    8  m.  10 

Total  length    6  m.  10 

Height    2  m.  60 

Total  area  20  sq.  m.  280 

Weight  empty   350  kgs. 


Fig.  1.   The  Morane-Saulnier  Parasol  A.  R.  Type  Monoplane 


Fig.  2.    The  Dutch  Spyker  V-3  Type  Biplane 

climb   to   6,000   meters.     American    Useful  load   350  kgs. 

pilots  trained  at  Issoudoun  will  remem-    Total  weight  700  kgs. 

ber  a  modified  form  of  this  plane    Engine   Spyker  130  h.p. 
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Maximum  speed  190  km  hour 

Minimum  speed   80  km.  hour 

Duration    4  hours 

Safety  factor   8 

The  Spyker  engine  is  a  9-cylinder 
rotary  engine  of  French  Clerget  type, 
giving  135  h.p.  at  1100/1200  revolu- 
tions per  minute.  The  bore  is  of  120 
mm.  and  the  stroke  of  160  mm.  Valves 
are  mechanically  operated  by  push 
rods,  one  exhaust  and  one  inlet  valve 
being  provided.  The  pistons  are  of 
aluminum  alloy.  Hollow  connecting 
rods  are  used  with  fixed  gudgeon  pins 
floating  in  bronze  bushings  in  the  pis- 
ton. Cylinders  are  all  steel  and  in- 
tegrally machined,  including  the 
flanges.  The  ignition  is  of  dual  type 
and  the  total  weight  is  of  138  kilo- 
grammes. 


The  Italian  Nieuport-Macchi  M-lt>  sport  plane 


Fig.  4.    The  Nieuport-Macchi  seaplane  with  two-cylinder  motor 


The  Italian  Nieuport-Macchi'  M.  16 
Sport  Plane 

This  is  a  single-seater  with  a  bi- 
plane body,  a  pusher  screw,  and  a 
monoplane  tail.  The  smallness  of  its 
dimensions  and  the  low  power  of  the 
engine  are  so  unusual  that  it  has  been 
called  "the  air  motor-cycle".  The  up- 
per wings  are  fixed  to  the  double  ca- 
bane,  whereas  the  lower  are  attached 
to  the  fuselage,  which  is  of  rigid  trellis 
construction,  and  though  of  a  simple 
construction,  is  very  strong.  The  fuse- 
lage itself  is  fitted  with  a  comfortable 
cockpit  for  the  pilot. 

This  compact  craft,  shown  at  Fig.  3, 
was  originally  built  for  sporting  pur- 
poses, but  it  can  be  used  for  training 
cadets  as  it  is  inexpensive  as  well  as 
for  perfecting  the  already  qualified 
pilots.  The  machine  is  said  to  be  very 
manoeuvrable  and  is  easily  handled. 

These  are  the  specifications: 

Span   6  m. 

Total  length    4  m.  20 


Surface  .  . .  ,   12  s.  m. 

Engine   30  h.p.,  3  cylinder 

Weight  (empty)   160  kgs. 

Loading    95  kgs. 

Air  endurance   2  hours 

Highest  speed   130  km.  per  hour 

Climb  at  1,800  m.  in  26  min.  30  sec. 

The  Macchi  Company  has  also  built 
the  M.  16  flying  boat  shown  at  Fig.  4, 
which  is  of  absolutely  the  same  type  as. 
the  preceding  one,  except  that  a  twin 
cylinder  engine  is  used.  The  two  floats 
can  be  easily  substituted  for  the  wheels 
of  the  landing  gear  shown  on  the  land 
machine. 

The  Italian  R.  6  40  H.P.  Triplane 
Ricci  Bros,  of  Naples  have  built  a 
single-seater  sport  plane  that  is  very 
small,  it  is  the  "R.  6  40  h.p.  triplane" 
and  lias  also  been  called  the  "flivver'- 
of  the  air.  Its  construction  is  shown 
(Continued  on  page  533) 


Fig.  S.   Italian  Ricci  6  forty  horsepower  sporting  triplane 
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SLAT  FURNITURE 

THIS  method  of  construction  is  spe- 
cially adaptable  for  boys  that  have 
that  manly  desire  to  create  worthy  proj- 
ects for  the  home.  It  is  excellent  for  be- 
ginners, as  it  trains  the  hand  and  the 
eye  in  a  most  skilful  manner.  For  de- 
veloping the  ability  to  saw  accurately, 
it  has  no  equal,  as  a  boy  appreciates  the 
fact  that  all  his  efforts  count.  Quick, 
concrete  results  stimulate  the  youth 
more  than  any  other  fact,  therefore  a 
boy  just  naturally  glories  in  watching 
the  growth  of  his  own  handiwork.  The 
more  one  studies  these  problems  from 
the  educational  as  well  as  the  practical 
aspect,  the  more  it  is  appreciated  that 
to  keep  a  boy  interested  results  in  a 
development  of  skill,  stamina  and  cour- 
age. Skill  is  acquired  by  diligent  and 
intelligent  practice,  stamina  from  prop- 
erly directed  energy,  courage  is  born  of 
repeated  successes. 

These  projects  are  especially  designed 
to  develop  the  art  of  sawing  close  to  the 
line,  thereby  eliminating  that  tedious 
monotony  of  chopping,  cutting,  scraping 
and  planing  to  the  line.  With  a  little 
concentration  (called  care)  one  can 


soon  acquire  the  skill  to  saw  within  a 
sixteenth  of  an  inch  from  the  line.  Be- 
gin by  marking  across  the  grain  with  a 
pencil  sharpened  fiat  similar  to  a  knife, 
using  the  try  square  to  guide  the  lines. 
Squaring  around  the  stock  so  that  the 
lines  will  remain  parallel  to  the  saw  cut 
on  all  four  surfaces  is  an  excellent  guide 
for  all;  even  the  expert  uses  this  method 
when  he  is  particular  or  wishes  to  elim- 
inate any  possible  chance  of  a  "slip  up." 
Therefore  it  will  surely  repay  the  ama- 
teur to  draw  the  lines  on  all  four  sur- 
faces until  he  finds  himself  so  skilful 
that  he  can  saw  both  straight  and  square 
by  sighting. 

The  design  at  Fig.  1  is  an  octag- 
onal Taboret,  very  useful  when  used  as 
a  sewing  basket,  smoking  stand,  or 
plant  pedestal.  This  project  requires  a 
little  more  than  5  square  (board)  feet: 
No.  1,  1  piece,  J4"  x  12"  x  33"  to  36", 
and  1  piece,  No.  2,  J4"  x  12"  x  36" 
long.  Establish  the  working  edge 
(standard  edge  so  called)  straight, 
smooth  and  square  on  No.  1  piece,  then 
carefully  gauge  a  line  on  both  sides 
1^4"  from  the  working  edge.  In  most 
cases  with  experienced  workers,  both 


edges  are  planed  straight,  square  and 
smooth,  then  gauged  from  both  edges. 
This  saves  a  little  time  in  the  operation. 
Rip  saw  near  the  line,  allowing  not  less 
than  1/16  of  an  inch,  watching  the 
lines  on  both  sides. 

Time  may  be  saved  by  laying  out  the 
position  of  the  shelves  and  cutting  these 
pieces  to  length  before  cutting  to  width. 
Now  lay  out  the  octagon  as  indicated 
in  Fig.  4.  There  are  several  ways  to  do 
this.  This  method  is  given  because  it 
may  be  done  by  the  compass  or  the 
radius  may  be  laid  off  by  the  rule  on 
the  sides  of  the  square.  First,  establish 
the  working  edge,  then  lay  out  the 
square  as  large  as  the  stock  is  wide, — 
that  is,  the  width  of  board  after  truing 
up  will  determine  the  size  of  the  square 
(shelves).  Then  draw  diagonals  as  in- 
dicated, the  distance  from  this  intersec- 
tion to  the  corner  which  equals  the 
radius  as  shown  in  Fig.  4,  rising  all 
four  corners  of  the  square  as  centers  of 
their  respective  arcs.  The  shelves  may 
be  laid  out  separately  or  one  may  be  cut 
out,  planed  true,  then  used  as  a  pattern 
to  draw  out  the  others.  Care  must  be 
taken  to  have  them  match;  that  is,  when 
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planed  (temporarily  nail  them  together 
and  plane  as  one)  they  should  be  so 
marked  that  they  remain  in  the  same 
relation  to  one  another.  If  this  is  not 
done  the  legs  will  not  lay  straight,  but 
be  slightly  bowed.  This  may  be  done 
by  marking  the  corresponding  corner  of 
each  shelf.  By  sawing  accurately  to 
the  line  90%  of  the  work  is  accom- 
plished. When  sawing  or  planing  be 
sure  to  go  with  the  grain,  especially  at 
the  corners  as  indicated  by  the  small 
arrows,  Figs.  4  and  5. 

The  legs  are  nailed  on  to  the  shelves 
with  two  l^i"  to  2"  No.  16  wire  brads. 
These  should  be  lock  nailed,  as  ex- 
plained in  the  next  project,  at  each 
place  of  contact.  Care  must  be  taken 
and  trials  made  frequently  to  insure 
that  the  shelves  set  perfectly  level  (hori- 
zontal with  the  floor)  as  the  project 
stands  upright 

The  designs  at  Figs.  2  and  3  are  of 
practically  the  same  construction  and 
need  but  little  additional  instruction. 
The  principal  difference  between  Fig.  1 
and  Figs.  2  and  3  is  that  the  legs  do  not 
project  above  the  top  but  are  nailed  to 
a  header  which  allows  the  top  shelf  to 
project.  This  gives  a  more  finished  ap- 
pearance, also  extra  strength.  The  top 
shelf  is  fastened  by  wood  screws  that 
protrude  upward  through  the  header. 

The  lower  shelf  of  Fig.  2  is  bevelled 
to  fit  the  flare  of  the  legs.  The  header 
and  lower  shelf  of  Fig.  3  are  bevelled 
likewise.  This  method  permits  cham- 
fering the  edges  of  the  top  shelf  as  de- 
scribed and  diagramatically  shown  in 


the  next  issue.  Set  the  brad  heads  in 
about  1/16  of  an  inch.  Putty  of  the 
same  color  as  the  stain  should  fill  the 
holes.  Stain  the  project  as  desired.  See 
the  former  issue  for  a  number  of  home- 
made stains  and  methods  of  applica- 
tion. It  may  then  be  finished  with  1  or 
2  coats  of  shellac,  wax  or  varnish  as 
described  in  the  August  edition. 


PRISCILLA  SEWING  STAND 

THIS  sewing  stand  is  a  very  attrac- 
tive and  convenient  receptacle  for 
mother's  or  sister's  fancy  work  and  em- 
broidery. The  appreciation  shown  by 
them  surely  compensates  for  the  little 
time  and  expense  required  in  its  con- 
struction. A  handy  person  can  produce 
one  of  these  stands  in  an  incredibly  short 
time.  One  especially  apt  in  woodwork 
can  easily  complete  this  project  in  8  to 
10  hours,  including  the  staining.  Chest- 
nut wood  is  particularly  recommended 
for  this  project,  as  it  has  very  attrac- 
tive grain  and  exemplifies  the  antique; 
also  it  is  soft  and  easily  planed  and  cut. 

Select  two  pieces  of  stock  ££"  to  J4" 
x  10"  x  31",  temporarily  nail  together, 
establish  the  working  edge,  then  square 
the  ends  to  length.  If  the  sawing  is  ac- 
curately done,  it  need  only  be  sand- 
papered with  No.  2,  then  with  fine 
sand-paper  when  the  project  is  com- 
plete. If  the  design  of  Fig.  3  is  used  a 
cross-cut  saw  will  suffice  for  the  entire 
job,  including  the  handle  K  of  the 
tray,  which  may  be  made  similar  to  M 
and  then  nailed  or  glued  on  the  tray 
partition. 


The  fronts  B  and  top  C,  Fig.  4,  are 
made  to  extend  beyond  the  sides  A  to 
give  it  the  Colonial  aspect  and  are  lock 
nailed,  as  indicated  in  Fig.  2,  with  nine 
1)4-  to  2-inch  No.  16  wire  brads  set 
and  puttied.  The  bottom  D  is  a  plain 
butt  joint  depending  only  on  the  nailing 
as  indicated.  The  covers  £  are  hinged 
at  the  top  with  .two  x  $4"  brass  butt 
hinges.  Care  must  be  taken  to  allow 
for  the  proper  bevelling  for  the  joint. 
The  spreader  F  must  be  substantial,  as 
it  may  be  used  as  a  foot  rest.  If  this 
component  is  made  diamond  shape  or 
even  square,  set  with  the  diagonal  ver- 
tical, it  will  add  to  its  appearance.  A 
strip  Y\  by  approximately  2"  with 
chamfered  corners  will  suffice.  This 
also  acts  as  a  brace  for  the  legs  of  the 
stand. 

The  tray,  Fig.  5,  is  simply  butt- 
jointed,  then  lock  nailed  with  approx- 
imately 36  1^4-inch  No.  16  wire  brads. 
The  partitions  are  in  number  and  posi- 
tion to  suit  one's  fancy  and  are  usually 
used  to  hold  the  scissors,  thread, 
needles,  etc  Of  course  this  tray  is  re- 
movable, allowing  access  to  the  space 
beneath  that  is  used  to  hold  the  fancy 
work.  When  in  a  hurry,  this  fancy 
work  may  be  placed  on  top  of  the  tray. 
Two  cleats  running  the  full  length  of 
the  tray  should  be  glued  or  bradded  to 
hold  the  tray  in  place,  or  four  small 
blocks,  approximately  x  1"  x  1", 
may  be  glued  in  the  corners  in  lieu  of 
the  cleats.  Some  folks  prefer  that  the 
tray  be  minus  the  handle  so  that  the 
(Continued  on  page  566) 
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ACTIVE  NITROGEN 

NITROGEN  may  be  described  as  one  of 
the  most  peculiar  of  the  elements.  Un- 
der ordinary  conditions,  when  it  is  isolated 
or  in  the  elemental  condition,  it  is  quite 
difficult  to  make  it  combine  with  another 
element  But  in  its  combinations  it  goes  to 
both  ends  of  the  scale,  forming  ammonium 
compounds  by  combining  with  hydrogen  and 
at  the  other  end  combining  with  oxygen. 
The  alkali  and  alkaloids  which  it  forms  are 
very  powerful  basis  and  these  are  due  to 
its  hydrogen  combinations;  its  oxygen  com- 
binations lead  to  nitric  add,  one  of  the  most 
powerful  of  the  mineral  adds.  Recently  an 
allotropic  form  of  the  nitrogen  has  been 
studied  called  active  nitrogen.  By  passing 
the  normally  almost  inert  gas  through  a 
tube,  in  which  a  cascade  of  Lyden  jar  dis- 
charges are  maintained,  the  gas  glows  and 
is  said  to  be  activated.  The  glow  persists 
for  a  while.  Ordinarily  nitrogen  gas  forms 
a  good  atmosphere  in  which  to  preserve 
phosphorous,  sulphur,  selenium  and  other 
elements,  but  if  the  activated  and  glowing 
nitrogen  as  it  leaves  the  part  of  the  tube  in 
which  a  spark  is  produced  is  caused  to  pass 
over  many  of  the  elements  strong  reactions 
occur  which  are  not  always  understood.  Or- 
dinarily sulphur  is  a  very  inert  substance  as 
far  as  nitrogen  is  concerned,  but  it  reacts 
with  a  blue  flame  or  glow  with  active  nitro- 
gen and  a  green  material  is  deposited  on 
the  sides  of  the  tube.  This  is  thought  to  be 
mainly  nitrogen  sulphide.  Arsenic  gives  a 
green  glow  and  produces  arsenic  nitride.  If 
the  glowing  nitrogen  is  passed  over  metallic 
sodium  the  metal  may  be  said  to  burn,  form- 
ing the  nitride,  and  similar  results  are  main- 
tained with  other  metals.  Mercury,  as  might 
have  been  anticipated,  produces  an  explosive 
compound.  Nitric  oxide  acts  in  a  most 
enigmatic  manner  forming,  when  mixed  with 
active  nitrogen,  a  higher  oxide,  the  peroxide. 
There  has  been  considerable  controversy  as 
to  whether  the  nitrogen  must  be  chemically 
pure  to  be  capable  of  activation.  Minute 
traces  of  oxygen  seemed  to  have  a  favorable 
catalytic  effect  and  a  number  of  other  gases 
in  minute  quantities  increase  the  reaction 
and  to  produce  it  in  any  quantity  about  1/10 
of  1  per  cent  of  one  of  the  catalyzing  gases 
must  be  present. 


THE  SMOKE  PROBLEM  OF  SALT 
LAKE  CITY 

SALT  LAKE  CITY  feds  that  its  atmos- 
phere is  subject  to  contamination  from 
smelters,  the  nearest  of  which  is  eight  miles 
distant.  Sulphur  dioxide  is  discharged  from 
these  smelters  throughout  the  year,  and  as 
it  is  a  true  gas  it  diffuses  into  the  atmos- 
phere. The  United  States  Bureau  of  Mines 
is  co-operating  with  the  State  of  Utah  in 
the  City  of  Salt  Lake  in  the  investigation  of 
the  condition  of  its  atmosphere  with  refer- 
ence to  this  impurity.  From  the  data  ob- 
tained it  appears  that  there  is  only  about 
0.1  part  or  less  per  million  of  the  obnoxious 
gas  in  the  air.  It  is  believed  that  much  of 
this  is  due  to  the  chimneys  of  the  dty,  which 
discharge  at  least  fifteen  tons  of  sulphurous 
add  into  the  air  daily.  Even  with  all  this 
it  leaves  the  air  many  times  purer  than  the 
London,  San  Francisco  or  Berlin  air.  An 
interesting  feature  of  the  work  was  the  col- 
lecting of  samples  of  air  at  different  high 


levels  by  the  use  of  an  aeroplane.  These 
latter  investigations  were  not  so  extensive 
as  might  have  been  desired,  but  they  show 
great  purity  in  the  upper  layers  of  the 
atmosphere.  The  general  purity  of  the  air 
so  far  as  sulphurous  add  is  concerned  was 
proved  by  all  the  tests. 


CEMENT  FOR  FASTENING  BRASS  TO 
GLASS 

FOR  cementing  brass  to  glass  the  following 
redpe  will  be  found  to  answer  very  well: 
Take  resin  soap,  made  by  boiling  one  part 
caustic  soda  and  three  parts  of  resin  in  five 
of  water,  and  knead  it  into  half  the  quantity 
of  plaster  of  pans.  This  cement  is  used 
largely  for  fastening  the  brass  tops  on  glass 
lamps.  It  is  very  strong,  is  not  acted  upon 
by  petroleum,  bears  heat  very  well  and 
hardens  in  one-half  to  three-quarters  of  an 
hour.  By  substituting  zinc  white,  white 
lead  or  slacked  lime  for  plaster  of  pans,  it 
hardens  more  slowly.  Water  attacks  only 
the  surface  of  this  cement.  As  it  sets  shortly 
after  mixing,  only  as  much  as  may  be  needed 
for  immediate  use  should  be  made  at  one 
time. 


FATS  FOR  SOLDERING 

MANY  workers  who  use  the  soldering 
iron  to  any  extent  prefer  a  soldering 
paste  instead  of  the  fluid.  To  them  the 
following  will  be  of  interest: 

1.  Soldering  fat  or  grease  is  commonly  a 
mixture  of  resin  and  tallow  with  the  addition 
of  a  small  quantity  of  ammoniac.  It  is 
particularly  adapted  to  the  soldering  of 
tinned  ware,  because  it  is  easily  wiped  off 
the  surface  after  the  joint  is  made,  whereas 
if  resin  were  used  alone  the  scraping  might 
remove  some  of  the  tin  and  spoil  the  job. 

2.  The  following  is  a  well  tried  redpe  for 
soldering  grease:  In  a  pot  of  sufficient  size 
and  over  a  slow  fire  mdt  together  500  parts 
of  olive  oil  and  400  parts  of  tallow,  then 
stir  in  slowly  250  parts  of  resin  in  powdered 
form  and  let  the  whole  boil  up  once.  Then 
let  it  cool  and  add  125  parts  of  saturated 
solution  of  sal  ammoniac,  stirring  the  while. 
When  cool  this  preparation  will  be  ready 
for  use. 


PLASTIC  DRESSING  FOR  WOUNDS 
AND  BURNS 

INDUSTRIAL  plants  are  now  using  the 
ambrine  treatment  for  bums,  scalds  and 
all  surface  wounds  which  proved  very  suc- 
cessful for  casualties  incurred  in  the  world 
war. 

The  dressing  is  a  compound  of  wax  and 
resin,  and  is  solid  when  cold.  It  is  heated 
to  about  150  degrees  Fahrenheit  and  applied 
by  means  of  a  special  atomizer,  or  it  can  be 
gently  daubed  on  with  a  soft  brush.  A 
plastic  dressing,  impervious  to  air,  is  thus 
formed,  which  does  not  adhere  to  the  wound 
and  which  promotes  the  healing  process 
without  appreciable  contraction.  Disfigure- 
ment and  scars  are  prevented  to  a  greater 
extent  than  was  possible  under  the  old 
methods. 


TO  WELD  SPRING  STEEL 

AN  experienced  blacksmith  has  used  for 
.  years  the  following  in  welding  steel 
springs:  Just  before  the  steel  comes  to  a 
welding  heat,  he  placed  a  small  piece  of 


Russian  sheet  iron — such  as  stove  bodies  are 
made  of — on  the  joint;  this  melts  and  runs 
into  the  joint  so  that  the  weld  is  perfect. 
This  Russian  iron  undoubtedly  acts  the  same 
as  welding  plates  which  are  made  of  iron 
wire  mesh  screen  impregnated  with  a  fluxing 
compound. 


BELT  CEMENT 

PUT  15  pounds  of  best  glue  in  a  kettle 
and  pour  over  it  5  gallons  of  cold  water. 
Let  it  stand  a  few  hours  or  over  night  in  a 
cold  room,  after  which  dissolve  by  gentle 
heat.  Stir  in  one  pint  of  Venice  turpentine 
and  add  one  gallon  of  Martin's  belt  cement 
Cook  for  four  or  five  hours  by  gentle  heat, 
being  careful  not  to  boil  the  mixture.  A 
water  or  steam  jacketed  kettle  should  be 
used  to  avoid  burning.  If  too  thick,  mix 
with  water. 


MARKING  GRADUATED .  SURFACES 

THE  scale  is  varnished  over  with  a  little 
thin  shellac  varnish,  so  as  to  sink  into 
all  the  cuts.  When  this  is  dry,  a  black 
varnish  of  lamp-black  and  shellac  is  spread 
on,  so  as  to  fill  all  the  cuts.  This  is  allowed 
to  thoroughly  dry.  When  hard,  the  work 
is  driven  in  the  lathe,  and  the  superfluous 
varnish  polished  off  with  the  fine  flour  emery- 
doth  until  only  that  in  the  cuts  is  left.  This 
gives  a  very  distinct  marking  and  fine  finish 
to  scale. 


A  new  way  of  determining  the  lead  in 
copper  is  the  placing  of  a  small  amount  of 
it  in  a  cavity  in  a  positive  graphite  electrode 
of  an  arc.  When  a  current  is  turned  on  the 
lead  line  is  watched  on  the  spectroscope  and 
the  time  required  for  its  disappearance  gives 
the  basis  for  the  estimation.  Fourteen  to  227 
seconds  are  cited  as  the  time  required  for 
different  amounts  and  the  determination  is 
accurate  enough  for  factory  work. 


A  direct  way  of  determining  mercury  con 
sists  of  suspending  a  coil  of  copper  gauzes  in 
the  solution  which  is  kept  in  motion  until 
all  the  mercury  is  precipitated  thereon.  It 
is  then  washed  and  dried  and  weighed;  it  is 
then  heated  in  an  atmosphere  of  hydrogen 
and  weighed  for  a  second  time.  The  loss 
is  mercury;  as  little  as  one-tenth  of  a  milli- 
gram of  mercury  can  be  thus  detected. 


The  S.  J.  Peachy  cold  vulcanizing  process 
for  India  rubber  has  attracted  much  atten 
tion.  A  solution  of  India  rubber  in  benzole 
or  naphtha  is  charged  with  sulphuretted 
hydrogen  so  as  to  be  completely  or  partly 
saturated.  In  another  vessel  a  solution  of 
sulphurous  oxide  in  the  same  solvent  is 
prepared  and  the  two  are  mixed.  This 
forms  a  stiff  jelly  and  on  evaporation  of  the 
solvent  fully  vulcanized  rubber  is  obtained. 
Its  quality  and  degree  of  vulcanization  are 
said  to  be  perfect.  It  can  be  used  to  pro- 
duce a  leather  substitute  by  mixing  it  with 
scraps  of  leather,  and  such  material,  used 
for  the  soles  of  shoes,  is  said  to  be  more 
durable  than  true  leather.  It  can  be  made 
to  act  as  a  cement  so  that  it  is  quite  pos- 
sible to  make  such  an  article  as  a  pair  of 
shoes  without  a  single  stitch  in  them.  It  b 
very  fully  protected  by  patents. 
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EUROPEAN  SPORT  PLANES 
(Continued  from  page  529) 
at  Fig.  5  and  the  specifications  are: 
Span  (upper  and  lower) ....    3  m.  50 

Total  length    3  m.  75 

Height    2  m.  30 

Total  area    1 1  s.  m. 

Weight  empty   150  kgs. 

Useful  load  '.  110  kgs. 

Total  weight  260  kgs. 

Engine   Anzani  40  h.p. 

Maximum  speed   150  km.  per  hr. 

Minimum  speed    40  km.  per  hr. 

Duration   3  hours 

Safetv    8 


Weight  of  load  175  kgs. 

Total  weight   340  kgs. 

Load  per  sq.  m   33  kgs.  300 

Load  per  h.p   9  kgs.  710 

Maximum  speed  81  miles 

Endurance   10  hours 

Of  the  planes  illustrated  and  de- 
scribed, the  small  Macchi-Nieuport 
seaplane  would  seem  to  be  a  type  that 
could  be  easily  made  by  the  amateur 
mechanic  and  that  would  be  an  excel- 
lent type  for  any  one  who  wishes  to 
teach  himself  to  fly  with  minimum 
danger. 


Fi%.  6.    The  Austrian  WXJ>.  sport  plant 


bers  are  of  duraluminum.  The  longe- 
rons are  of  U  shape,  forming  the  out- 
line of  the  body.  The  fittings  are  of 
sheet  steel.  The  landing  gear  has  been 
designed  for  greatest  factor  of  safety. 
The  chassis  has  four  wheels  to  reduce 
danger  of  turning  over,  and  is  con- 
structed very  strongly. 

The  unique  arrangement  of  the  en- 
gine, which  is  located  vertically  at  the 
front  of  the  fuselage,  necessitates  a 
gear  transmission  to  the  propeller  shaft. 
A  brake  operated  by  the  pilot  permits 
a  quick  stop  of  the  machine  from  roll- 
ing after  landing.  This  machine  lands 
at  25  miles  per  hour,  and  recently  a 
landing  was  made  at  Le  Bourget  aero- 
drome, France,  in  which  the  plane  came 
to  a  full  stop  in  33  feet  This  ma- 
chine carries  two  persons,  the  passenger 
seat  being  at  the  center  of  gravity  so 
that  the  machine  may  be  flown  as  a 
single-seater  without  disturbing  its  bal- 
ance. It  is  equipped  with  dual  con- 
trols. 

Specifications:  Span,  upper  wing 
26  feet;  span,  lower  wing,  21  feet; 
length,  total,  18  feet;  area  of  wings, 
204.7  square  feet;  weight,  empty,  485 
pounds;  useful  load,  440  pounds: 
weight,  loaded,  925  pounds;  weight  pet 
square  foot,  4.5  pounds. 

This  aeroplane  may  be  used  by  an\ 
sportsman  as  it  is  handled  almost  as 
easily  as  an  automobile.  It  is  extreme- 
ly economical  and  will  last  a  long  time 
Its  construction  permits  use  under  all 
climate  conditions,  and  it  is  much  more 
enduring  than  any  wood  and  fabric 
construction  would  be. 

The  Henry  Potez  Type  A-4  motor 


The  Austrian  W.K.F.  Sport  Plane 

The  Wiener  Karosserie  und  Flugzen- 
fabrik  of  Vienna  have  built  a  sport 
plane  which  flies  very  well  and  was 
designed  by  Ober  Ingenieur  F.  Gchie- 
ferl  to  meet  the  demand  for  a  small 
single-seater  aeroplane,  the  actual  run- 
ning costs  of  which  would  be  reduced 
to  the  minimum.  The  engine  is  a  Ger- 
man Fiero  engine,  3  cylinders  W.  Type 
similar  to  the  Anzani  "Channel"  type. 
The  two  valves  (inlet  and  exhaust)  of 
each  cylinder  are  overhead,  worked  by 
a  single  rocker. 

The  fuselage  has  four  longerons  and 
is  entirely  covered  with  linen.  The 
front  stagger  is  very  apparent,  and 
gives  good  visibility  to  the  pilot.  The 
wings  are  braced  with  single  strand 
wire;  the  ailerons  are  fitted  on  upper 
plane.    Its  specifications  follow: 

Span  (upper  plane)   5  m.  50 

Span  (lower  plane)    5  m.  50 

Length  overall    4  m.  40 

Height    2  m.  10 

Total  area   10  sq.  m.  24 

Engine  Hiero  33  h.p. 

Weight  empty  165  kgs. 


.Propeller  Drive 
bearing 


Motor  Cylinders-' 


Four  Wheel 
Landing  Gear 


The  Pott*  Type  VIII  biplane  has  an  unconventional  engine  installation 


POTEZ  TYPE  VIII  BIPLANE 

THIS  is  the  little  biplane  which  has 
been  making  a  name  for  itself  in 
France.  It  is  a  sport-type  aeroplane, 
equipped  with  the  Potez  4-cylinder,  air- 
cooled  engine  of  50  horsepower.  This 
aeroplane  is  all  metal,  the  fuselage  con- 
sisting of  sections  of  duraluminum,  se- 
cured to  the  longerons  similar  to  the 
construction  of  a  ship.  It  makes  a 
very  substantial  and  rigid  construction 
and,  of  course,  will  not  deteriorate.  All 
the  surfaces  and  wing  frame  work  mem- 


used  in  this  aeroplane  is  of  very  simplt 
design  and  is  strongly  built  It  is  the 
first  of  its  kind,  being  constructed  sim- 
ilar to  an  automobile  engine.  It  is  a 
4-cylinder  type,  air  cooled  and  gives 
50  horsepower.  By  its  unusual  location 
a  uniform  cooling  is  given  each  cylin- 
der. The  crankcase  is  vertical,  the  pro- 
peller shaft  connecting  at  the  top  end 
with  the  crankshaft  by  gears.  The 
weight  of  the  engine  is  given  as  220 
pounds;  r.p.m  of  engine,  normal,  2,- 
200;  r.p.m.  of  propeller,  1,100.  Fuel 
consumption,  3.9  gallons  per  hour. 
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A  25 -Inch  Spread  Monoplane 

By  H.  C.  Ellis 


THE  fuselage  of  this  simple  and 
easily  made  model  is  cut  from  a 
piece  of  Balsa  21  in.  long,  3  in. 
wide  and  yi  in.  in  thickness.  A  por- 
tion of  the  fuselage  is  cut  away  as 
shown  in  the  drawing  to  admit  the  rub- 
ber motor.  This  is  best  accomplished 
by  using  a  sharp  knife  and  care  should 
be  taken  in  cutting  the  Balsa  or  too 
much  may  be  cut  out,  thereby  weaken- 
ing the  fuselage. 

The  propeller  is  8  in.  in  diameter 
and  has  a  pitch  of  22  in.  Sheet  brass, 
1/16  in.  thick,  is  used  for  a  propeller 
hanger  and  is  shaped  and  bound  to  the 
fuselage  as  shown  in  the  drawing.  A 


cover  the  planes  with  paper  which  may 
be  purchased  from  several  of  the  model 
supply  houses  selling  model  aeroplane 
supplies.  After  the  wing  is  covered  the 
dope  should  be  applied.  The  main 
plane  is  fastened  to  the  fuselage  by  a 
rubber  band,  a  simple  and  secure  meth- 
od of  fastening  that  has  the  advantage 
of  economy  and  yet  that  permits  the 
main  plane  to  be  shifted  to  secure  cor- 
rect balance. 

After  the  rubber  motor  has  been 
placed  on  the  motor  and  propeller 
hooks,  the  sides  of  the  fuselage  may 
be  covered  over  with  bamboo  paper, 
which  is  doped  or  varnished,  to  seal  the 


The  completed  model  of  the  simple  25-inch  spread  monoplane 


plain  bearing  propeller  shaft  is  used 
as  a  mounting  for  the  propeller.  The 
rear  rubber  hook  is  of  1/16  in.  steel 
rod  which  is  bent  to  shape,  and  fastened 
to  the  rear  of  the  fuselage  by  binding 
and  gluing  as  shown  in  the  drawing. 
Ten  feet  of  %  in.  flat  rubber  is  used 
for  the  motive  power. 

The  landing  gear  is  constructed  of 
%  in.  reed  and  is  shaped  and  bound 
to  the  fuselage  at  the  points  shown  in 
the  drawing.  A  1/16  in.  steel  axle, 
threaded  and  fitted  with  nuts,  is  bound 
and  glued  to  the  landing  gear.  The 
wheels  are  2  in.  in  diameter.  There 
are  several  types  of  wheels  on  the  mar- 
ket that  may  be  used.  The  fuselage 
is  drilled  at  the  points  shown  to  take 
the  tail  skid  which  is  %  in.  reed. 

The  stabilizer  and  rudder  are  cut 
from  %  in.  Balsa.  Small  nails  or 
brads  and  glue  are  used  to  fasten  them 
to  the  fuselage.  Solid  ribs  of  1/16  in. 
spruce  or  Balsa  are  used  in  the  con- 
struction of  the  main  plane.  Dowels 

in.  in  diameter  is  used  for  the  spars 
in  the  main  plane.  The  edges  of  the 
main  plane  are  of  in.  reed.  Care 
should  be  taken  in  assembling  the  main 
plane  so  as  not  to  have  it  warped.  The 
ribs  should  be  glued  to  the  spars  and 
reed  wing  edges.   After  the  glue  is  dry, 


opening  in  which  the  rubber  motor  is 
placed  and  obtain  a  smooth,  unbroken 
fuselage  with  minimum  air  resistance. 


STATISTICS  SHOW  FLYING  IS 
SAFE 

THE  airplane  is  the  fastest  machine 
man  has  ever  built,  but  fast  as  it 
is,  it  has  not  yet  caught  up  with  its 
reputation  for  danger.  That  reputa- 
tion was  acquired  when  the  plane  was 
in  its  infancy,  when  man  was  just  be- 
ginning to  master  the  air,  and  in  the 
mind  of  the  average  man  it  has  not  yet 
been  downed.  One  reason  why  this  be- 
lief in  the  danger  of  aviation  persists, 
is  that  man  has  clung  to  the  earth  for 
ages  untold  and  it  does  not  seem  quite 
natural  to  him  suddenly  to  take  to  the 
air. 

Just  as  people  a  few  years  ago  re- 
garded airmen,  so  prehistoric  races 
must  have  regarded  the  first  men  to 
venture  on  water  in  coracles.  The  aver- 
age busy  man  has  no  time  to  read  of 
the  exact  science  of  aeronautics  which 
now  has  made  the  airplane  safe.  He 
sees  in  the  papers  occasionally  a  story 
of  an  airplane  accident  and  reads  it, 
not  stopping  to  think  of  the  thousands 
of  miles  safely  flown  that  day  by  other 
planes.    But  he  probably  skips  a  few 


briefer  accounts  of  accidents  to  auto- 
mobiles because  these  are  too  common 
to  interest  him. 

In  substantiating  this  statement  that 
airplanes  are  safe  we  find  our  best 
argument  in  statistics  collected  here  and 
abroad  by  governments.  It  should  be 
borne  in  mind  that  these  figures  deal 
principally  with  land  machines,  and 
that  flying  boats  are  admittedly  safer 
than  airplanes.  The  reason  for  this  is 
that  flying  boats  can  always  land  on 
water  while  airplanes  are  dependent  on 
landing  fields  which,  at  the  present 
time,  are  far  from  numerous.  The  fly- 
ing boat  is  not  compelled  to  fly  high 
for  safety's  sake.  It  can  skim  along 
two  or  three  feet  above  water  for  hours 
when  fog  or  low  clouds  make  high  fly- 
ing hazardous.  The  boat  can  always 
land  safely  if  the  fog  descends  to  the 
water  or  becomes  too  thick,  while  the 
airplane  is  not  so  fortunate. 

The  British  Air  Ministery,  to  get 
back  to  the  subject,  collected  statistics 
on  all  commercial  flying  in  that  coun- 
try for  the  last  seven  months  of  1919. 
The  results  amazed  even  pilots  and 
engineers  who  had  long  regarded  the 
risk  in  flying  as  negligible.  The  fig- 
ures covered  35,330  flights  by  403 
machines  of  a  total  time  in  the  air  of 
8,368  hours,  during  which  time  593,- 
000  miles  were  traveled.  In  all  this 
flying  in  good  weather  and  bad,  one 
passenger  was  killed  in  every  16,666 
passenger  hours  in  the  air.  To  put  it 
differently  a  single  passenger  might 
expect  to  fly  about  1,180,000  miles— 
47  times  around  the  world — before  be- 
coming the  victim  of  a  fatal  crash. 
That  sounds  utterly  absurd  to  the 
landsman,  yet  the  British  Government 
stands  back  of  the  figures. 

The  pilots,  who  tested  experimental 
planes,  did  stunt  flying  and  ran  other 
unnecessary  risks,  showed  .48  deaths 
per  thousand  hours,  as  compared  to  the 
passenger  rate  of  .06  per  thousand 
hours. 

Coming  nearer  home,  figures  com- 
piled by  the  Post  Office  Department 
show  to  the  end  of  1919,  405,000  miles 
flown  with  the  loss  of  three  pilots. 
These  pilots,  of  course,  ran  many  risks, 
for  they  carried  the  mail  through  rain, 
snow,  and  fog  that  blinded  them. 

Even  in  training  pilots  the  figures 
are  exceedingly  low.  From  the  begin- 
ning of  the  war  until  the  end  of  1918, 
17,690  men  learned  to  fly  in  the  U.  S. 
Air  Service.  They  spent  705,243  hours 
in  the  air.  One  man  was  killed  in 
every  2,310  hours,  or  one  to  about 
every  160,000  miles.  With  these  posi- 
tive proofs  of  aviation's  safety  before 
us,  American  airplane  manufacturers 
are  going  ahead  building  planes,  con- 
fident that  the  realization  will  soon 
come  everywhere  that  man  can  take 
care  of  himself  as  surely  in  the  realm  of 
the  birds  as  in  the  realm  of  the  fishes. 
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NEW  SYSTEM  OF  PUSHING  BARGES 

AN  interesting  system  has  been  developed 
.  for  pushing  barges.  A  substitute  for 
the  tug  boat,  the  Constant  pusher,  is  illus- 
trated, as  regards  the  principle  of  its  opera- 
tion herewith.  The  general  principle  is  dear 
from  the  cut.  The  smaller  part  contains  the 
engine  and  propeller.  The  securing  of  the 
two  together  is  done  by  T-beaded  bolts  which 
are  indicated  projecting  from  the  head  of 
the  pusher.  Four  of  them  are  shown.  These 
bolts  enter  through  a  slot  into  a  vertical 
channel  at  the  apex  of  the  reetrant  angle 


The  Germans,  during  the  war-time 
scarcity  of  coal,  have  employed  unburn ed 
bricks  in  building.  It  is  claimed  that  five 
or  six  weeks  of  drying  of  bricks  made  with 
the  proper  color  of  day  will  give  material 
adapted  for  ordinary  bouse  construction. 
It  is  exciting  considerable  attention  in 
England.  Of  course,  such  bricks  are  very 
much  cheaper  than  the  burned  bricks. 
Plaster  adheres  to  them  perfectly  and  they 
are  not  found  to  be  objectionable  from 
dampness. 


in  the  stem  of  the  barge.  When  the  two 
parts  have  been  brought  as  dose  together  as 
possible  the  T-bolts,  whose  heads  hitherto 
haVe  lain  in  the  vertical  plane  and  which 
passed  through  the  slot  into  the  channel,  are 
turned  through  90°,  which  brings  theT-heads 
across  the  slot.  The  two  sections  of  the 
boat  are  then  drawn  together,  by  nuts  from 
the  interior  of  the  pusher,  connecting  the 
two  units  solidly  together.  The  idea  is  that 
the  pusher  can  be  shifted  around  from  one 
hull  to  another  so  as  to  keep  one  hull  in 
motion  and  doing  work  while  the  other  is 
being  loaded  or  unloaded  as  the  case  may 
be.  On  the  old  Morris  Canal  in  this  country 
the  canal  boats  used  to  be  made  in  two 
sections  bolted  together,  capable  of  rapid 
detachment  from  each  other.  They  were 
pulled  by  animal  power.  On  the  Mississippi 
River  in  this  country  the  pushing  of  cargo 
barges  has  been  very  extensively  applied. 


A  red  coloring  matter  used  by  the  Chi- 
nese in  coloring  food  products,  notably 
cheese,  has  long  been  kept  a  secret.  It  is 
now  found  that  it  is  produced  by  the  cul- 
tivation on  rice  of  microscopic  fungus. 
This  fungus  attacks  the  grains  of  rice,  and 
penetrates  them,  so  that  when  they  are 
ground  up  an  effectual  and  innocuous  red 
coloring  material  is  produced.  As  far  as  the 
investigation  has  gone  the  secret  of  the 
preparation  is  in  the  conditions  of  tem- 
perature and  humidity  required  for  the  suc- 
cessful cultivation  of  the  fungus. 

ADJUSTABLE  WRENCH 

THE  spanner  or  wrench  which  we  illus- 
trate has  its  jaw,  B,  pushed  up  against 
the  nut  or  bolt  which  may  be  between  it 
and  the  upper  jaw  by  the  movement  of  the 
handle,  which  has  a  cam-shaped  end.  The 


It  has  been  found  that  the  industrial  pro- 
duction of  helium  for  use  in  balloons  at 
Fort  Worth  and  Petrolia,  Texas,  is  so  ex- 
pensive as  to  be  impractical.  It  cost  more 
to  manufacture  the  gas  than  to  build  the 
airship.  Six  millions  of  dollars  have  al- 
ready been  spent  on  the  plants. 


Coke  ovens  are  subject  to  several  kinds 
of  corrosion  due  to  impurities  in  the  coke- 
Sodium  chloride  and  sodium  sulphate  have 
generally  to  be  looked  for  and  as  they 
volatilize  owing  to  the  heat  of  the  charge 
penetrate  and  this  integrates  the  brick  lin- 
ing. Iron  oxide  has  been  found  in  the 
bricks,  probably  due  to  the  volatilization  of 
the  iron  in  the  coal  as  iron  chloride  by  re- 
action with  the  sodium  chloride.  This  also 
is  a  source  of  injury.  Silica  bricks  have  been 
found  to  measurably  solve  the  problem. 


Considerable  attention  is  now  given  to 
the  shaking  or  beating  of  cement  bags  to 
recover  the  cement  ordinarily  adhering  to 
them  after  emptying.  By  a  recent  con- 
crete road  contractor  in  Wisconsin  one 
million  cement  sacks  were  deaned  and 
thereby  two  hundred  barrels  of  cement 
were  recovered.  The  sacks  were  reduced 
in  weght  to  one-half  or  one-third  their 
weight  before  deaning  so  that  the  freight 
on  the  return  bags  was  reduced. 


link,  C,  is  an  auxiliary  for  drawing  back  the 
jaw,  B,  when  the  handle  is  pulled  in  the 
other  direction.  There  are  several  holes  in 
the  shaft  of  the  wrench  so  that  the  handle, 
A,  can  be  shifted  up  and  down  to  accom- 
modate different  sized  objects. 

The  Minister  of  Public  Works  of  Buenos 
Ayres_  has  been  presented  with  a  report  of 
experience  with  a  gliding  boat  on  the  Lam- 
bert system.  It  is  understood  that  the  re- 
port is  very  favorable  and  that  the  adop- 
tion of  this  system  is  recommended  for 
river  use  on  many  rivers  of  the  Argentine. 
It  is  proposed  to  construct  the  boats  in 
government  shops,  importing  the  machinery 
only. 


Lignite  briquettes  are  to  be  placed  on 
the  Canadian  market,  it  is  hoped,  under  the 
auspices  of  the  Alberta  Government.  The 
Government  experts  are  working  on  a 
method  to  extract  tar  from  the  oil-bearing 
sands  of  Alberta  to  use  in  the  cementing 
of  the  briquettes. 


A  very  curious  coincidence,  and  it  may 
eventually  prove  to  be  more,  is  that  the 
magnetic  dements,  iron,  nickel,  and  cobalt 
have  nearly  the  same  atomic  weights,  name- 
ly: 55.8,  58.7,  and  59.  Manganese  is  also 
slightly  magnetic  and  its  atomic  weight  is 
54.9.  A  new  magnetic  copper-manganese- 
aluminum  alloy  has  an  average  atomic  weight 
of  56.3. 


Electrolytic  iron  has  been  investigated  by 
the  chief  research  chemist  of  the  British 
Ministry  of  Munitions.  It  is  farad  that 
this  iron  is  not  so  pure  as  it  is  generally 
supposed  to  be,  and  it  may  contain  pin 
holes,  lumps  of  induded  matter,  cracks,  de- 
veloped and  incipient.  He  thinks  that  these 
troubles  can  be  largely  eliminated,  by  con- 
trol of  the  deposition  process,  but  as  at 
present  produced  it  is  not  considered  a  safe 
iron  from  the  engineering  standpoint, 


A  question  of  pressure  per  unit  area  came 
up  at  a  recent  discussion  at  a  meeting  of  the 
British  Royal  Institute.  If  the  edges  of  two 
knife  blades  are  pressed  together  the  area 
in  contact  is  so  small  that  there  is  no  trouble 
in  producing  a  pressure  of  over  300  tons  to 
the  square  inch.  The  same  may  be  pro- 
duced in  a  Brinnell  hardness  tester.  The 
gas  pressure  in  large  calibre  guns  rarely  ex- 
ceeds 20  tons  to  the  square  inch,  which  is 
about  2,500  atmospheres.  It  is  calculated 
that  if  a  hole  56  miles  deep  were  made  in 
the  earth  the  pressure  at  its  lower  point 
would  be  about  24,000  atmospheres  and  the 
pressure  at  the  center  of  the  earth  is  put  at 
about  6,000  tons  to  the  square  inch.  Pres- 
sures comparable  to  these  and  temperatures 
in  the  neighborhood  of  17,000*  have  been 
momentarily  obtained  in  making  diamonds 
It  is  evident  that  the  sinking  of  the  pro- 
posed 12-mile  shaft  for  purposes  »f  investi- 
gation may  involve  very  serious  problems. 


From  all  parts  of  the  world  news  is  be- 
ing received  of  the  appraisal  of  available 
waterpower.  In  Brazil  148  waterpowers  are 
reported  which  could  supply  30  millions  of 
horsepower.  From  Canada  comes  a  report 
that  the  Government  of  Ontario  proposes  to 
spend  17  millions  of  dollars  in  waterpower 
devdopment.  In  the  State  of  Washington 
100  miles  from  the  dty  of  Seattle,  a  36,000- 
kilowatt  power  station  for  that  region  is 
being  installed  upon  the  Stagit  River.  The 
power  line  will  work  at  160,000,000  volts. 
From  Iceland  comes  the  estimate  of  1,000 
millions  available  horsepower  and  the  Ice- 
land Waterfall  Commission  may  grant  a 
concession  to  a  Dano-Norwegian  company 
for  the  utilization  of  waterpower  for  the 
production  of  nitrogen  and  for  an  electri- 
fication of  the  whole  island.  It  is  even  pro- 
posed to  construct  a  200-kilometer  electric 
railway  running  from  the  port  of  Reykjavik 
to  the  East  through  the  agricultural  district, 
which  will  be,  when  constructed,  the  first 
Icelandic  railroad. 
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It  is  interesting  to  note  that  American 
Sperry  gyroscopic  compasses  are  to  be  in- 
stalled in  two  steamships  being  built  in 
Great  Britain. 


ELECTRICAL  METER 

AN  apparatus  for  indicating  the  strength 
A  of  an  electric  current  whose  construc- 
tion is  such  that  the  indicating  hand  can 
rotate  practically  through  360°  is  illustrated 
in  the  cut.  A  disc  made  of  soft  iron  is 
shown  provided  with  an  index  hand.  The 
flange  B  follows  the  spiral  periphery  of  the 


disc.  The  controlling  magnet  has  a  pole  C 
whose  windings  are  indicated  by  D  and  op- 
posite there  is  a  double  pole  EE.  Between 
its  parts  the  periphery  of  the  disc  and  its 
flange  rotates.  A  spiral  spring  F  pulls  the 
disc  in  one  direction  so  as  to  make  the  index 
hand  indicate  0  when  no  current  is  passing, 
but  when  the  current  passes  the  magnet  pulb 
against  the  pull  of  the  spring  and  the  whole 
is  calibrated  so  that  the  movements  of  the 
index  hand  gives  the  amperage. 


The  Germans  have  developed  great  in- 
genuity in  the  production  of  substitutions 
("Ersatz"),  and  one  of  their  patents  pro- 
poses the  making  of  artificial  silk  from  mus- 
cular tissue  of  animals.  The  flesh  is  mace- 
rated in  a  particular  solution  which  separates 
the  muscular  fabrics  by  dissolving  the  ma- 
terial which  cements  them  together.  This 
gives  filaments,  short  and  flexible,  which  are 
transferred  to  a  liquid  which  straightens 
them  as  if  by  a  species  of  tanning.  The 
fibers  which  are  several  inches  long  have  been 
made  into  artificial  silk.  They  can  be  im- 
pregnated with  india  rubber  so  as  to  make 
a  fabric  impervious  to  water.  The  artificial 
silk  thus  prepared  can  be  used  for  the  manu- 
facture of  insulating  fibre,  balloon  cloth  and 
the  like.  It  is  said  that  it  can  be  made 
quite  cheaply. 


In  a  recent  lecture  before  the  London 
Chemical  Society  the  fact  was  noted  that  it 
would  be  possible  to  produce  10,500,000 
cubic  feet  of  helium  per  annum  at  Calgary, 
Can.  The  cost  of  the  plant  would  be  less 
than  five  million  dollars  and  the  gas  would 
be  produced  at  not  more  than  $0.04  a  cubic 
foot.  This,  of  course,  is  the  gas  which  will 
have  to  be  used  in  dirigibles,  sooner  or  later 
as  it  removes  the  risk  of  fire.  In  the  valley 
of  the  Fraser  River  in  Western  British 
America,  a  flow  of  natural  gas  has  been 
found  containing  99%  of  nitrogen.  This 
gives  a  raw  material  for  the  fixation  of 
nitrogen  which  may  eventually  prove  of 
great  importance. 


The  Railway  Committee  of  the  American 
Railway  Engineer  Association  in  examining 
the  tensile  strength  of  old  rails  got  as  high 
a  reading  as  57,000  lbs.  per  square  inch  in 
the  flange  of  an  85-lb.  rail  that  had  been 
in  service  some  nineteen  years.  This  indi- 
cates an  absence  of  any  flaws  and  shows 
that  if  the  right  material  is  put  into  rails 
and  if  rightly  handled  in  the  manufacturing 
process,  flaws  will  not  develop. 


It  has  been  found  in  San  Francisco  Har- 
bor that  while  a  creosoted  pile  would  not 
be  attacked  by  the  teredo,  yet  if  a  piece  of 
untreated  wood  is  nailed  to  it  the  teredo 
will  enter  the  untreated  wood  and  will  grow 
to  the  length  of  an  inch  or  more  and  will 
then  bore  into  the  creosoted  pile.  The  zone 
of  greatest  activity  was  where  the  pile 
emerges  from  the  bottom  and  it  rapidly  de- 
creases from  that  point  upward.  The  teredo 
never  enters  it  below  the  mud. 


Ninety-five  per  cent  of  the  total  known 
vanadium  in  the  world  is  in  a  mine  in  Peru, 
known  as  Minas  Raga  on  the  eastern  slope  of 
the  Andes  not  far  from  the  great  Cerro  de 
Pasco  mine.  There  is  supposed  to  be  in  sight 
in  this  mine  ore  enough  to  supply  eighteen 
thousand  tons  of  metal.  The  ore  averages 
about  19  per  cent  vanadium. 


It  is  stated  that  lightning  strikes  loamy 
soil  twenty-two  times  where  it  strikes  a 
chalk  soil,  such  as  exists  in  the  South  of 
England,  one  time.  A  sandy  sofl  has  an 
intermediate  liability  to  lightning  stroke. 


There  has  naturally  been  a  great  increase 
in  India  rubber  plantations,  so  much  so  that 
the  question  of  what  to  do  with  the  seeds 
of  the  tree  has  come  up.  It  is  found  that 
the  kernels  of  the  seeds  of  the  Para  rubber 
tree  are  rich  in  oil,  resembling  linseed  oil, 
and  the  oil  cake  left  after  the  extraction  of 
the  oil  is  a  good  food  for  cattle. 


In  Iceland  there  has  been  reported  a  very 
violent  earthquake  affecting  the  port  of 
Reykjabik.  Iceland  has  undoubtedly  suf- 
fered more  from  volcanic  and  seismic  dis- 
turbances than  any  other  equal  area  of  the 
earth's  surface.  The  volcanoes  have  had  a 
way  of  pouring  out  vast  quantities  of  gravel, 
ruining  the  arable  land  which  at  the  best  is 
limited  there.  Recently  Iceland  has  been  at- 
tracting considerable  attention  as  a  possible 
field  for  the  exploration  of  water  power,  the 
perpetual  ice  and  snow  deposits  on  its  moun- 
tains offering  great  possibilities  in  this  direc- 
tion. 


In  Canada  there  has  been  published  a  table 
of  the  durability  of  furs,  which  originated 
with  a  Cornell  University  professor.  Twenty- 
three  different  furs  are  cited,  the  sea  and 
land  otters  and  the  wolverine,  the  fierce 
rodent  called  the  glutton,  being  most  dur- 
able. These  three  are  taken  as  having  a 
durability  of  100%.  At  the  other  end  of 
the  line  is  the  rabbit  skin  with  only  one- 
half  of  1%  durability  attributed  to  it.  In 
other  words,  the  much  used  rabbit  skin  is 
200  times  inferior  in  resisting  wear  to  the 
three  furs  named  above.  Other  much  used 
skins  are  seal  skin  80%,  martin  and  skunk 
both  70%,  sable  65%,  muskrat  45%,  ermine 
25%. 


The  remains  of  a  fossil  elephant  have  been 
found  in  the  Chagny  sands  near  Lyons, 
France.  The  bones  are  almost  complete  and 
the  elephant  was  over  13  ft.  high,  with  tusks 
slightly  curved  only  and  nearly  8  ft.  long. 


In  France  it  has  been  found  that  the  laun- 
dresses are  very  subject  to  consumption  and 
that  tuberculosis  is  responsible  for  half  then- 
deaths.  This  is  attributed  to  infection  from 
clothes,  which  have  been  worn  by  consump- 
tives, bedclothes  from  their  beds  and  the 
like.  It  is  recommended  that  such  articles 
should  be  at  once  plunged  into  disinfecting 
solutions  before  going  to  the  laundress. 


A  curiosity  in  freezing  occurred  in  Phila- 
delphia. A  cast  iron  column  supporting  an 
elevated  sidewalk  gradually  filled  with  water 
from  rain.  In  the  cold  weather  it  started 
to  freeze  and  in  its  expansion  the  ice  was 
extruded  from  the  bottom  of  the  column 


which  was  lifted  up  together  with  the  side- 
walk, which  it  supported,  through  a  distance 
of  about  eight  inches.  No  harm  was  done. 
On  the  restoration  of  the  column  to  its 
proper  position  by  melting  out  the  ice,  the 
the  top  was  made  water-tight,  so  as  to  pre- 
vent the  recurrence  of  the  accident. 


IMPROVED  FILLET 

THE  very  simple  improvement  in  flexible 
or  wax  fillet  for  pattern  makers  has 
been  deemed  worth  a  patent.    It  will  be 


seen  that  by  having  a  cord  located  in  the 
heart  of  the  fillet,  O,  as  shown,  the  manipu- 
lation, the  fastening  and  the  strength  of 
the  fillet  will  be  materially  increased. 


The  American  Locomotive  Co.  has  been 
building  locomotive  engines  at  Schenectady 
for  the  Italian  State  Railways.  Each  is  fitted 
with  an  apparatus  for  burning  pulverized 
fuel,  similar  to  those  installed  on  the  Lehigh 
Valley  Railroad,  where  mixtures  of  anthra- 
cite and  soft  coal  are  in  use.  In  Italy  lignite 
is  to  be  used  and  its  analysis  in  round  num- 
bers is,  ash  10%,  volatile  matter  40%,  fixed 
carbon  30%,  and  water  20%.  This  analysis 
brings  out  the  poor  quality  of  lignite  as  a 
fuel,  but  Italy  has  little  or  no  coal  of  her. 
own. 


The  Rolls-Royce  Automobile  Works,  at 
Derby,  England,  have  recently  been  visited 
by  the  English  Institute  of  Automobile  En- 
gineers. The  works  cover  an  area  of  be- 
tween twenty  and  thirty  acres.  The  output 
is  about  thirty-five  cars  per  week.  Tins  is 
a  great  contrast  to  the  American  quantity 
production  of  cars,  which  runs  up  to  thou- 
sands in  a  week  in  a  single  factory.  This  is 
actually  a  hand-made  car  and  the  comment 
on  the  methods  by  an  English  authority  is 
to  the  effect  that  it  is  built  up  of  machine 
parts  finished  manually,  and  that  much  of 
the  labor  in  this  connection  seems  to  be 
superauous,  and  the  same  is  said  about  a 
number  of  refinements  which  the  car  em- 
bodies. 


The  erosion  of  guns  has  been  studied  dur- 
ing the  war  and  an  approach  has  been  made 
to  the  cause.  During  firing  a  hardening  of 
the  surface  of  the  bore  takes  place,  especially 
on  the  driving  surface  of  the  lands  but  which 
effects  lands  and  grooves  alike  and  spreads 
to  the  powder  chamber.  This  induces  the 
formation  of  small  cracks,  which  marks  the 
beginning  of  the  erosion.  Even  a  few  rounds 
bring  about  this  damaging  hardening  of  the 
metal  of  the  bore.  The  getting  rid  of  it 
can  be  done  only,  as  far  as  known,  by  the 
use  of  steel  which  will  not  be  so  effected. 


In  petroleum  wells  where  the  air  lift  is 
used,  it  is  said  that  the  inflow  of  water  is 
increased  and  that  an  emulsion  is  produced 
with  heavy  oils.  If  the  water  present  is 
between  5%  and  20%,  it  separates  with 
much  difficulty.  In  one  case,  however,  the 
separation  of  the  water  was  effected  by 
giving  an  additional  20%  of  water  which 
made  the  breaking  up  of  the  emulsion  easy. 
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A  Short  Wave  Regenerative  Receiver 

Easily  Made  Is  This  150-  to  600-Meter  Set,  Fitted  With  a 
Tickler  Coil  for  Amplification 

By  M.  B.  Sleeper 


NOW  that  the  experimenters  are 
getting  on  the  scratch  line  for 
the  long  distance,  short  wave 
work  for  which  everyone  is  preparing, 
every  man  wants  a  regenerative  set. 
There  is  a  certain  amount  of  choice  be- 
tween various  circuits  in  use  at  present, 
but  if  the  majority  favors  the  type  using 
no  condenser  in  the  secondary,  it  is 


Illustrations  by  the  Author 

filament  furnishes  the  capacity,  a  small 
amount,  about  0.00002  mfd.,  but 
enough  to  make  the  secondary  circuit 
oscillatory.  To  tune  to  300  meters  with 
such  a  capacity,  requires  only  1.3  mh. 
inductance. 

Because  the  tube  is  depended  upon 
to  furnish  the  capacity,  a  large  varia- 
tion in  inductance  is  required  to  cover 


General  Description 
Figs.  1  and  2  show  the  front  and  rear 
of  the  receiver,  mounted  on  a  panel  5 
by  10  by  3/16  ins.,  with  a  complete 
circuit  in  Fig.  3.  In  the  primary,  the 
thirteen  taps  give  a  wavelength  range, 
with  a  0.0003  mfd.  antenna,  up  to  600 
meters.  On  the  first  secondary  tap,  a 
0.0005  mfd.  condenser  will  give  a  range 


Fig  1.  A  regenerative  receiver  mounted  on  a  5-  by  10-in.  panel 


probably  because  the  manufacturers 
have  specialized  on  it. 

While  we  are  on  the  subject  of  the 
variometer-tuned  secondary  set,  it 
might  be  well  to  clear  up  a  question 
that  seems  to  lurk  unspoken  in  the 
minds  of  many  experimenters — a  sort 
of  skeleton  in  the  closet  question,  igno- 
rance of  which  no  one  wants  to  admit 
"What  does  the  secondary  variometer 
do?  How  can  it  tune  the  circuit  to  a 
given  wavelength,  when  there  is  no 
capacity  in  the  circuit?"  Yet  the  vari- 
ometer does  tune,  and  very  sharply. 

The  answer  is  simply  this:  The 
condenser  effect  between  the  grid  and 


any  considerable  wavelength  range. 
Since  only  a  part  of  the  inductance  is 
adjustable,  the  balance  acting  as  the 
coupling  coil,  the  variation  of  the  in- 
ductance and,  consequently,  the  wave- 
length range,  is  quite  limited. 

Therefore,  to  make  the  set  of  wider 
utility,  the  equipment  described  in  this 
article  is  designed  to  operate  with  a 
0.0005  mfd.  variable  condenser  in  the 
secondary  circuit. 

Again,  a  straight  tickler  coil  is  em- 
ployed instead  of  a  tuned  plate  circuit. 
The  reason  is  a  constructional  one.  A 
tickler  is  much  easier  to  make  than  a 
variometer. 


of  approximately  150  to  450  meters, 
and  on  the  second  tap,  250  to  700 
meters.  Thus  the  set  is  adapted  not 
only  to  200-meter  work,  but  to  the  re- 
ception of  600-meter  commercial  sta- 
tions as  well. 

In  the  plate  circuit  of  the  audion  the 
tickler  is  connected,  preferably  with  a 
0.001  mfd.  fixed  condenser  around  die 
telephones  and  B  battery,  although  this 
is  not  shown. 

The  Primary  Con. 


A  tube  3}4  ins.  in  diameter  and  2J4 
ins.  long  is  needed  for  the  primary  coil. 
This  is  wound  for  1.7  ins.  with  20  No. 
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38  high  frequency  cable,  giving  38 
turns  per  inch,  or  a  total  of  65  turns. 
These  are  tapped  as  follows: 

Tap  1 . .  15th  turn   Tap  8 . .  40th  turn 


Short,  threaded  brass  pillars  or 
angles  of  }&-  by  1/16-in.  brass  strip 
can  be  used  to  mount  the  primary  tube. 
This  must  be  accurately  and  securely 
fixed.   Otherwise,  because  of  the  small 


Fig.  3.  Connections  for  the  regenerative  receiver 


Tap  2.  .18th  turn 
Tap  3.  .21st  turn 
Tap  4.  .24th  turn 
Tap  5.  .27th  turn 
Tap  6.. 30th  turn 
Tap  7.  .35th  turn 


Tap  9. 
Tap  10. 
Tap  11. 
Tap  12. 
Tap  13. 


.45th  turn 
.50th  turn 
.55th  turn 
.60th  turn 
.65th  turn 


clearance,  the  secondary  coil  will  touch 
the  primary  tube. 

The  Secondary  Coupling  Con,  and 
Tickler  Coil 

The  construction  of  the  secondary 


take  one  washer,  the  adjusting  knob, 
and  a  nut  to  clamp  the  handle  against 
the  washer.  Then,  from  the  other  end, 
the  rod  is  threaded  to  within  the  thick- 
ness of  the  panel  from  the  other  threads. 
The  washer  under  the  handle  bears 
against  the  front  of  the  panel,  while  the 
other  washer  bears  against  the  rear, 
leaving  the  unthreaded  part  of  the  rod 
to  run  in  the  hole  in  the  panel.  A  lock 
nut  holds  the  rear  washer  in  place,  and 
maintans  a  small  amount  of  friction. 

Two  sets  of.  nuts  hold  the  coil  in 
position  on  the  shaft  Leads,  run  in. 
Empire  or  soft  rubber  tubing,  can  be 
wound  afound  the  shaft  and  brought 
off  to  the  terminals. 

Secondary  Loading  Coil 

The  secondary  loading  coil,  in  series 
with  the  coupling  coil,  provided  coup- 
ling to  the  tickler,  independent  of  the 
primary-secondary  coupling.  The  tube 
is  1*4  "is.  l°ng  by  3^  ins.  in  diameter, 
wound  for  1  in.  with  20  No.  38  cable. 
Starting  at  the  rear  end  near  the  tickler, 
a  tap  is  taken  off  at  the  tenth  turn,  and 
connected  to  the  first  point  of  the  sec- 


Fig.  2.  This  snows  the  mounted  coils  on  the  rear  of  the  panel 


Two  methods  of  tapping  can  be  em- 
ployed. One  is  to  wind  the  coils  with- 
out taps.  Then  mark  with  ink  where 
the  taps  should  be.  Unwind  the  wire, 
scrape  at  each  marked  point,  and  solder 
on  leads.  The  other  way  is  to  bring 
out  a  loop  for  each  tap,  and  tie  a  knot 
in  the  loop.  This  holds  the  wire  se- 
curely at  the  tapping  point  while  the 
coil  is  being  wound.  When  the  work 
is  completed,  the  loops  are  cut  to  the 
proper  length  and  soldered  to  the 
switch  points.  A  better  method  is  to 
make  short  loops,  and  use  No.  14  bare 
copper  wire  leads  to  the  points  and 
other  connections. 


coupling  coil  and  tickler  are  identical, 
both  as  to  the  method  of  mounting  and 
the  size  of  the  coils.  The  tubes  are 
3  ins.  in  diameter,  and  1J4  ms-  l°ng> 
wound  with  20  No.  38  high  frequency 
cable.  Each  section  is  in.  long,  with 
a  separation  of      in.  between  them. 

If  the  bearing  at  the  panel  is  care- 
fully made,  no  rear  support  will  be  re- 
quired for  the  shaft  of  either  the  coup- 
ling or  tickler  coil.  For  each  coil,  two 
brass  washers,  ^  m-  m  diameter  and 
3/16  in.  thick  are  cut  and  threaded  at 
the  center  with  an  8-32  tap.  The  brass 
shaft,  of  3/16  in.  rod,  is  threaded  at 
one  end  for  a  distance  great  enough  to 


ondary  switch,  as  can  be  seen  in  Fig.  3. 

This  coil  should  be  mounted  in  a 
manner  similar  to  that  used  for  the 
primary.  With  this  coil  completed  and 
in  place,  and  the  set  carefully  connected 
with  No.  14  bare  copper  wire,  all  joints 
soldered,  the  set  is  ready  for  use.  A 
condenser,  mounted  as  shown  in  some 
of  the  preceding  articles,  and  a  vacuum 
tube  mounting,  complete  the  set.  If 
5-  by  5-in.  panels  are  used  for  the 
audion  and  condenser,  the  set  can  be 
made  up  neatly  with  the  5-  by  10-in. 
panel  below,  and  the  two  smaller  ones 
above. 

(Continued  on  page  547) 
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English  Radio  Equipment 

Details  of  Radio  Apparatus  from  Marconi's  Wireless 
Telegraph  Company,  Ltd. 


AMERICAN  opinions  of  English 
l\  radio  equipment  vary  between 
XJL  the  conviction  that  they  are  far 
behind  the  times  to  beliefs  that  they 
are  considerably  in  the  lead.  Mr. 
Philip  R.  Coursey  of  London  has  been 
kind  enough  to  furnish  Everyday  En- 
gineering with  photographs,  circuits, 
and  data  on  some  of  the  apparatus 
built  by  Marconi's  Wireless  Telegraph 
Company,  Ltd.  This  article,  and  others 
to  follow,  will  show  the  American  ex- 


has  three  panels,  one  at  the  left  carry- 
ing the  transmitter  controls  and  an- 
tenna current  meter,  the  center  panel 
for  the  tubes,  and  the  right  hand  panel 
for  the  receiving  set  and  six-step  am- 
plifier. 

Upon  going  over  the  circuit  in  Fig.  3, 
it  will  be  found  that  there  are  points 
of  similarity  as  well  as  difference  be- 
tween this  set  and  the  conventional 
types  employed  by  American  manu- 
facturers.   Starting  at  the  input  side, 


modulation  choke  coil,  of  about  1.5 
henries,  also  smooths  out  the  intermit- 
tent rectified  current 

The  modulation  tube,  11,  connected 
in  the  usual  manner,  can  be  controlled 
by  a  telephone  transmitter,  16,  or,  for 
modulated  telegraph  sending,  a  buzzer. 

17,  according  to  the  position  of  switch, 

18.  A  key,  19,  is  used  with  the  buzzer. 
When,  however,  the  set  is  operating  on 
undamped  wave  telegraphy,  the  send- 
ing is  done  by  key  20,  which,  during 


The  y2  k.  w.  installation  looks  quite  different  jrom 
the  American  sets 


Fig.  2. 


V/i  k.  w.  set  which  can  be  depended  upon  to  cover 
500  nautical  miles 


perimenters  and  engineers  just  what  is 
going  on  across  the  ocean. 

The  ]/i  and  k.  w.  tube  trans- 
mitters have  been  selected  for  the  first 
article,  as  there  is  now  such  interest  in 
this  type  of  equipment.  These  sets  are 
shown  in  Figs.  1  and  2,  with  diagram 
of  connections  for  the  l/i  k.  w.  set  in 
Fig.  3. 

The  first  striking  feature  of  con- 
struction is  the  cabinet  style  of  mount- 
ing. When  the  set  is  not  in  use,  the 
operating  table  is  turned  up,  completely 
enclosing  the  apparatus.  A  door  is 
also  provided  to  cover  the  vacuum  tube 
section,  to  keep  the  brilliant  light  from 
the  eyes  of  the  operator. 

It  will  be  seen  that  the  y?  k.  w.  set 


the  potential  on  which  the  set  operates 
is  85  volts  at  150  cycles.  The  primaries 
and  secondaries  of  the  filament  light- 
ing transformers,  13  and  12,  and  26 
and  25  are  designed  to  step  down  the 
85  volts  to  10  volts.  The  practice  of 
operating  filaments  on  a.  c.  is  not  new, 
but  seldom  used  here. 

Through  transformer  28,  27,  500 
volts  are  applied  to  the  plates  of  the 
oscillating  tube,  8,  and  the  modulating 
tube,  11.  In  this  circuit  a  single  recti- 
fier, 24,  is  placed.  Because  of  the  high 
frequency,  150  cycles,  of  the  supply 
current,  it  is  only  necessary  to  use  one 
rectifier.  Condensers  21  and  23,  of 
0.25  to  0.5  mfd.,  shunt  out  any  alter- 
nating  current   component,    and  the 


telephone  or  buzzer  modulation,  is  kept 
closed. 

A  plate  current  ammeter,  indicating 
the  current  through  the  oscillator  tube, 
8,  is  connected  between  the  plates.  The 
air-core  high  frequency  choke  coil,  9. 
prevents  the  high  frequency  current  in 
the  oscillating  circuit  from  backing  up 
into  supply  circuit. 

Distinctly  different  from  American 
practice  are  the  antenna  and  oscillation 
circuits.  The  lack  of  variable  con 
densers  is  particularly  noticeable.  Di- 
rect coupling  to  the  antenna  is  obtained 
by  the  switch  from  the  plate  lead,  in 
which  condenser,  7,  of  about  0.01  mfd., 
is  connected.  This  prevents  the  short 
circuiting  of  the  direct  current  to  the 
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ground,  but  passes  the  high  frequency 
current  Coupling  to  the  grid  is  ob- 
tained by  coil  3  in  the  grid  circuit. 
The  condenser  6  and  the  resistance  5 
constitute  a  leak  circuit.  A  plug  switch 
gives  a  rough  adjustment  of  the  an- 
tenna wavelength,  and  a  variometer,  1, 
a  fine  control. 

In  the  ground  circuit,  a  few  turns  of 
wire,  4,  are  coupled  to  a  coil  which  is 
in  series  with  the  radiation  ammeter. 

The  tuning  adjustments  can  be  seen 


operates  the  modulation  buzzer.  When 
the  change-over  switch,  mounted  at  the 
left  of  the  center  panel,  is  put  on  re- 
ceive, the  transmitting  instruments  are 
disconnected  from  the  supply  line,  but 
a  considerable  charge  is  retained  in  the 
smoothing  out  condensers.  Therefore, 
an  insulated  discharge  button  is  pro- 
vided, between  the  center  and  right 
hand  panels,  to  short  circuit  the  con- 
densers. This  does  away  with  the  pos- 
sibility of  being  shocked  if  any  of  the 


ometer  is  used,  but  rough  and  fine  taps, 
one  at  the  end,  and  the  other  at  the 
front.  The  plate  coupling  plug  is  also 
inserted  at  these  taps.  The  grid  coup- 
ling coil  is  at  the  left  hand  end. 

An  interesting  refinement  is  the 
modulation  transformer.  The  primary 
coil  has  a  center  tap  which  acts  as  a 
common  return  for  the  transmitter,  con- 
nected at  one  end,  and  the  buzzer,  with 
the  key  in  series,  at  the  other  end  of 
the  primary  winding.    A  battery  is  in- 


65v 


Fig.  3.  Compute  diagram  of  the  Yt  k.  w.  tube  transmitter.   This  varies  from  the  circuit  of  the  V/t  k.  w.  set  only  m  smaU  details 


in  Fig.  1,  on  the  left  hand  panel.  At 
the  top  is  the  antenna  variometer,  with 
the  two  plugs,  for  the  antenna  and  plate 
connections,  and  9  jacks,  while  below 
are  the  grid  coil  and  radiation  meter. 
On  the  center  panel,  the  transmitting 
tubes  are  mounted  at  the  outside,  with 
the  rectifier  at  the  center,  and,  above, 
the  plate  current  meter.  Changes  from 
buzzer  to  telephone  modulation  are  ef- 
fected by  the  upper  two-pole  switch, 
just  at  the  right  of  the  tube  panel. 

Two  keys  are  furnished  for  the  tele- 
graph sending.  The  larger  is  for  un- 
damped wave  work,  while  the  smaller 


live  parts  are  touched  just  after  trans- 
mitting. 

The  transmitting  range,  on  1,000  to 
2,000  meters,  is  conservatively  esti- 
mated by  the  manufacturers  as  100, 
130,  and  300  nautical  miles  for  tele- 
phone, buzzer,  and  undamped  wave 
sending,  when  an  antenna  220  ft.  long 
by  100  ft.  high,  having  a  natural  period 
of  at  least  360  meters,  is  employed. 

Essentially,  the  1.5  k.  w.  set  is  simi- 
lar to  the  0.5  k.  w.  type  just  described. 
As  shown  in  Fig.  2,  the  inductance  is 
outside  the  cabinet.   No  antenna  vari- 


serted  in  the  common  return.  There- 
fore, no  switch  is  needed  to  change 
from  telephone  to  buzzer  modulation. 

This  set,  operating  at  1,200  to  3,000 
meters  on  an  antenna  having  a  nat- 
ural period  of  about  400  meters,  is 
rated  at  250,  350,  and  500  nautical 
miles  for  telephone,  buzzer  modulated, 
and  undamped  wave  transmitting  re- 
spectively. 

In  the  succeeding  articles,  British 
amplifiers,  receivers,  airplane  appa- 
ratus, and  other  transmitting  sets  will 
be  described  and  illustrated. 


RESISTANCE  BOXES 

THERE  are  many  uses  in  the  labora- 
tory for  small  resistance  boxes  such 
as  shown  in  the  accompanying  illustra- 
tion. While  this  one  is  of  a  manufac- 
tured type,  they  can  be  made  easily  and 
inexpensively. 

For  resistances  up  to  10  ohms,  if  only 
a  small  current-carrying  capacity  is  re- 
quired, No.  30  Advance  wire  can  be 
used-  It  is  only  necessary  to  make  a 
small  loop  for  each  1-ohm  step,  solder- 
ing the  ends  to  the  switch  points  under- 
neath the  panel.  Such  a  winding,  if  the 
sides  of  the  loops  are  close  together,  is 
practically  non-inductive. 


When  larger  wire  or  more  resistance 
per  step  is  needed,  the  wire  can  be 
wound  in  the  usual  non-inductive  man- 
ner on  a  small  thin  piece  of  bakelite. 
Fibre  should  not  be  used  as  it  absorbs 
moisture. 

These  little  boxes  are  adaptable  to 
antenna  resistance  measurements  if  a 
small  vacuum  tube  generator  is  used  to 
excite  the  antenna. 

It  is  not  necessary  to  make  them  non- 
inductive  if  only  direct-current  meas- 
urements are  to  be  made.  Then  the  wire 
may  be  wound  on  short  lengths  of  hard 
rubber  or  bakelite  rod. 
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Precision  Radio  Measuring  Instruments 

Instruments  from  the  General  Radio  Company  Which  Combine 
Utility  with  Great  Accuracy 


THE  General  Radio  Company, 
specializing  on  laboratory  equip- 
ment of  high  precision,  has  re- 
cently brought  out  three  instruments  of 
special  interest  to  experimenters.  From 
the  photographs  and  description  a 
number  of  excellent  ideas  can  be  ob- 
tained also  for  the  construction  in  the 
experimenter's  shop  of  equipment  for 
his  own  work. 

Standards  or  Inductance. 

In  Fig.  1  is  shown  the  standard  in- 
ductance made  with  values  of  0.05, 
0.20,  1.0,  and  5.0  mhs. 

The  design  of  this  standard  by  means 
of  which  extreme  accuracy  is  obtained 
is  quite  interesting.  Those  who  have 
attempted  to  build  cylindrical  coils 
of  exact  values  appreciate  the  difficul- 
ties attaining  to  construction  of  stand- 
ards of  that  type.  Moreover  such  coils 
have  large  outside  magnetic  fields,  a 
factor  which  introduces  considerable 
errors  into  measurements. 

Both  of  these  difficulties  have  been 
overcome  in  the  General  Radio  induct- 
ance standards.  As  can  be  seen  from 
Fig.  1,  two  D-shaped  coils  are  used 
one  of  which  is  mounted  below  the 
main  supporting  plate  and  the  other 
on  a  circular  bakelite  plate.  High 


of  winding  is  referred  to  as  astatic. 

Practically  no  metal  is  in  the  field 
of  the  coils  with  the  exception  of  the 


necessary  to  give  the  accuracy  which  is 
not  obtainable  by  ordinary  manufactur- 
ing methods.  This  is  obtained  by  vary- 


Fig.  3. 


The  simplest  circuit,  with  the  fewest  instruments,  is  employed  for  this 
wavemeter 


necessary  non-magnetic  screws  and 
nuts.  The  formwound  coils  are  bound 
with  tape  to  prevent  any  change  in  their 


Fig.  2.    The  design  of  this  condenser,  giving  great  strength  and  low  losses,  is 

quite  unusual 


frequency  cable  is  of  course  employed 
to  give  a  low  high  frequency  resistance. 
The  shape  of  these  coils  produces  a 
very  small  external  field.    The  form 


shape  and  are  firmly  secured  to  the 
bakelite  plates. 

When  the  instrument  is  assembled  a 
final  adjustment  of  the  inductance  is 


ing  the  mutual  inductance  between  the 
coils.  For  this  purpose  the  four  screws 
which  hold  the  upper-round  bakelite 
plate  are  loosened  and  the  plate  rotated 
until  an  exact  value  is  obtained.  The 
accuracy  of  this  adjustment  gives  a 
value  of  inductance  having  less  than 
one  tenth  of  1%  error. 

The  continuous  capacity  of  the  two 
small  sizes  is  2.5  amps.,  the  1.0  mh. 
coil,  2  amps.,  and  5.0  mhs.  coils,  1  amp. 

A  Precision  Condenser. 

For  laboratory  measurements  the 
ordinary  condensers  show  losses  and 
variations  in  adjustment  which  are  not 
in  evidence  when  the  condenser  is  used 
for  ordinary  receiving  work.  Not  only 
must  the  bearings  be  absolutely  accurate 
to  insure  an  unchangeable  calibration 
but  a  vernier  adjustment  is  necessary, 
and  losses  through  insulation  between 
the  fixed  and  movable  plates  must  be 
negligible  to  give  the  lowest  possible 
phase  difference. 

The  General  Radio  condenser  is  con- 
structed to  attain  the  ultimate  in  these 
respects.  Heavy  aluminum  plates  wide- 
ly spaced  are  the  first  steps  toward  per- 
manence of  adjustment.  The  support- 
ing pillars  as  shown  in  Fig.  2  gives 
a  strength  to  assure  the  calibration 
against  variation  from  jars  and  hard 
use.  Aluminum  end  plates  are  provided 
but  the  insulation  between  them  and  the 
rotating  plates  is  not  located  at  the  bear- 
ings according  to  usual  practice,  but  at 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  September 


543 


points  in  a  weak  dielectric  field.  As 
little  insulating  .material  as  possible  is 
used  to  keep  down  losses  from  this 
source.  Conical  brass  bearings  with  a 
steel  shaft  tend  to  reduce  wearing. 

An  interesting  feature  is  the  worm 
adjustment  of  the  rotating  plates.  At 
first  thought  it  might  appear  that  con- 
siderable play  would  be  present  between 
the  worm  and  gear,  either  from  inaccur- 
acies of  manufacture  or  wear  under  use. 
Such  an  occurrence  is  guarded  against 


moves  the  variable  plates  one  division 
on  the  large  scale,  the  setting  of  the 
condenser  can  be  read  to  one  part  in 
twenty-five  hundred  of  a  semicircle. 

The  copper  lined  mahogany  case  in 
which  the  condenser  is  mounted  pro- 
vides perfect  shielding.  This  case  fits 
into  a  strong  carrying  box  furnished 
with  a  handle  and  lock. 

As  a  result  of  the  care  employed  in 
the  design  and  construction  of  the  pre- 
cision condenser  it  can  be  seen  for  pur- 


Fig.  1.    An  exact  value  oj  inductance  is  obtained  by  adjusting  the  mutual  in- 
ductance between  the  upper  and  lower  coUs 


by  using  a  spring  tension  to  hold  the 
worm  against  the  gear.  This  method 
is  similar  to  that  employed  in  the  pre- 
cision dividing  engines. 

The  scale  on  the  main  shaft  covers 
180%  but  it  is  divided  into  twenty-five 
equal  parts.  On  the  worm  shaft  is  a 
second  scale  of  one  hundred  equal  di- 
visions.   Since  a  rotation  of  the  worm 


poses  of  measurement  that  the  con- 
denser is  equivalent  to  two  parallel 
condensers,  one  fixed,  containing  all  the 
losses  and  the  other  a  perfect  variable 
condenser.  Potentials  of  one  thousand 
volts  can  be  employed  without  danger 
of  a  breakdown.  A  calibration  curve 
made  from  twenty-six  points  readable 
with  an  accuracy  of  one  tenth  of  1%  is 


supplied  with  the  variable  condenser. 
The  Precision  Wave  meter. 

This  wavemeter,  to  eliminate  errors 
and  variations  due  to  elaborate  circuits, 
contains  only  a  condenser,  of  the  type 
just  described,  a  type  425  Weston  ther- 
mogalvanometer,  and  the  inductance 
coil.  With  five  coils  a  range  of  75  to  24,- 
000  meters  can  be  obtained.  No  exciting 
means  is  furnished,  for,  in  accurate 
work,  such  excitation  is  not  required. 
The  use  of  a  buzzer  calls  for  a  special 
calibration,  when  it  is  in  use,  and  at 
best  causes  errors  of  too  great  a*  magni- 
tude for  such  a  precision  instrument 

By  the  elimination  of  losses  in  the 
condenser  and  wiring,  and  by  winding 
the  inductance  coils  with  high  fre- 
quency cable  in  a  manner  to  make  the 
distributed  capacity  minimum,  an  ac- 
curacy is  obtained  which  permits  the 
determination  of  the  resonance  point  for 
undamped  waves  to  less  than  one-half 
a  division  on  the  vernier  scale,  which  is 
equivalent  in  wavelength  to  1  part  in 
10,000. 

The  wavemeter  is  carried  in  a  ma- 
hogany case,  fitting  in  a  strong  white- 
wood  carrying  box  which  also  holds  the 
coils  and  calibration  data.  Mahogany 
boxes,  with  bakelite  ends,  are  used  to 
mount  the  inductances.  The  general  de- 
sign of  the  instrument  is  intended  to  com- 
bine strength  with  accuracy  of  reading. 

The  wavelength  calibration  is  made 
at  24  points  for  each  coil,  and  a  ca- 
pacity calibration  at  26  points  on  the 
condenser  is  also  furnished. 


BOOK  REVIEWS 


Wireless  Telegraphy  and  Telephony.  By 
H.  M.  Dowsett,  MJ.E.E.   331  pages,  305 
illustrations,  doth  bound,  V/t  by  Syi  ins. 
Published  by  The  Wireless  Press,  Ltd., 
American   representatives,  The  Wireless 
Press,  Inc.,  New  York  City. 
The  sub-title  of  this  book,  "first 
principles,  present  practice,  and  test- 
ing", summarizes  the  contents,  for,  in 
a   practical   and   useful  way,  these 
phases  of  radio  are  treated,  making  it 
a  valuable  book  for  experimenters  in 
general  and  operators  in  particular. 

In  the  first  two  chapters,  electrical 
phenomena  are  discussed,  serving  as  an 
introduction  to  the  three  following 
chapters  which  take  up  spark  discharge 
apparatus,  continuous  wave  generators, 
and  the  vacuum  tube.  The  sixth  chap- 
ter is  devoted  to  high  speed  communica- 
tion methods. 

Ten  chapters,  constituting  the  bal- 
ance of  the  valume,  describe  the  prin- 
ciples involved,  and  various  methods 
employed  to  measure  current  and  elec- 
tromotive force,  resistance,  capacity,  in- 
ductance, frequency,  dielectric  strength, 
decrement,  and  the  direction,  distance, 
and  strength  of  received  signals. 

The  value  of  this  book  lies  not  in 
new  material  presented,  but  in  the  prac- 
tical nature  of  the  treatment. 


An  Electron  Tube  Transmitter  of  Com- 
pletely  Modulated  Waves.  Scientific 
Papers  of  the  Bureau  of  Standards  No. 
381.   By  Lewis  M.  Hull,  Associate  Physi- 
cist.  13  pages,  9  illustrations,  paper  cover, 
10  by  7  ins.   Sold  by  the  Superintendent 
of  Documents,  Government  Printing  Office, 
Washington,  D.  C.   Price  Sc. 
Of  interest  to  experimenters,  as  well 
as  engineers,  is  this  new  paper  from 
the  Bureau,  for  it  describes  a  vacuum 
tube  set  which  uses  500-cycle  alternat- 
ing current  for  the  plate  voltage  supply. 
In  this  way,  complete  modulation  is 
obtained,  and  no  control  tube  is  re- 
quired.   Although  capacity,  direct,  or 
inductive  coupling  can  be  used  from 
the  generating  circuit,  inductive  coup- 
ling was  used  for  this  set.    An  effi- 
ciency from  the  plate  voltage  step-up 
transformer  to  the  antenna  of  35%  was 
obtained.    Constants  and  dimensions 
for  the  instruments  are  given. 

It  is  interesting  to  note  that  hetero- 
dyne reception  is  required  in  connec- 
tion with  this  transmitter. 

Wireless  Transmission  op  Photographs, 
second  edition.  By  Marcus  S.  Martin. 
143  pages,  77  illustrations,  cloth  bound, 
S'A  by  $y2  ins.  Published  by  The  Wire- 
less Press,  Ltd.,  American  representatives, 
The  Wireless  Press,  Inc.,  New  York  City. 
To  Mr.  Martin's  unique  book  on  the 


transmission  of  photographs  by  radio 
has  been  added,  in  the  second  edition, 
a  discussion  of  the  Nernst  lamp,  data 
on  films,  and  enlarging,  and  notes  on 
optical  lenses  which  enhance  consider- 
ably the  value  of  the  original  manu- 
script. 

While  no  practical  use  has  been 
made  of  photograph  transmission,  Mr. 
Martin  sets  forth  the  details  of  what 
he  and  others  have  accomplished,  and 
opens  to  experimenters  and  inventors  a 
most  fascinating  field  of  work  More- 
over, a  solution  of  the  problem,  capable 
of  commercial  application,  would  be  of 
great  value  to  newspapers,  as  it  would 
enable  them  to  reproduce  photographs 
and  news,  from  distant  sources,  simul- 
taneously. 


NOTICE 


Do  not  fail  to  read  the  announce- 
ment of  the  Transatlantic  Sending 
Tests  on  page  544.  If  you  are  not  in 
a  position  to  participate  in  these  tests 
yourself,  you  can  at  least  assist  another 
man  who  wants  to  try.  The  accom- 
plishment of  this  feat  will  be  the  great- 
est achievement  of  experimental  radio 
communication. 

If  you  can't  assist  in  one  way,  you 
can  in  another.   Get  in  on  it  somehow. 


Digitized  by 


Google 


544 


Everyday  Engineering  Magazine  for  September 


Experimental  Transatlantic  Sending  Tests 

The  Next  Long  Distance  Record  for  a  200- Meter  Set -Will  be  Trans- 
mitting Across  the  Atlantic.    "Everyday  Engineering" 
is  Making  Arrangements  for  the  Tests 


TO  cross  the  Atlantic  ocean,  by 
one  means  or  another,  has  called 
forth  the  greatest  skill  and  dar- 
ing in  several  lines  of  engineering  work. 
Columbus  in  his  sailing  ship,  Fickett 
in  his  steam  propeller  vessel,  Marconi 
with  his  radio  signals,  Read  piloting  a 
flying  boat,  Alcock  and  Brown  in  a 
land  machine,  and,  last  of  all,  the  crew 
of  the  British  dirigible,  have  made  their 
marks  in  the  history  of  the  pioneers,  as 
well  as  in  engineering  accomplishments. 

It  is  hoped  that,  during  the  coming 
winter,  the  next  transatlantic  conquest 
will  be  recorded,  that  is,  the  transmis- 
sion, from  a  200-meter,  1  k.  w.  experi- 
mental station,  of  radio  messages  to 
England. 

At  first  thought,  there  might  seem  to 
be  no  real  purpose  for  this  work,  and 
no  useful  result  attained  by  it.  The 
same  judgment  might  be  rendered  of 
the  Olympic  contests.  There  is  always 
the  desire  in  the  heart  of  every  man  to 
do  something  first.  But  of  more  im- 
portance than  that  is  the  fact  of  being 
first  to  attain  the  degree  of  efficiency 
or  proficiency  required  for  the  task. 

The  first  experimenter,  to  transmit 
across  the  Atlantic  will  set  a  new  stand- 
ard for  200-meter  sets.  His  name  will 
never  be  forgotten  as  long  as  there  are 
radio  experimenters. 

Of  real  benefit  to  everyone  engaged 
in  the  work,  however,  will  be  the  pub- 
licity thus  obtained  through  the  news- 
papers all  over  the  country.  The  in- 
creased interest  in  the  work  of  the 
experimenters,  and  the  respect  which 
they  will  command  will  greatly 
strengthen  their  position. 

This  is  the  reason  that  Everyday 
Engineering  is  making  the  first  pro- 
posal for  the  attempt,  and  is  working 
out  plans  which  will  insure  the  co-op- 
eration of  English  receiving  stations. 

Announcement  is  made  now  to  give 
everyone  sufficient  time  to  prepare  for 
the  tests,  which  will  start  on  February 
1,  1921.  The  elements  of  the  contest 
are  as  follows: 

1.  Any  man,  or  group  of  men,  can 
enter.  In  the  latter  case,  credit  will  be 
given  to  the  man  who  engineers  the 
work.  Those  connected  with  radio  com- 
panies may  enter  if  they  carry  on  as 
individuals  apart  from  the  organiza- 
tions in  which  they  are  employed. 

2.  The  only  limits  on  the  transmit- 
ter are  that  the  input,  measured  at  the 
source  of  power  supply,  shall  not  ex- 
ceed 1  k.  w.,  and  the  wavelength  shall 
not  exceed  200  meters. 

.1.  Those  wishing  to  enter  the  contest 


must  communicate  with  the  Radio  Edi- 
tor, Everyday,  Engineering  Maga- 
zine, in  order  to  be  allotted  places  in 
the  schedule,  the  details  of  which  will 
be  announced  later. 

4.  Names  for  entry  in  the  schedule 
will  be  accepted  up  to  November  15, 
1920.  Suggestions  for  the  method  of 
conducting  the  tests  will  be  entertained 
until  October  IS,  1920.  Complete  de- 
tails of  the  schedule  will  appear  in  the 
January,  1921,  issue  of  Everyday,  in 
circulation  on  the  first  of  December. 
This  allows  two  months  before  the  tests 
are  made.  News  of  the  preparations 
will  be  published  as  fast  as  they  are 
completed. 

5.  Prizes  to  be  awarded  by  indi- 
viduals and  manufacturers,  and  the 
conditions  under  which  they  are  to  be 
given,  will  also  be  published. 

Can  You  Enter  the  Competition? 

Special  efforts  of  this  sort  are  neces- 
sarily expensive.  -There  are  experi- 
menters who  will  not  be  dismayed  by 
the  cost  of  fitting  up  and  carrying  out 
tests  to  obtain  the  high  degree  of  effi- 
ciency required.  Others  may  feel  that 
their  present  equipment  is  sufficient. 

So  many  times,  however,  contests  are 
won  by  those  who  work  with  limited 
facilities,  who  do  their  utmost  with 
what  they  have.  There  will  be  some 
contestants  who  will  apply  to  friends  to 
help  them.  In  some  towns,  civic  pride 
will  prompt  contributions  in  an  effort 
to  bring  the  honor  of  achievement  to 
that  locality. 

As  is  true  in  all  engineering  efforts, 
the  man  with  the  greatest  energy  and 
resourcefulness  will  win. 

Registry  for  the  Contests 
Individuals,  groups  of  workers,  and 
clubs  should  send  in  their  names  as 
soon  as  possible  so  that  there  will  not 
be  any  confusion  near  the  closing  date. 
The  following  information  must  be 
given: 

1.  Name  of  contestant,  individuals 
comprising  group  and  man  supervising 
the  work. 

2.  Address  and  call  of  station,  if 
already  in  operation. 

3.  Longest  transmission  ever  accom- 
plished on  200  meters  with  1  k.  w.  by 
operator. 

4.  .Type  of  transmitter  to  be  used. 
(An  answer  to  this  question  is  requested 
but  not  required.) 

As  fast  as  they  are  received,  names 
of  entrants  will  be  published  in  Every- 
day.   The  January,  1921,  issue  will 


contain  a  complete  list  of  the  contest 
ants. 

Prizes 

To  promote  the  interest  in  this  cob 
test,  individuals,  clubs  and  manufac 
turers  are  urged  to  offer  prizes  to  the 
winner,  either  unconditionally  or  under 
such  circumstances  as  may  be  set  forth 
by  the  donor.  Many  manufacturers 
will  undoubtedly  wish  to  create  interest 
in  their  products  by  offering  prizes  if 
some  of  their  products  are  used  by  the 
successful  contestant 

Possibilities  of  Accomplishment 

When  it  is  considered  that  commer- 
cial transatlantic  stations  use  several 
hundred  kilowatts  to  transmit  across 
the  ocean,  it  may  seem  that  the  pro- 
posal to  use  only  1  k.  w.  is  rather  far 
fetched. 

In  1901,  Marconi  did  it  with  25  k.  w. 
To  be  sure,  it  was  on  a  long  wavelength, 
and  at  the  shortest  separation  between 
this  continent  and  England.  Never- 
theless, the  English  experimenters  who 
will  co-operate  with  us  have  wonder 
fully  sensitive  receiving  apparatus. 

Mr.  Philip  R.  Coursey,  of  the  Radio 
Review  and  Wireless  World,  whose  aid 
has  been  requested  in  handling  the  re- 
ceiving arrangements,  will  have  no 
difficulty  in  enlisting  the  most  able 
English  operators  and  the  best  equipped 
stations. 

BOOK  REVIEW 

Practical  Amateur  Wireless  Stations 
Compiled  by  the  Editor  of  The  Wireless 
Age.     136  pages,  profusely  illustrated, 
paper  cover,  9  by  6  ins.    Published  by 
The  Wireless  Press,  Inc.,  New  York  City- 
Mr.  J.  Andrew  White,  who  selected 
the  material  for  this  volume,  calls  it  an 
"experience  book",  containing  the  best 
ideas   of   thirty-three  experimenters. 
Each  of  the  forty-seven  chapters  takes 
up  a  separate  problem,  giving  instruc- 
tions and  illustrations  of  the  method;- 
required.    No  special  sequence  is  fol- 
lowed, as  in  a  text  book,  for  this  is 
simply  a  collection  of  helpful  and  in- 
teresting ideas,  most  of  which  concern 
the  actual  construction  of  radio  ap- 
paratus. 

There  are  chapters  on  regenerative 
receivers,  long  wave  sets,  different  types 
of  panel  receivers,  amplifiers,  detector 
construction,  instrument  details,  and 
installation  notes  in  the  first  half  of  the 
book.  The  second  half  deals  with  send- 
ing equipment  such  as  panel  transmit 
ters,  transformer  design,  vacuum  tube 
transmitters,  spark  gaps,  keys,  and 
other  instruments. 


Digitized  by 


Google 


Everyday  Engineering  Magazine  for  September 


545 


SMALL  DUBILIER  MICA 
CONDENSERS 

TWO  types  of  small  mica  condensers, 
distributed  by  the  Pacent  Electric 
Company,  are  shown  in  the  accompany- 
ing illustration.  The  open  type,  at  the 
left,  is  made  in  various  sizes  for  use  in 
receiving  circuits  and  vacuum  tube 
transmitters.  In  transmitting  sets,  they 
are  useful  to  shunt  around  the  grid  leak, 
to  keep  the  high-voltage  plate  potential 
out  of  the  antenna  tuning  inductance, 
and  for  similar  purposes. 

The  larger  condenser,  enclosed  in  an 


Instruments  for  Undamped  Wave 
Transmitting  Sets 


FOR  some  time  articles  have  been 
published,  papers  written,  and  ar- 
guments put  forth  concerning  inter- 
ference on  short  waves.  The  conclu- 
sion is  invariably  that  interference  will 
be  remedied  through  the  general  adop- 
tion of  undamped  waves  transmitting 
sets.  But,  with  the  articles,  papers, 
and  arguments,  the  reduction  of  Q  R  M 
stops,  because  of  the  difficulty  in  buy- 


cost  of  device  is  even  within  the  reach 
of  those  who  haven't  a  wage  earner  in 
the  family.  The  new  instrument,  a 
transformer,  is  shown  in  the  accom- 
panying illustration.  The  primary  is 
wound  for  110  volts,  and  the  secondary 
to  give  two  voltages  each  of  550  for 
the  200-watt  tubes  and  325  volts  for 
the  50- watt  tubes.  The  secondary 
winding  is  connected  to  two  rectifying 
tubes  utilizing  both  sides  of  the  cycle. 


aluminum  case,  is  for  smoothing  out  di- 
rect current  or  rectified  alternating  cur- 
rent The  capacity  is  0.25  mfd.  One 
terminal  of  the  condenser  is  grounded  to 
the  case,  while  the  other  is  connected  to 
the  protruding  screw  in  the  bakelite  top. 
Lugs  on  the  base  are  drilled  so  that  it 
can  be  fastened  down  readily  on  the 
table  or  inside  a  cabinet. 


BOOK  REVIEW 


Emergency  War  Training  for  Radio  Me- 
chanics and  Radio  Operators.  Issued  by 
the  Federal  Board  for  Vocational  Training, 
C.  A.  Prosser,  Director.  75  pages,  8  illus- 
trations, paper  cover,  9  by  6  ins.  Pub- 
lished at  the  Government  Printing  Office, 
Washington,  D.  C. 

Written  in  1918  for  the  purpose  of 
training  men  who  were  waiting  to  be 
called  into  the  army,  to  prepare  them 
for  radio  work,  this  book  has  com- 
pleted the  work  for  which  it  was  in- 
tended. However,  it  is  still  valuable 
to  those,  particularly,  who  are  learning 
the  code,  or  teaching  others. 

It  contains  twenty-four  pages  of  op- 
erating exercises,  carrying  the  lessons 
from  simple  words  to  complete  mes- 
sages in  the  form  of  army  communica- 
tions, in  a  quantity  which  precludes  the 
possibility  of  memorization  from  con- 
tinued use. 

The  questions  on  theory  and  operat- 
ing will  be  found  helpful  to  those  pre- 
paring for  examinations. 


ing  equipment  at  reasonable  prices 
which  cannot  be  made  in  the  ordinary 
experimenter's  shop.  This  same  diffi- 
culty is  responsible  for  the  limited  use 
of  the  radio  telephone. 

The  number  of  possible  circuits  for 
tube  transmitters  is  running  a  close 
race  with  the  methods  of  copying  P  O  Z 
with  one  bulb. 

Experimenters  who  have  listened  on 
a  particularly  good  night  and  have  ex- 
perienced the  painful  process  of  copy- 
ing long  distance  through  the  beehive 
of  broadly  tuned  200-meter  stations  are 
looking  forward  for  the  ray  of  hope 
which  will  light  the  way  to  the  grave 
of  Q  R  M. 

More  than  that,  we  all  want  to  speak 
as  well  as  buzz,  but  there  is  the  stone 
wall  of  high  voltage  plate  potential. 

Tubes  can  be  purchased  at  reason- 
able prices  as  well  as  the  other  parts 
of  the  set,  but  a  motor  generator,  if  it 
can  be  obtained  at  all,  represents  a 
small  fortune.  To  surmount  this  dif- 
ficulty is  like  making  a  boy  with  a 
spark  understand  that,  when  he  is  go- 
ing, the  other  stations  must  call  it  a 
day. 

Now,  however,  a  new  instrument, 
from  the  Acme  Apparatus  Company,  is 
on  the  market  which  makes  it  possible, 
to  use  the  words  of  the  manufacturer, 
to  change  the  common  ordinary  garden 
variety  of  110- volt,  60  cycle  current, 
to  high  voltage  direct  current  of  the  cor- 
rect value  to  supply  the  plate  potential 
for  vacuum  tubes.    Furthermore,  the 


The  pulsating  direct  current  is  then 
smoothed  out  by  means  of  a  condenser 
and  series  choke  coils  of  one  and  one- 
half  henries. 

This  transformer  has  in  addition  two 
other  -  windings  which  give  12  volts 
each,  one  for  lighting  the  filaments  of 
the  rectifying  tubes  and  the  other  for 
lighting  the  filaments  of  the  power 
tubes.  Both  of  these  windings  are  pro- 
vided with  center  taps.  The  rectifying 
tube  filament  winding  is  tapped  so  that 
the  plate  current  is  distributed  to  both 
halves  of  the  filament,  thereby  prevent- 
ing one-half  of  the  filament  there  being 
overheated  by  this  additional  current. 
The  power  winding  is  tapped  in  the 
center  so  that  the  grid  circuit  will  not 
become  alternately  positive  and  nega- 
tive. Thus  the  oscillations  in  the  trans- 
mitter are  not  modulated  at  any  low 
multiple  of  the  alternating  current  sup- 
ply frequency.  The  manufacturers  of 
this  transformer  also  build  supplemen- 
tary equipment,  including  large  choke 
coils,  telephone  modulation  transform- 
ers, and  separate  filament  heating 
transformers,  the  last  being  used  where 
it  is  desirable  t<J  heat  the  filaments  from 
110  volts  a.  c.  instead  of  a  low  voltage 
direct  current  supply. 


A  system  of  wireless  telegraphy  for 
press  messages  is  shortly  to  be  estab- 
lished between  Helsingfor  and  Copen- 
hagen. Though  the  Danish  arrange- 
ments are  now  complete,  the  Finnish 
military  authorities  have  not  yet  given 
their  consent  to  the  use  of  the  Finnish 
wireless  stations. 
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Variometer  or  Coupling  Coils 

Small,  Pancake  Coils  Are  Used  on  this  Variometer  to  Replace  the 

Usual  Ball  Types 


THE  design  of  the  coils  for  the 
variometer  described  in  this  ar- 
ticle is  not  greatly  superior  to 
the  ball  and  hollow  winding  types  but 
it  offers  some  new  thoughts  for  the  ex- 
perimenters and  a  different  method  of 
making  a  simple  variometer  where 
winding  forms  for  the  usual  sort  are 
not  available.  Actually  this  vari- 
ometer is  a  modification  of  the  figure  8 
windings,  in  that  the  two  halves  of  the 
figure  8  coils  are  replaced  by  two  cir- 
cular coils  wound  in  opposite  directions. 


sembling  the  parts,  and,  second,  how 
small  wire  could  be  without  rendering 
the  coil  too  secure.  The  latter  factor 
is  important  for  the  size  of  the  coils  is 
limited  and  it  is  necessary  to  use  small 
wire  in  order  to  obtain  a  fair  amount 
of  inductance.  Otherwise,  with  too 
small  an  inductance,  this  type  of  wind- 
ing would  not  be  practical.  As  a  matter 
of  fact  it  was  found  that  No.  26  S.S.C. 
wire  could  be  used  without  involving 
any  great  difficulties. 

The  winding  form,  Fig.  1,  is  made 


in  easily  when  the  parts  were  assembled 
To  wind  the  coil,  the  main  section 
was  fitted  in  the  chuck.  The  end  plate, 
with  its  pin  in  place,  set  against  the 
face,  and  the  tail  stock  moved  up  so 
that  the  end  plate  was  held  firmly 
against  the  main  section.  Then  a  fine 
wire  was  held  in  the  saw  cut  and  the 
winding  started  by  putting  the  end  of 
the  wire  through  the  slot  in  the  end 
plate.  As  the  winding  progressed,  the 
fine  wire  was  pushed  into  the  cut. 
When  the  groove  was  full,  the  fine  wire 


Fig.  1,  left.  The  front  of  the  panel  of  the  completed  variometer.  Right.   Cross  sectional  views  of  the  form  used  for  winding  the  coils 


Fig.  1  shows  the  front  of  the  com- 
pleted instrument  and,  at  the  right, 
sectional  views  of  the  device  employed 
in  winding  the  pancake  coils.  Fig.  2 
illustrates  the  appearance  of  the  rear 
and  side  of  the  instrument,  while  in 
Fig.  3  there  is  a  wiring  diagram. 

Essentially,  the  variometer  is  made 
up  of  a  set  of  stationary  coils  in  front 
of  which  another  set  is  rotated.  For 
experimental  purposes,  a  360-degree 
scale  was  used,  divided  into  200  parts. 
However,  only  one-half  a  revolution  is 
needed  to  pass  from  minimum  to  max- 
imum, so  that  a  scale  of  100  divisions, 
180  degrees,  is  sufficient. 

The  coils  are  the  most  interesting 
and  the  only  difficult  part  of  the  instru- 
ment. A  number  of  experiments  were 
made  at  the  Everyday  Engineering 
Laboratory  on  windings  of  this  sort  to 
determine  first,  if  it  was  possible  to 
make  up  a  small  pancake  coil  which 
would  be  self-supporting  and  would 
not  be  damaged  during  work  of  as- 


in  two  parts,  a  main  section  which  is 
put  in  the  chuck  of  the  lathe,  and  an 
end  plate  held  by  a  center  in  the  tail 
stock,  and  pinned  to  the  other  section. 
The  form  used  for  this  work  was  cut 
from  brass  rod  ins.  in  diameter. 
The  face  of  the  main  section  was  first 
turned  true  and  smooth.  Then  it  was 
cut  back  the  thickness  of  the  wire  and 
turned  down  to  three-fourths  of  an 
inch.  The  slight  ledge  on  which  the 
wire  was  wound  was  turned  at  an  angle 
of  45  degrees  to  the  face,  and  the 
protruding  face  was  slightly  counter 
bored  and  a  saw  cut  made  as  shown  in 
the  cross-sectional  views.  The  end 
plate  is  merely  a  washer  with  a  slot  cut 
in  five-eighths  of  an  inch.  This  work 
done  the  two  parts  were  put  together 
with  the  slot  of  one  opposite  the  saw  cut 
in  the  other,  and  a  hole  drilled  just  in- 
side the  circumference  of  the  protruding 
face.  A  pin  was  then  driven  into  the 
end  plate  and  the  hole  in  the  main  sec- 
tion drilled  out  so  that  the  pin  slipped 


was  brought  around  and  twisted  so  that 
the  coils  could  not  unwind.  Cutting  off 
the  wire  and  bending  the  end  backward 
completed  the  coil. 

The  next  step  was  to  push  back  the 
tail  stock  and  withdraw  the  end  plate. 
Just  a  touch  on  the  binding  wire  and 
the  coil  slipped  off  the  face  of  the  main 
section.  Finally  the  coil  was  dipped  in 
very  hot  beeswax.  After  cooling,  it 
was  found  that  the  coil,  though  wound 
with  No.  26  wire,  was  quite  strong  and 
firm. 

The  next  step  in  constructing  thi- 
variometer  was  to  cut  out  a  bakelik 
strip  5  ins.  long  and  ft  in.  wide,  to  act 
as  the  support  of  the  stationary  coil? 
and  a  bearing  for  the  shaft  which  con- 
trolled the  moveable  coils.  The  strip 
was  drilled,  as  shown  in  Fig.  2,  for  the 
screws,  the  shaft,  and  the  holes  through 
which  threads  were  passed  to  bind  the 
coils  in  place.  Four  more  holes  were 
drilled  to  take  the  terminals  of  the 
coils.    They  were  made  fairlv  large  to 
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allow  for  variations  in  the  position  of 
the  terminals.  It  will  be  seen  that  the 
ends  of  the  coils  are  bent  back  square- 
ly.   This  was  done  by  holding  the 


At  this  point,  flexible  leads  were 
soldered  to  the  terminals  of  the  coils. 
It  will  be  readily  understood  that  con- 
siderable caution  was  necessary  to  pre- 


Fig.  3.  At  the  left,  the  connections  for  a  variometer.  On  the  right,  a  diagram  for  coupling  coils 


coil  with  a  pair  of  parallel  jaw  pliers 
while  the  wire  is  being  bent.  Other- 
wise, the  turns  would  have  come  loose. 
The  coils  were  2%  ins.  apart,  center 
to  center.  Another  strip  four  and  one- 
eighth  inches  long  and  three-fourth  inch 
wide  was  cut  out  to  carry  the  moveable 
coils.  These  were  fastened  on  in  the 
same  way. 


vent  the  coil  from  coming  apart  during 
the  soldering  process.  It  was  found, 
however,  that  since  the  binding  threads 
were  near  the  terminal  points,  they 
held  the  wires  well  enough  so  that,  al- 
though the  beeswax  became  soft,  the 
turns  did  not  come  apart.  A  very  hot 
soldering  iron  was  used,  so  that  just 


a  touch  was  necessary  to  make  the 
joint. 

Details  of  the  assembly  are  given  in 
Figs.  1  and  2.  The  bakelite  strip  for 
the  rotating  coils  is  held  by  a  nut 
against  a  ^  in.  length  of  y2  in.  round 
rod,  which  is,  in  turn,  locked  by  a 
second  nut.  Two  washers  were  put  on 
at  the  rear  nut  to  act  as  spacers,  so 
that  the  moveable  coils  were  held  1/16 
in.  from  the  stationary  coils.  A  washer 
and  lock  nuts  on  the  end  of  the  shaft 
kept  the  moveable  section  in  place. 

It  will  be  noted  that  a  360  degrees 
scale  divided  into  200  parts  is  employed 
at  the  front.  This  is  not  necessary  be- 
cause only  a  half-revolution  is  required 
to  pass  from  a  maximum  negative  mu- 
tual inductance  to  a  maximum  positive 
mutual.  The  panel  measures  5x5  ins. 
and,  to  insure  sufficient  strength,  should 
be  3/16  or  l/A  in.  thick. 

This  type  of  variometer  can  be  used 
as  a  coupling  coil  by  connecting  the 
windings  as  shown  in  Fig.  3.  Then 
four  binding  posts  will  be  necessary, 
two  for  the  coils  acting  as  a  primary 
coupling  inductance,  and  two  for  the 
other  set  of  coils,  serving  as  the  sec- 
ondary coupling  inductance.  Again, 
this  can  be  used  as  a  secondary  coupl- 
ing and  tickler  coil. 


Fig.  2.  Rear  and  side  views  of  the  instrument  as  it  appears  when  finished,  except  for  the  connecting  wires 


REGENERATIVE  RECEIVER 
(Continued  from  page  539) 
Operation 
Tuning  in  the  primary  circuit,  ac- 
complished by  the  13-point  switch,  will 
be  found  quite  sharp.    The  secondary 
condenser,  giving  a  facile  control  over 
a  considerable  range,  saves  just  the 


amount  of  time  which,  with  a  receiver 
less  easy  to  handle,  causes  the  loss  of  a 
call.  The  coupling  to  the  primary  is 
usually  made  tight  for  listening-in,  and 
loosened  for  sharp  tuning. 

If  the  tickler  leads  are  of  the  correct 
polarity,  regeneration  can  be  readily 
adjusted,  and  will  need  practically  no 


changing  from  200  to  600  meters,  an- 
other advantage  over  the  tuned  plate 
circuit  which  must  be  fixed  for  each 
signal. 

Complaints  about  poor  operation  can 
often  be  traced  to  womout  B  batteries. 
When  anything  goes  wrong,  the  plate 
batteries  should  be  examined  first  of  all. 


Digitized  by 


Google 


548 


Everyday  Engineering  Magazine  for  September 


The  Radio  Department 

A  Discussion  of  Current  Topics  of  Interest  to  Experimenters 

and  Manufacturers 


ONCE  more  experimental  radio  is 
having  its  preliminary  yawn  and 
stretch  portending  the  resumption  of 
activities.  The  demand  for  antenna 
wire  and  insulators  is  starting  on  the 
up-grade,  which  precedes  a  steep  curve, 
to  be  followed  by  a  flattening  that  op- 
erators will  recognize  by  the  saturation 
of  the  ethen -■ 

Just  now,  several  thousand  minds 
are  formulating  plans  for  the  "real 
transmitter"  or  the  "real  receiver" 
which  several  thousand  pairs  of  hands 
will  make  this  winter.  The  accom- 
panying pairs  of  ears  are  close  to  the 
ground,  and  pairs  of  eyes  are  carefully 
searching  for  the  signs  of  the  times 
which  will  indicate  the  optimum  course 
leading  to  the  paragon  of  efficiency. 

This  is  die  season  at  which  the  wise- 
acre,- who  has  something  so  radically 
excellent  that  he  won't  let  anyone  see 
it,  first  makes  his  appearance.  He 
should  be  carefully  avoided  as  an  un- 
desirable denizen  of  ' the  radio  woods. 
New  things  never  come  from  such  men. 
If  they  have  any  ideas,  they  are  always 
borrowed  from  someone  who  is  not  so 
selfish  as  to  be  secretive. 

But  to  return  to  the  "paragon  sets." 
For  sending,  we  shall  have  with  us  the 
spark  coil  and  transformer,  as  always, 
and  a  new  crop  of  vacuum  tube  trans- 
mitters. However,  vacuum  tube  sets  are 
now  split  up  into  several  classes, 
namely,  undamped  wave,  telephone, 
buzzer  modulated,  and  a  newcomer,  the 
a.c.  plate  voltage  type. 

Since  few  of  us  can  have  everything, 
we  must  decide  how  we  can  get  the 
most' for  what  we  have  to  give.  The 
telephone  is  all  very  well  for  its  in- 
tended purpose,  but  those  who  are  out 
for  distance  will  not  select  it.  Un- 
damped waves  are  too  difficult  to  han- 
dle at  the  receiving  end.  Thus  we  find 
the  choice  lying  between  the  buzzer 
modulated  and  the  a.c.  plate  voltage 
types. 

Buzzer  modulation,  if  the  set  is  op- 
erated on  110  volts  a.c,  calls  for  a 
step-up  transformer  for  the  plates,  a 
step-down  transformer  for  the  filaments, 
smoothing-out  coils  and  condensers,  rec- 
tifier tubes,  a  modulation  transformer, 
and  a  large  choke  coil.  And  there  will 
be  many  to  use  them,  too. 

However,  the  man  who  wants  most 
for  least  will  have,  instead  of  all  the 
instruments  just  listed,  a  step-up  trans- 
former to  change  1 10  volts  a.c.  to  about 
350  or  500,  and  a  step-down  trans- 
former to  give  eight  or  ten  volts  for  the 
filaments.  Then  he  will  apply  the  high 
voltage  to  the  plates  of  as  many  tubes 
as  he  can  get,  connected  in  parallel, 
wire  them  to  an  oscillating  circuit,  and 


transmit  on  a  200-meter  wave,  modu- 
lated at  60  cycles  or  whatever  is  the 
frequency  of  his  a.c.  supply. 

The  note,  to  be  sure,  will  be  low,  but 
the  tuning  extremely  sharp,  and  the  dis- 
tance greater  than  that  accomplished 
with  the  same  tubes  in  a  buzzer  modu- 
lated circuit 

Experiments  are  now  being  conduct- 
ed in  the  Everyday  Engineering  Lab- 
oratory, on  a  set  of  this  sort,  equipped 
with  a  step-up  transformer  which  also 
doubles  the  frequency.  The  work  has 
not  progressed  to  a  point  at  which  the 
success  of  the  frequency  doubler  is  as- 
sured, but  a  very  interesting  article  on 
a  set  using  alternating  current  on  the 
plate  will  appear  in  the  October  num- 
ber. 

Mr.  A.  H.  Wood,  Jr.,  has  written  an 
article  for  those  who  prefer  the  buzzer 
modulated  and  telephone  set  which  will 
also  appear  in  the  October  issue. 

The  regenerative  receiver,  for  short 
wave  work,  will  be  even  more  popular 
this  winter.  Among  the  more  advanced 
experimenters  the  Armstrong  short  wave 
radio  frequency  amplifier  is  promised 
wider  use.  Although  it  has  been  de- 
scribed in  various  periodicals,  it  has 
not  received  the  favor  which  it  merits. 
An  article  on  this  type  of  set  is  under 
way,  and  will  probably  be  found  in  the 
October  issue. 

As  for  the  man  who  is  looking  for- 
ward to  Transatlantic  work:  If  he 
wants  the  best,  he  will  have  a  separate 
oscillator  for  undamped  wave  recep- 
tion, and,  perhaps,  a  few  steps  of  radio 
frequency  amplification,  augmented  by 
two  or  three  stages  of  audio  frequency 
amplifiers. 

Designs  for  the  tuning  instruments 
and  amplifiers  will  appear  in  Every- 
day in  the  last  issues  of  1920. 

THOSE  who  attempt  the  Trans- 
atlantic sending  tests  will  have 
enough  to  keep  them  busy  up  to  the 
first  of  February,  1921.  The  sugges- 
tion regarding  a.c.  plate  supply  offers  a 
new  possibility  for  long  distance  work. 

Experimenters  are  urged  to  send  in 
their  ideas  as  to  the  way  the  schedule 
should  be  arranged  and  the  winner  se- 
lected, for  it  is  desired  that  all  experi- 
menters share  in  the  decisions  as  to  the 
conduct  of  the  tests,  since  they  are  open 
to  all  experimenters. 

THERE  are  two  things  which  every 
radio  man  should  do  as  soon  as  he 
has  his  antenna  up — he  should  measure 
the  capacity  of  his  antenna,  and,  if  he 
is  going  to  send,  the  resistance  at  200 
meters.  It  is  impossible  to  design  a 
receiver  without  knowing  the  capacity, 


just  as  it  is  meaningless  to  talk  about 
two  amperes  or  ten  amperes  in  the  an- 
tenna when  the  resistance  is  unknown. 
Also,  it  is  desirable  to  measure  the  nat- 
ural period  so  that  the  set  can  be  op- 
erated at  as  little  as  possible  above  the 
natural  period  of  the  antenna 

Without  this  data,  no  experimenter 
can  talk  intelligently  about  his  station. 
These  three  measurements,  and  simple 
ways  of  making  them  have  been  taken 
up  in  recent  issues  of  Everyday. 

The  man  who  talks  and  writes  of 
antenna  capacity  and  watts  in  the  an- 
tenna has  progressed  a  long  way  past 
the  experimenter  who  looks  blank  when 
these  terms  are  used. 

RADIO  experimenters  as  a  whole  are 
strictly  practical,  putting  to  their 
own  use  the  efforts  and  products  of 
others.  From  this  great  group  of  boys 
and  men  there  are  being  and  will  be 
developed  a  few  real  scientists,  men  who 
seek  knowledge  because  it  is  useful,  in 
contrast  to  the  many  who  confine  their 
interests  to  useful  knowledge. 

A  note  of  appreciation  and  under- 
standing of  such  men  is  sounded  in  the 
conclusion  of  a  booklet  published  by 
The  American  Telephone  Company  and 
The  Western  Electric  Company,  sup- 
plementing an  exhibit  prepared  by  them 
to  reproduce  the  fundamental  discov- 
eries of  the  nineteenth  and  twentieth 
centuries  which  paved  the  way  for  the 
successful  development  of  the  wireless 
telephone. 

"The  efforts  of  the  host  of  practical 
scientists  throughout  the  world  who  are 
advancing  the  wireless  art  by  the  in- 
vention and  development  of  better  radio 
devices  are  manifested  by  the  state  of 
the  art  itself,  but  the  work  of  the  pio- 
neer scientists,  which  has  been  of  equal 
and  perhaps  greater  value,  is  not  so 
obvious.  Indeed,  the  work  of  these  pio- 
neers is  often  overlooked  by  the  very 
people,  the  public,  who  benefit  most  by 
their  work.  For  instance,  it  is  not  very 
apparent  that  a  Henry  seeking  to  un- 
derstand the  laws  of  the  electro-magnet, 
or  a  Faraday  absorbed  in  the  trans- 
formation which  a  beam  of  light  under- 
goes in  traversing  a  magnetic  field,  or 
a  Maxwell,  who,  with  paper  and  pen- 
cil, is  making  guesses  as  to  the  structure 
of  the  ether,  is  doing  a  work  without 
which  there  could  be  no  wireless  tele- 
phone. This  is  a  fact  we  cannot  bear 
too  much  in  mind.  The  number  of 
Henrys  and  Faradays  and  Maxwells 
of  whom  the  world  is  in  possession  at 
any  one  time  is  very  limited,  and  be- 
cause their  labors,  if  not  immediately, 
are  certain  eventually  to  find  many  ap- 
plications, they  should  be  given  even- 
aid  and  encouragement  Of  this  prin- 
ciple, the  history  of  the  wireless  tele- 
phone is  merely  typical.  By  altering  a 
few  names  and  statements  of  fact,  and 
in  no  wise  changing  the  underlying 
thought,  any  one  of  many  practical  ap- 
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plications  and  processes  might  be  sub- 
stituted above  for  the  wireless  tele- 
phone. Take,  for  example,  the  incan- 
descent lamp,  the  X-ray,  radium,  anti- 
septics and  antitoxins,  the  fixation  of 
nitrogen,  and  the  modern  methods  of 
soil  fertilization, — in  every  case  we 
would  find  the  evidence  pointing  to  the 
conclusion  that  the  abstract  scientist 
and  the  reclusive  philosopher  of  one 
generation  are  preparing  the  way  for 
the  technician  of  the  next;  that  the 
scientific  laboratory  of  one  generation 
becomes  the  workshop  of  the  next,  that 
the  "useless"  theory  of  one  is  the  prac- 
tice of  the  next;  in  a  word,  that  for 
guiding  all  research  there  is  no  higher 
principle  than  this, — 'Know  the  truth, 
and  the  truth  shall  make  you  free.'  " 


THE  RADIO  CLUB  OF 
BROOKLYN 

THE  Radio  Club  of  Brooklyn,  Inc., 
is  an  organization  composed  en- 
tirely of  radio  amateurs.  All  full  mem- 
bers have  first  grade  commercial  li- 
censes and  all  have  more  or  less  com- 
plete sets  of  apparatus.  During  the 
past  winter  several  lectures  have  been 
given  in  the  meetings  by  authorities  on 
amateur  radio  telegraphy  and  teleph- 
ony. Mr.  Hewitt  has  been  kind 
enough  to  describe  his  old  set  at  Al- 
bany, with  which  he  worked  thirty-nine 
States  in  the  Union,  and  gave  various 
valuable  hints  on  efficient  rigs  of  all 
kinds;  also,  Mr.  Earle  Dannals,  Chief 
Radio  Electrician,  U.S.N.,  has  given 
some  highly  interesting  and  eye-open- 
ing talks  on  "Amateur  Radio  Tele- 
phones, Frequency  Tuners,  and  the 
Theory  of  the  Action  of  the  Vacuum 
Tube,  and  on  how  to  adjust  Radio 
Spark  Transmitters." 

The  members  of  the  Brooklyn  Radio 
Club  have  access  to  one  of  the  best 
General  Radio  Wavemeters  obtainable. 
There  is  a  committee  composed  of  some 
of  the  more  experienced  members  of 
the  club,  which  is  at  the  service  of  any 
member  should  his  transmitter  need 
tuning.  This  committee  is  in  com- 
munication with  the  Radio  Inspector 
and  it  is  its  business  to  see  that  all  the 
transmitters  of  members  are  adjusted  in 
accordance  with  the  law  and  at  the 
highest  point  of  efficiency. 

One  of  the  primary  purposes  of  the 
Radio  Club  is  to  raise  the  standards  of 
its  members  in  their  ability  as  opera- 
tors, and  in  the  operation  of  their 
stations. 

Meetings  are  held  every  other  Friday 
night  in  the  rooms  kindly  loaned  by 
Mr.  Warren  S.  Benson  at  No.  4  Fuller 
Place,  Brooklyn.  All  amateurs  inter- 
ested are  advised  and  invited  to  come 
any  meeting  night,  or  communicate  with 
the  Secretary,  Mr.  Lloyd  Jacquet,  at 
478-A  16fh  Street,  Brooklyn.  Tele- 
phone South  5649-W. 


THE  RADIO  ASSOCIATION  OF 
WESTERN  NEW  YORK 

THE  Radio  Association  of  Western 
New  York,  with  headquarters  in 
Buffalo,  held  its  semi-monthly  meeting 
recently  at  its  new  rooms,  at  389  High 
Street,  corner  Jefferson.  This  Radio 
Club  has  a  large  number  of  members 
who  live  in  surrounding  towns  and  who 
attend  meetings  regularly.  The  new 
impetus  given  radio  work  since  the  war 
has  enabled  the  club  to  expand,  both 
financially  and  in  membership.  The 
constitution  and  by-laws  of  this  club 
are  worked  out  in  a  clear  and  efficient 
manner  and  the  club  will  be  glad  to 
mail  a  copy  upon  written  request  to  any 
amateurs  desiring  the  same  for  organ- 
ization purposes.  Any  other  radio  club 
granting  the  same  privilege  to  this  club 
will  be  gratefully  thanked. 

The  constitution  calls  for  the  sus- 
pension of  meetings  during  the  summer 
months,  but  the  members  have  decided 
to  continue  meetings  for  the  purpose  of 
a  summer  campaign  for  members.  It 
is  planned  to  have  every  radio  enthu- 
siast enrolled  in  the  club  before  the  fall 
relay  work  starts,  so  that  Buffalo  will 
again  be  on  the  radio  relay  map. 


Plans  were  laid  to  hold  a  luncheon 
and  to  invite  and  interest  the  prospec- 
tive members  in  the  organization.  Any 
one  wishing  to  do  any  long-distance 
work  is  bound  to  give  full  co-operation 
in  order  to  reduce  to  a  minimum  the 
troublesome  interference  of  the  past. 
This  club  is  desirous  of  subscribing  to 
a  club  directory  giving  the  name  of 
club,  location  of  same  and  the  name 
and  address  of  the  secretary.  All  other 
radio  clubs  please  write  to  the  editor 
of  this  magazine  and  make  a  similar 
request. 

Address  communications  to  John  G. 
Rieger,  President,  15  Fairview  Place, 
or  Elmer  H.  Kumpf,  Secretary,  41  Am- 
sterdam Avenue,  Buffalo,  N.  Y. 


We  are  informed  by  a  Danish  reader 
that  the  wireless  station  at  Lyngby 
(near  Copenhagen)  transmits  press  to 
CQ  at  11  a.  m.  G.  M.  T.  on  a  wave- 
length of  4,100  metres  C.  W.  and 
Meteorological  reports  at  7.50  a.  m.. 
1.50  p.  m.  and  6.50  p.  m.  G.  M.  T.  on 
5,000  metres  C.  W. 

Between  the  hours  of  9  a.  m.  and  1 
p.  m,  and  9  p.m.  and  1  a.  m.  G.  M.  T, 
this  station  works  with  Stonehaven  on 
3,400  metres. 


Detector  and  Amplifier  Units 


THE  Clapp-Eastham  Company,  al- 
ways on  the  watch  for  new  appara- 
tus in  keeping  with  the  demands  of  the 
experimenters,  has  brought  out  the  de- 
tector and  amplifier  units  shown  in  the 
accompanying  illustrations.  It  is  under- 


rangement  of  the  instruments  makes  the 
rear  of  the  set  as  attractive  as  the  front. 

Quite  original  is  the  method  of  con- 
necting the  telephones  to  the  detector.  A 
small  jack  is  provided  into  which  the 
cord  tips  can  be  pushed.    This  does 


stood  that  a  regenerative  receiver,  of  a 
design  conforming  with  these  units, 
will  be  ready  for  the  fall. 

Both  instruments  are  mounted  on 
bakelite  panels  4J4  by  Sl/t  by  %  in. 
Binding  posts  are  arranged  so  that 
jumpers  from  one  panel  to  another  can 
be  used,  thus  simplifying  the  wiring  at 
the  front  of  the  set.  At  the  rear,  regular 
bus  wiring,  with  Empire  cloth  tubing, 
is  employed.*  This  feature  and  the  ar- 
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away  with  a  special  plug  to  which  the 
leads  would  have  to  be  soldered,  and 
leaves  the  tips  so  that  they  can  be  used 
for  any  other  methods  of  connection. 

Another  feature  of  these  units  is  a 
new  back-mounted  rheostat  by  which 
the  filament  brilliancy  is  controlled. 
Binding  posts  are  arranged  so  that 
either  series  or  parallel  connections  can 
be  used  for  the  detector  and  one  or  more 
stages  of  amplification. 
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Small  Dirigible  for  Commercial  Use 


THE  small  airship  which  is  shown  in 
the  accompanying  drawing  has  the 
distinction  of  being  the  first  commer- 
cial airship  to  be  sold  in  the  United 
States.  It  is  known  as  the  Pony 
Blimp.  The  builders  had  in  view  the 
need  for  small,  efficient,  inexpensive 
airships,  which  might  be  used  for  com- 
mercial service  or  for  purposes  of  sport. 
In  the  tests  which  have  been  carried 
on  it  has  demonstrated  its  worthiness 
showing  a  quick  response  to  the  pro- 
peller and  the  controls,  and  decided 
economy  in  operation. 

The  Blimp  is  95  feet  long,  has  a 
maximum  diameter  of  28  feet  and  a 
height  of  40  feet.  Its  volume  is  35,000 
cubic  feet.  The  car,  which  is  12  feet 
in  length  can  accommodate  a  crew  of 
two  people.  Driven  by  its  40  horse- 
power engine,  it  has  a  maximum  speed 
of  40  miles  per  hour,  and  a  range,  at 
full  speed,  of  400  miles,  with  a  ceiling 
at  6,000  feet  This  means  that  with 
two  men  aboard,  and  at  an  elevation 
of  6,000  feet,  it  can  travel  some  400 
miles  at  a  speed  in  still  air  of  40  miles 
per  hour.  Of  course,  by  taking  ad- 
vantage of  favorable  winds,  with  the 
motor  idle,  the  fuel  may  be  conserved 
and  the  total  range  under  such  condi- 
tions may  be  increased  considerably 
over  400  miles.  For  landing,  the 
Blimp  is  equipped  with  mooring  har- 
ness and  anchors  which  permit  ground 
stops  to  be  made  when  desired  for  the 
replenishment  of  gas  and  supplies.  The 
useful  lift  was  935  pounds,  this  includ- 
ing passengers,  ballast,  anchor,  drag 
rope,  parachutes  and  fuel. 

The  40  h.p.  Ace  engine  (modified 
tor  airship  use)  consumed  approxi- 


mately 24  lbs.  (nearly  4  gal.)  of  fuel 
per  hour  when  running  full  out  (about 
2,000  r.p.m.)  It  throttles  down  nicely 
and  runs  with  very  little  vibration. 
The  fuselage  is  a  wood  veneer  con- 
struction, light  but  substantial,  nor- 
mally holding  two  persons,  but  wide 
enough  to  accommodate  a  third  passen- 
ger in  the  rear  seat.  There  is  plenty 
of  space  for  wireless  and  other  small 
apparatus.  The  drag  rope  is  carried 
in  a  box  in  the  nose.  A  small  pontoon 
bumper  which  fits  the  single  skid  may 
be  carried  or  not,  as  desired.  A  small 
size  harpoon  anchor  has  been  developed 
for  this  ship  on  the  same  principle  as 
has  been  successful  in  larger  airships. 

A  new  design  of  fuel  pump  is  for 
pumping  gasoline  from  the  car  up  to 
the  tanks.  The  same  pump  may  be 
used  for  pumping  fuel  up  a  hose  when 
towing  the  balloon.  For  oversea  use 
a  sea  anchor  is  recommended  consist- 
ing of  one  flexible  unit  of  the  Goodyear 
design.  A  rubber  shock-absorber  is 
used  with  either  a  sea  or  land  anchor. 

This  airship  is  in  no  sense  a  toy. 
Although  no  larger  than  a  medium  size 
spherical  and  not  as  large  as  a  stand- 
ard type  R  kite  balloon,  this  little  air- 
ship carries  a  power  plant  large  enough 
and  efficient  means  of  control  to  give  it 
perfect  freedom  of  motion  in  any  ordi- 
nary wind,  and  in  cruising  radius  it  is 
in  a  class  with  ships  many  times  its 
size.  In  the  trials  the  ship  handled 
very  easily  and  conveniently,  there  be- 
ing no  appreciable  troubles  developed. 
The  quick  maneuvering  qualities  were 
particularly  noticeable,  it  being  possi- 
ble to  make  sharp  turns  An  angle  of 
ascent  of  42  degrees  was  obtained,  and 
an  angle  of  descent  of  35  degrees. 


Landing  the  ship  was  exceptionally 
easy,  it  being  handled  on  one  occasion 
in  a  light  breeze,  by  a  ground  crew  of 
only  two  men. 


AIRPLANE  ECONOMY 

ALTHOUGH  a  great  deal  has  been 
l\  heard  of  the  efficiency  of  the  aero 
engine,  yet  it  is  not  so  generally  re- 
alized that  the  latter  can  vie  with  a 
car  engine,  even  on  the  score  of  miles 
per  gallon.  A  fair  average  petrol  con- 
sumption for  a  stationary  water-cooled 
engine  would  be  about  six  pints  per 
brake  horsepower  per  hour.  This 
means  that  a  30  h.p.  engine  would  con- 
sume 2J4  gallons  per  hour.  A  single- 
seater  aeroplane  with  this  engine  would 
be  capable  of  anything  from  70  to  90 
m.p.h.,  and  at  the  lower  figure  the  mile- 
age per  gallon  works  out  at  31.  In 
actual  practice  results  equal  to  this 
have  been  obtained,  for  in  a  non-stop 
flight  from  London  to  Turin,  a  distance 
of  650  miles,  made  by  Mr.  B.  Hinkler. 
in  nine  and  a  half  hours,  on  a  Baby 
Avro  fitted  with  a  30  h.p.  Green  en- 
gine and  Zenith  carburetor,  the  total 
petrol  consumption  was  20  gallons, 
giving  a  mileage  per  gallon  of  32 yi,  at 
an  average  speed  of  68.4  m.p.h.  This 
particular  journey  was  the  first  of  a 
series  which  totalled  a  distance  of  2,250 
miles  covered  in  34J4  hours  for  a  total 
petrol  consumption  of  75  gallons,  the 
average  distance  per  gallon  being  thirty 
miles,  and  the  average  speed  65  m.p.h. 
It  is  interesting  to  note  that  the  four- 
cylinder  30  h.p.  Green  engine  used  on 
this  flight  was  built  in  1910,  and  was 
used  in  an  early  Avro  triplane  and  later 
in  the  first  Avro  tractor  biplane.  Since 
its  original  appearance  it  has  been 
fitted  with  aluminum  pistons  and  a 
special  camshaft. 
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HEAT  TREATING  ALLOY 
STEELS 

PART  5 

(Continued  from  page  527) 

nickel.  The  steel  has  a  high  tensile 
strength,  a  high  limit  of  elasticity  and 
great  hardness  and  because  of  this, 
battleship  armor  is  made  of  it.  It  is  also 
popular  for  automobile  driving  shafts. 

A  manganese  steel  may  contain  as 
high  as  12  per  cent  manganese  and  lyi 
carbon.  This  steel  is  too  hard  to  be 
machined  by  ordinary  edge-cutting 
tools.  At  the  same  time,  it  possesses 
great  ductility  and  strength. 

Chrome  steel  has  a  chromium  con- 
tent varying  from  1  to  2  per  cent  and 
a  carbon  content  ranging  from  eight- 
tenths  of  one  per  cent  to  2  per  cent. 
Nickel  is  often  introduced,  making 
what  is  known  as  a  chrome  nickel  steel 
which  is  widely  used  in  the  manufac- 
ture of  automobile  and  other  machinery 
parts,  such  as  crankshafts,  transmission 
gears,  etc  When  this  steel  is  hard- 
ened by  sudden  cooling  and  then  tem- 
pered it  has  great  hardness  without 
being  brittle. 

A  steel  containing  from  3  per  cent 
to  20  per  cent  of  tungsten  and  from 
one-half  of  one  per  cent  to  2  per  cent 
of  carbon  is  known  as  a  "tungsten" 
steel.  This  has  great  magnetic  reten- 
tivity  and  for  this  reason  is  widely  used 
for  permanent  magnets  in  various  forms 
of  electrical  appliances.  Another  good 
quality  of  tungsten  steel  is  that  it  will 
retain  its  temper  even  at  a  red  heat  and 
for  this  reason  it  is  capable  of  wide 
application  for  lathe,  shaper  and  planer 
tools  or  for  machining  highly  resisting 
alloy  steel  that  would  turn  the  edge  of 
the  ordinary  carbon  steel  tool. 

Molybdenum  steel  has  about  the 
same  properties  as  tungsten  steel,  but 
less  alloying  element  is  required  to  ob- 
tain the  same  result.  One  per  cent  of 
molybdenum  has  the  same  effect  as 
twice  the  amount  of  tungsten. 

Vanadium  is  also  used  in  alloy  steel 
and  it  imparts  the  quality  of  making 
the  steel  practically  fatigue-proof,  i.  e., 
parts  made  of  vanadium  steel  have 
many  of  the  good  qualities  found  in 
chrome  steel,  with  the  additional  one 
of  being  greatly  resistant  to  vibratory 
stresses. 

It  is  not  the  purpose  of  this  series 
to  go  deeply  into  the  metallurgy  of 
steel,  but  it  has  been  necessary  to  con- 
sider the  subject  briefly  in  order  that 
the  reader  interested  in  heat  treating 
may  appreciate  the  many  varieties  of 
steel  that  he  may  be  called  upon  to 
handle  and  so  that  he  will  realize  that 
a  method  of  treatment  that  will  be  very 
effective  with  one  form  may  be  detri- 
mental to  good  results  in  working  with 
another  steel  alloy  of  different  char- 
acter. 

(To  be  continued) 


"Keep  Your  Eye  on  Jim!" 

"It's  not  alone  what  a  man  does  during  working  hours,  but  outside 
ot  working  hours— that  determines  his  future.  There  are  plenty  of 
men  who  do  a  good  job  while  they're  at  it,  but  who  work  with  one 
eye  on  the  clock  and  one  ear  cocked  for  the  whistle.  They  long  for 
that  loaf  at  noon  and  for  that  evening  hour  in  the  bowling  alley. 
They  are  good  workers  and  they'll  always  be  just  that — ten  years 
from  now  they  are  likely  to  be  right  where  they  are  today. 

"But  when  you  see  a  man  putting  in  his  noon  hour  learning  more  about  his 
work,  you  see  a  man  that  won't  stay  down.  His  job  today  is  just  a  stepping- 
stone  to  something  better.  He'll  never  be  satisfied  until  he  hits  the  top.  And 
he  ll  get  there,  because  he's  the  kind  of  man  we  want  in  this  firm's  responsi- 
ble positions.    You  can  always  depend  on  a  man  like  Jim. 

'Every  important  man  in  this  plant  wonout 

[Tnternatiohal  "correspondence  schools 


in  the  same  way.  Our  treasurer  used  to  be  a 
bookkeeper.  The  sales  manager  started  in  a 
branch  office  up  state.  The  factory  superin- 
tendent was  at  a  lathe  a  few  years  ago.  The 
chief  desisner  rose  from  the  bottom  in  the 
draf  ting  room.  The  traffic  manager  was  a  clerk. 

"All  these  men  won  their  advancements 
through  spare  time  study  with  thelnternational 
CorrespondenceSchools.  Today  they  areearn- 
ing  four  or  five  times  — yes,  some  of  them  ten 
times  as  much  money  as  when  tbeycamewitbus. 

'That's  why  I  say  that  Jim  there  is  one  of 
our  future  executives.  Keep  your  eye  on  him. 
Give  him  every  chance— he'll  make  good ! " 

Employers  everywhere  are  looking  for  men 
who  really  want  to  get  ahead.  If  you  want  to 
make  more  money,  show  your  employer  that 
you're  trying  to  be  worth  more  money.  If  you 
want  more  responsibility,  show  him  you're 
willing  to  prepare  yourself  for  it. 

For  29  years  the  International  Correspond- 
ence Schools  have  been  training  men  and 
women  right  in  their  own  homes  after  supper, 
or  whenever  they  had  a  little  time  to  spare. 
More  than  two  million  have  stepped  up  in  just 
this  way.  Over  110,000  are  studying  now.  Ten 
thousand  are  starting  every  month.  Can  you 
afford  to  let  another  priceless  hour  pass  without 
making  your  start  toward  something  better? 
Here  is  all  we  ask— without  cost,  without  obliga- 
tion, mark  and  mail  this  coupon.  It's  a  little 
thingthattakesbuta  moment,  but  it's  the  most 
important  thing  you  can  do  today.    Do  it  now ! 


Box  6090-B,  SCRANTON,  PA. 
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AN  UAL 


No.  K-12 
Ready  May  25 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  absolutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  W« 
catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect 

Get  a  eppy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material 
fiom  one  source  of  supply  and  save  trouble. 

Our  180  page  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  INC. 

New  York— 17  Park  Placs  St.  Loula— 1106  Plat  St. 

Chicago — 114  So.  Walls)  St.  San  Franclaco — 604  Mission  St 
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We're  Prompt! 

Yon  don't  have  to  wait  from  thro*  weeks  to  tkree 
months,  for  the  apparatus  yon  order.  On  everything 
exeept  apparatus  specially  constructed  to  order,  you'll 
have  the  benefit  of 

Shipment  Guaranteed  Within  Twenty-Four  Hours 


and  Amplifiers 


Audion  Control  .  .  $22 

Without  bulb  or  B 
batteries: — 

1  Step  Amplifier 
Without  Detector. $28 
With  Detector  .  .  .  $33 

2  Step  Amplifier 
Without  Detector. $45 
With  Detector  .  .  .  $50 


If  you  want  a  bright,  mappy.  sMettuy  eaDsttn  last 


10-Ampere 
Reco  Key 

Mounted  ei 


bass.  wuu 
•  •lid  sliver 
bar  contact 
points,  ftn- 
ishod  tn 
brushed  brass 
or  n  I  a  k  e  1 . 
Absolutely  no 
side  play  in 
this  Key.  A 
great  big  spe- 
cial at  $r  — 
postpaid. 


Radtaeo  Agents 
for  the  South 
C.  D.  BLAIR 
P.  O.  Box  889 

Richmond,  Va 


The  Radio  Engineering  Co. 
Baltimore,  Md. 


614 

North  Calvert 
Street 


ATTENTION  AMATEURS 


The  only  practical  adapter 
Price  $1.50 

RADISCO  AGENCY 

We  make  up  seta  to  specification* 


Made  by  the 

AMATEUR  WIRELESS  EQUIPMENT  CO.  . 

1390  Prospect  Ave.,  Bronx,  N.  Y. 


Catalogue  sent  on  receipt  of  10c,  which 
may  be  deducted  from  first  order. 


Dealers  write  (or  proposition 


PACENT  ELECTRIC 
COMPANY 

Builders  and  specialists  In  Electrical.  Radio 
and  Laboratory  equipment. 

SALES  AGENTS 
lor  ' 

DUBILIER  CONDENSERS. 
DUO-LATERAL  COILS, 
GREBE  APPARATUS. 
MAGNA  VOX  PRODUCTS, 

RAWSON  METERS,  

STANDARD  VT  BATTERIES, 
and  other  lint  class  equipment. 

Tthflwnt  BMkmas  MIS 
180  NASSAU  STREET,  NEW  YORK  CITY 


RECOGNIZED  AS  THE 
LARGEST  AND  BEST 


irvice 


900-902  Penna.  Are,  N.W, 


We  will 
place  out  of 
town  pros- 
pects  in 
posit  ions 
enabling 
them  to 
pay  expen- 
ses and  tui- 
tion. 
Write  for 
Catalogue. 

Washington,  D.C. 
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WHY  BEARINGS  HEAT 

ONE  of  the  most  annoying  and  dis- 
concerting things  that  can  happen 
to  an  engineer,  or  others  in  charge  of 
machinery,  is  an  experience  with  a 
bearing  on  an  important  piece  of  ma- 
chinery which  is  heating. 

If  a  bearing  on  a  new  piece  of  ma- 
chinery persists  in  heating  and  the  op- 
erator is  satisfied  that  the  oil  he  is  using 
is  not  too  light  or  too  heavy,  then  the 
bearing  may  be  out  of  line,  or  perhaps 
it  has  been  designed  with  insufficient 
clearance.  Overheating  may  also  re- 
sult when  the  clearance  is  too  great, 
and  trouble  may  follow  because  the 
bearing  has  high  and  low  spots  upon 
its  surface.  A  very  frequent  cause  of 
bearings  running  hot  is  foreign  matter 
which  may  owe  its  presence  in  the  bear- 
ing to  any  number  of  causes. 

Faulty  oil  distribution  is  probably 
the  cause  of  overheating  as  frequently 
as  anything  else.  The  oil  may  be  fed 
into  the  bearing  at  the  wrong  point, 
or  perhaps  the  grooves  do  not  convey 
the  oil  to  all  parts  of  the  bearing. 
Again,  the  feed  pipe  may  not  be  of 
sufficient  size  to  supply  the  bearing 
with  an  adequate  amount  of  oil  or  the 
oil  reservoir  may  be  too  small  to  per- 
mit of  proper  cooling.  We  have  known 
many  cases  where  a  hot  bearing  was 
caused  through  an  obstruction  in  the 
oil  supply  pipe  restricting  the  flow  of 
oil. 

Unsuitable  bearing  materials  and 
bearings  which  are  not  large  enough  to 
carry  the  loads  brought  upon  them  axe 
often  the  cause  of  heating,  and  all  the 
more  annoying  because  they  do  not 
readily  suggest  themselves  as  the  root 
of  the  trouble. 

The  sudden  heating  of  an  erstwhile 
well-behaved  bearing  may  be  due  to 
recent  rebabbitting  or  readjustment; 
that  is,  the  clearance  may  be  set  care- 
lessly, the  interior  surface  may  be  im- 
perfectly finished  or  the  oil  grooves 
may  be  improperly  cut.  A  reduction 
in  the  amount  of  oil  supplied  to  a  bear- 
ing such  as  that  brought  about  by  a 
partially  plugged  feed  line,  the  lower- 
ing of  the  oil  level  in  a  crankcase  or 
reservoir  of  a  ring-oiled  bearing  or  the 
glazing  of  a  lubricating  pad  may  also 
cause  a  bearing  to  heat. 

When  the  supply  of  oil  is  completely 
interrupted,  overheating  will  prove  es- 
pecially serious  and  rapid.  The  supply 
of  oil  may  be  cut  off  through  a  feed 
pipe  becoming  plugged  or  through  the 
oil  reservoir  running  dry.  Broken  ring 
oilers,  glazed  pads,  pads  which  have 
fallen  away  from  the  journal  and  the 
congealing  of  the  oil  in  a  system  also 
cut  off  the  oil  supply.  Dirt  suddenly 
entering  the  bearing  with  the  oil  or 
from  outside  sources  usually  results  in 
overheating.  The  more  abrasive  ma- 
terials cause  heating  because  they 
roughen  the  journal  and  bearing,  but 
the  softer  materials  are  usually  found 
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to  have  plugged  the  oil  grooves  and 
cut  off  the  oil  supply. 

If  the  proper  oil  in  sufficient  quan- 
tities is  being  fed  to  the  bearing,  over- 
heating must  be  due  to  mechanical  dis- 
arrangements. For  example,  a  bearing 
may  have  become  knocked  out  of  line 
or  the  bearing  cap  may  have  worked 
loose.  Overheating  may  result  from 
the  bearing  having  become  badly  worn 
due  to  the  above  causes.  Excessive 
loads  are  a  common  cause  of  hot  bear- 
ings. A  tightened  belt  or  a  shaft  which 
has  been  sprung  through  dirt  building 
up  between  the  teeth  of  gears  might  be 
mentioned  in  this  connection.  Excessive 
loads  may  be  thrown  on  the  main  bear- 
ings of  the  steam  engine  through  in- 
sufficient cushioning  in  the  steam  cylin- 
der, and  too  high  compression  in  the 
internal-combustion  engine  has  been 
known  to  bring  about  the  same  result. 

The  only  way  to  obviate  the  con- 
tinued heating  of  a  bearing  is  to  cor- 
rect the  underlying  mechanical  faults 
to  which  it  is  due.  If  sudden  and  un- 
expected heating  occurs,  any  imperfec- 
tions in  the  lubricating  system  should 
be  set  right,  and  when  it  is  due  to  me- 
chanical troubles,  these  should  be  cor- 
rected at  once.  Do  not  try  to  "manage 
somehow"  with  a  heated  bearing. 
Many  preparations  and  devices  have 
been  recommended  for  reducing  the 
temperatures  of  hot  bearings,  but  these 
makeshifts  are  as  ineffective  as  medi- 
cines given  to  cure  a  broken  leg.  If 
a  suitable  oil. will  not  keep  a  bearing 
cool,  it  is  time  to  make  some  repairs. — 
Lubrication. 
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BAKELITE  USED  FOR  AIR- 
PLANE PROPELLERS 

A SERIES  of  tests  with  Bakelite  pro- 
pellers has  recently  been  completed 
by  the  Army  Air  Service.  The  results 
are  reported  to  have  been  satisfactory. 
Several  designs  of  propellers  were  used, 
but  the  micarta  construction  was  more 
serviceable.  These  propellers  were 
made  by  ceating  -  sheets  of  duck  with 
Bakelite,  then  pressing  five  or  six  of 
these  sheets  tightly  together  to  form  a 
board  that  is  sawed  out  in  the  shape 
of  a  propeller  lamination  just  as  wood 
laminations  are  cut.  The  Bakelite  is 
then  molded  to  an  exact  angle  in  a  spe- 
cial mold  under  pressure  at  350  de- 
grees F. 

The  advantages  discovered  in  the 
army  tests  are:  Uniformity  of  texture, 
strength,  absence  of  warping,  elasticity, 
absence  of  metal  hub,  uniformity  of  all 
propellers  made  from  the  same  mold, 
proof  against  abrasion,  proof  against 
moisture,  including  oil;  freedom  from 
checking  and  splitting,  adjustable  pitch 
feature  resulting  partly  from  elasticity, 
ease  and  rapidity  of  manufacture  once 
the  molds  are  completed. 


AudioTron 

The  Original  Tubular  Vacuum  Detector,  Amplifier,  Otcillator 

NOW  FREE  FROM 
ALL  RESTRICTIONS 

Dealer*  and  Amateurs  I — 

AUDIOTRONS,  recognised  as  the 
most  sensitive  detectors  ever  pro- 
duced, are  now  licensed  under 
Fleming  Patent  No.  803684  to  be 
used  only  for  amateur  and  experi- 
mental uses  in  radio  communica- 
tion. They  are  no  longer  limited 
to  audio  frequency  and  can  now  be 
used  as  detectors  and  oscillators 
as  well  as  amplifiers. 
All  patent  questions  have  been 
definitely  settled.  Vacuum  tube 
patents  are  basic  and  have  been 
sustained  by  the  Federal  Courts. 
Be  sure  to  get  genuine  AUDIO- 
TRONS. They  outclass  any  other 
form  of  detector  and  are  absolute- 
ly free  from  all  legal  restrictions 
or  difficulties.  These  new  uses 
make  it  even  more  necessary  to  in- 
sist on  the  genuine.  You  can  al- 
ways tell  a  real  AUDIOTRON  by 
the  name  stamped  plainly  on  the 
glass. 

Insist  on  the  name  AUDIOTRON 
on  every  tube  you  purchase.  Fully 
guaranteed  by  the  AUDIOTRON 
Mfg.  Co.  {Read  the  guaranty  be- 
low.) 


Your  last  chance  for  an 


AudioTron 


or  double 
filament 


Detector 


Manufacturing  reasons  make  it  impossible  to 
continue  the  present  hand  made  AUDIOTRON. 
Thia  type  hai  a  double  filament  of  special 
thorium  tungsten  and  the  operating  life  is 
over  2,000  hours.  No  special  socket  is  re- 
quired. The  electrical  and  mechanical  dimen- 
sions result  in  a  heavy  plate  current  and 
corresponding  signal  strength.  Plate  voltage 
under  40. 

The  few  thousand  that  will  still  be  produced, 
wilt  be  of  the  same  standard  of  excellence 
that  has  characterised  every  AUDIOTRON. 
Already  recognised  as  the  most  sensitive  de- 
tector on  the  market,  these  few  that  still 
remain,  with  all  restrictions  on  amateur  use 
lifted,  are  undoubtedly  the  greatest  oppor- 
tunity ever  offered  to  amateur  radio  operators. 
See  your  dealer  at  once  or  order  direct.  Be  sure 
to  benefit  by  this  last  opportunity  to  secure 
a  hand  made  super-sensitive  double  filament 
AUDIOTRON  Detector,  Amplifier,  Oscillator. 
$6.00  each 
No  Increoae  in  price 
The  AUDIOTRON  Exclusive  Guaranty: 
Each  and  every  AUDIOTRON  is  guaranteed 
to  arrive  in  good  condition  and  to  prove  fully 
satisfactory.  Replacement  of  unsatisfactory 
tubes  will  be  made  free  of  charge.  The  only 
tube  satisfactory  enough  to  stand  a  guarantee. 

AUDIOTRON  MFG.  COMPANY    d«p*-v  Lick  Building 

(-Successors  to  the  AUDIOTRON  Safes  Co.)  San  Francisco,  California 


Dealers — 

Oct  in  touch  with  the  AUDIO- 
TRON Mfg.  Co.  at  once.  We 
will  give  you  full  information 
about  settlement  of  all  patent 
difficulties.  You  will  also  be 
interested  in  out  new  proposi- 
tion for  wide  awake  dealers. 

After  the  present  supply  is  ex- 
hausted, new  types  of  AUDIO- 
TRON, manufactured  entirely 
by  machinery,  will  be  offered 
for  sale.  Our  extensive  adver- 
tising during  the  Pall  will  es- 
tablish definitely  the  superiority 
of  the  AUDIOTRON  and  will 
create  new  sales  for  you.  Be 
sure  to  take  advantage  of  our 
full  co-operation  at  once.  Pre- 
pare to  cash  in  on  the  AUDIO- 
TRON reputation,  established 
since  1915. 

Write  us  today  tor  lull  details. 


OVER   A  THOUSAND 

Amateurs  have  taken  advantage  of  our  offer  of 

INSTALLMENT  PLAN 

purchase  of  ANY  piece  of  ANY  make  of  apparatus  parte,  supplies  and  raw 
materials.  If  you  are  not  receiving  the  "RVA"  BULLETIN,  you  should  send 
ten  cents  for  it  and  receive  the  September  issue  as  the  first  one  (a  16  page 
issue)  together  with  a  loose  leaf  binder,  Bargain  supplements,  etc. 

J.  DONALD  VANDERCOOK  &  CO. 

3  North  York  Street 
ELMHURST  ILLINOIS 
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The  Performance  of  Radisco  Coils 

Long  Wave  Work 

EVERY  radio  man 
knows  that  the  service 
derived  from  universal 
wound  coils  has  been 
proven  to  be  more  efficient 
than  bank  wound  or  pan- 
cake inductances. 

As  a  performer  in  long 
wave  reception  they  rank 
highest,  the  curve  illus- 
trated herewith  proves  our 
contention ;  this  curve  pre- 
pared by  a  first  district 
man  shows  the  actual  per- 
formance of  Radisco  Coils 
for  long  wave  work. 

The  main  features  to  be 
considered  in  purchasing 
coils,  is  the  correct  design, 
size  of  wire  and  character 
of  insulation,  another  im- 
portant point  is  structural 
strength,  and  last  but  not 
least  is  price  consistent 
with  the  cost  of  manu- 
facture. 

Radisco  Coils  combine  correct  design  and  material,  good  appearance  and  reasonable 
strength,  with  creditable  performance  and  prices  that  are  not  excessive.  Made  in 
17  sizes,  tapped  and  plain;  wave  length  range  from  200  to  20,000  meters;  priced 
from  70c  to  $4.85. 

You  can  duplicate  such  work  with  a  set  of  these  inductances,  which  can  be  had 
from  any  of  our  agents  listed  below. 

In  purchasing  these  coils  be  sure  that  the  trade  mark  "RADISCO"  is  on  every  one 
you  buy  and  be  sure  of  getting  serviceable  apparatus  of  proven  merit. 


ALBANY,  N.  Y. 

E.  L. 


21  M*agnolia  Terrace 


ATLANTIC  CITY,  N.  J. 

Independent  Radio  Supply  Co., 

118  So.  New  Jersey  Ave. 
BALTIMORE,  MD. 

Radio  Engineering  Co- 

614  No.  Calvert  St. 
BIENVILLE,  QUEBEC,  CAN. 

Canadian  Radio  Mfg.  Co. 

BOSTON,  MASS. 

Atlantic  Radio  Co, 

88  Broad  Street 
Branch,  IS  Temple  St.,  Portland,  Maine 
BROOKLYN,  N.  Y. 

Kelly  A  PUllipe  Electric  Co., 

312  Flatbush  Ave. 

CHICAGO,  ILL. 

Chicago  Radio  Laboratories, 

1316  Carmen  Ave. 
EUREKA,  PEORIA,  ILLINOIS 

Klaus  Radio  Co. 

KANSAS  CITY,  MO. 

McCreary  Radio  Supply, 

4th  A  Delaware  Sts. 
LOS  ANGELES.  CALIF. 

The  Wireless  Shop, 

511  W.  Washington  St. 
McKEESPORT,  PA. 

K.  tt  L.  Electric  Co., 

427  Olive  Street 

NEW  ORLEANS,  LA. 

L.  A.  Rose, 

121  Camp  Street 

NEWARK,  N.  J. 

A.  H.  Corwin  &  Co. 

4  West  Park  Street 


NEWCASTLE,  PA. 

Pennsylvania  Wireless  Mig.  Co. 

507  Florence  Ave. 

"SUA" 

OMAHA,  NEBR. 

O-B  Radio  Supply  Co.,  . 

406  Brown  Bldg. 

PHILADELPHIA,  PA. 

Philadelphia  School  ol  Wlrless  Telegraphy. 

Broad  and  Cherry  Streets 

PROVIDENCE,  R.  I. 

Rhode  Island  Elec.  Equip.  Co. 

45  Washington  Street 

PITTSBURGH,  PA. 

Radio  Electric  Co., 

3807  5th  Ave. 

SEATTLE,  WASH. 

Northwest  Radio  Service  Co., 

1801  Sixth  Ave. 

SCRANTON,  PA. 

Shotton  Radio  Mfg.  Co., 

P.  O.  Box  3 

Branch,  8  Kingsbury  St.,  Jamestown,  N.  Y. 

SPRINGFIELD,  MASS. 

Electric  Service  Co., 

585  Armory  Street 

ST.  LOUIS,  MO. 

The  Benwood  Specialty  Co., 

3424  Olive  Street 

TORONTO,  ONT.,  CAN. 

The  Vimy  Supply  Co., 

585  College  Street 

WICHITA,  KAN. 

The  Cosradlo  Co., 

1725  Fall-mount  Ave. 


Responsible  dealers:  Write  for  interesting 
sates  proposition  on   Radisco  apparatus 

If  none  of  the  above  agencies  are  in  your  vicinity,  or  do  not  give  you  the 
desired  information  on  these  coils,  communicate  with 

RADIO  DISTRIBUTING  COMPANY,     Newark,  New  Jersey 


COMPARING    MAGNETO  AND 
BATTERY  IGNITION 

CONSIDERABLE  interest  has  often 
been  expressed  by  engineers  as  to 
the  relative  power  output  of  engines 
equipped  with  magneto  and  battery  ig- 
nition, respectively.  This  question 
came  up  in  the  work  of  the  Bureau  of 
Aircraft  Production,  and  in  connection 
with  it  a  test  was  made  at  McCook 
Fi«td,  Dayton,  Ohio,  for  the  purpose 
of  determining  the  performance  of  a 
180-h.p.  Hispano-Suiza  engine  when 
equipped  with  Dixie  magneto  and  when 
equipped  with  special  Delco  battery  ig- 
nition. The  difference  in  performance 
was  so  slight  that  only  one  power  curve 
was  plotted.  (Engine  Report  No.  155. 
page  6.)  This  is  in  line  with  previous 
comparative  tests  made  at  McCook 
Field  with  both  battery  and  magneto 
ignition;  it  was  found  that  battery  ig- 
nition and  magneto  ignition  would  give 
practically  the  same  power  on  the  same 
engine.  The  gasoline  consumption 
also  was  found  to  be  practically  the 
same. 

As  regards  weight,  two  magnetos, 
each  weighing  pounds,  one  start- 
ing magneto  of  6  pounds  and  one 
switch  of  1  pound,  make  a  total  of  36 
pounds,  while  for  the  Delco  batten- 
ignition,  two  Delco  units,  including  dis- 
tributors, breakers,  coils,  etc.,  weigh 
together  30  pounds,  ignition  batten 
10  pounds  and  switch  and  regulator  2 
pounds,  giving  a  total  for  battery  igni- 
tion of  42  pounds,  or  6  pounds  in  favor 
of  the  magneto. 


AIR  SERVICE  AERIAL 

AMBULANCE 
« 

THE  new  ambulance  has  a  fuselage 
designed  primarily  for  the  trans- 
portation of  the  sick  or  wounded,  pro- 
viding space  for  two  litter  patients,  a 
medical  attendant  and  a  pilot. 

The  basis  for  this  new  ambulance 
is  the  DH-4  aeroplane,  with  several 
modifications.  The  landing  gear  has 
been  moved  forward  about  twelve 
inches  and  the  dihedral  angle  increased 
to  2.75  per  cent.  The  wings  have  a 
12-inch  stagger  and  the  angle  of  inci- 
dence is  3  degrees. 

Necessary  accommodations  for  the 
wounded  are  provided  by  increasing  the 
depth  of  the  fuselage  behind  the  pilot's 
seat  and  dividing  the  space  thus  pro- 
vided into  an  upper  and  lower  com- 
partment by  means  of  a  longitudinal 
partition.  These  compartments  are 
reached  through  doors  running  their 
entire  length,  opening  on  the  side  of  the 
fuselage.  Each  compartment  is  fur- 
nished with  a  Stokes  litter,  which  can 
be  securely  fastened  in  its  compartment 
and  is  easily  handled  by  two  men.  Ade- 
quate light  and  ventilation  is  provided 
by  means  of  windows  in  each  compart 
ment. 
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Learn 

Wireless 

At  Home  Quickly  and  Easily 

WIRELESS  is  the  hinge  upon  which  swing  the  doors  to 
success.  It  is  the  very  foundation  of  the  road  which 
leads  to  many  professions,  vast  in  scope,  big  in  re- 
sponsibility, satisfying  in  progress  and  salary. 
A  trained  Wireless  Operator  with  initiative  and  ambition  can 
easily  fulfill  his  ideals  for  a  successful  future;  one  including 
A  position  filled  with  vital  enteqirise,  adventure,  and  financial 
success. 

Attractive  Work — Alluring  Salaries 

Radio  offers  interesting  work  in  pleasant  environment,  besides 
substantial  salaries.  Radio  Operators'  salaries  start  at  $125  a 
month  with  all  living  expenses — board,  lodging,  laundry,  etc. 
— paid.  When  totalled  and  added  to  salary,  it  means 
$200  or  more  a  month,  at  the  very  start.  Advancement  to 
higher  positions  with  bigger  pay  is  readily  accomplished.  One 
of  our  recent  graduates  is  getting  $6,000  a  year. 

Travel  Without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and  in- 
crease your  knowledge  of  world  affairs,  wireless  offers  unequalled 
opportunities.  On  shipboard  you  are  rated  as  an  officer,  living  and 
eating  with  the  officers,  and  mingling  with  the  passengers.  All  without 
one  cent's  expense  to  you !  Land  Wireless  positions  are  just  as  attrac- 
tive if  you  prefer  them. 

Instrument  Furnished  Every  Student 

We  furnish  all  necessary  books  and  equipment  with  our  course. 
Our  famoti=  \Tatrometer — automatic  transmitting  and  receiving  set — 
is  among  this  outfit.  This  instrument  sends 
you  messages  at  varying  speeds  just  as  you 
would  receive  them  from  distant  wireless 
stations — and  is  operated  entirely  without 
Fi,   the  use  of  "aerials". 


BOOKLET  FREE— It  explains  how  we  helped 
hundreds  of  ambitious  men  and  women,  and 
how  we  can  give  you  a  thorough  Wireless 
training  in  your  spare  time,  at  home,  by  mail, 
and  help  you  secure  a  worth-while  position. 


NATIONAL  RADIO  INSTITUTE 

Dept.  278    14th  &  U  Sts.,  N.  W..WASHINGTON,  D.  C. 


Saws. 


■  SEND  THIS  COUPON  TODAY. 


NATIONAL  RADIO  INSTITUTE 

Dept.  278  14  &  U  St..,  N.  W.,  WASHINGTON,  D.  C. 

Send  me  your  FREE  book  "Wireless  The  Opportunity  of  Today".  Tell 
me  about  your  Home  Study  Course  in  Wireless  Telegraphy  and  Telephony 
— the  free  post-graduate  course — and  your  Special  Instrument  Offer. 


Name 


Age    Address 
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LET'S  FINISH  THAT  SONG 


(Continuation  of  last 
month's  storm) 


(Tune — Battle  Hymn 
of  the  Republic) 


First  you  write  a  little  letter, 
It's  addressed  to  Doctor  Ace. 
You  will  never  find  one  better 
For  he  always  sets  the  pace. 
He  will  give  you  all  the  data 
So  you  may  get  in  the  "race". 
Then  you'll  get  the  signals  too. 

EXPERIMENTERS — Ask  your  dealer  about  our  high  grade  goods  including  latest 
C-W  Apparatus. 

DEALERS — You  are  missing  the  ACE  tine  if  you  fail  to  have  our  goods  in  stock. 
Ace  Apparatus  sells  itself— REMEMBER— 

"You  may  pay  more.    But  you  can't  buy  better." 

THE  PRECISION  EQUIPMENT  CO. 

Dept.  B,  2437  Gilbert  Avenue,  Cincinnati,  Ohio 


That  Radio  Instrument 

Wham  you  are  looking  for  some  distinct  part  of  a  radio  station  and  ye**, 
nave  bean  unable  to  locate  it  elsewhere,  come  to  us  and  70a  will  find  it 
here,  anything  in  radio  that  is  a  necessity,  we  have  it. 

Apparatus  of  all  responsible  manufacturers,  whose  quality  and  service  have  bean 
Here  are  some  of  the  Instruments  leapt  in  stock: 


FHaaeat  Aaestsra  tar  Halle  Wert,  ease  ay 
teller  tattkj  t-^  1-2  Aeserts.    Ust  Pries 

Uese^eeelsr*.  fist.'  SIO.M.  <It.ee.  iit.ee. 
Testae  Ceils,  4, See  Meters  04.71;  Las  M 


13.78. 


Meters, 

MM.  I4.7J: 


Deferert  Variahls  Condensers  Always  Ol  Haad. 
Fix  Ml  Condensers.  .002  Mfd.  70s:  JOS,  tie. 
Oeslllatlen  Traastaneer  (Mardeek  Tyee).  11.00. 
Llshtalas  Swttte.  MO  V-100  Asm..  ti/M. 
Swttth  Fslsts,  S/IO-xS/10".  Tkrsadsd  Mask  nil 


Swltah  Relate.  l/IIHa/ir"  wK 

Me  Per  Dsz. 
White  Metal  Dials  S*.  50e. 
■ladle*  Pests.  Oe.  lie.  12s  aad  20s. 
Paraeea  Rhesstate.  11.75. 
DeFersst  Rheeststs,  tl.M. 
All  the  Wlraless  Press  Books. 
Mareeel  VT  Bulbs.  17.00;  Socket  tar 
■  ardaek  VT  Ssskat.  $1.00:  DeFersst 
Wsstera  Etattrta  Phases,  $12.00. 
Ceatleta  staek  ef  DeFersst  Mardeek 

Measfaetars. 
Leads  ef  ether  Apparatus  ea  Haad. 


Sana,  11.50. 
Type.  11.50. 


and  areas 


Nut,  Se  Ea. 

The  above  Hat  doea  not  do  justice  to  our  complete  stock  and  It  cannot  be  appreciated 
unless  you  send  for  our  catalog,  which  will  be  aent  to  all  who  wish  it  upon  receipt  of 
10c 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

DEPT.  EM,  235  FULTON  STREET  NEW  YORK  CITY 


STUDY  WIRELESS 

in  BOSTON 

THE  CENTER  OF  EDUCATION 

Under  former  U.  S.  Radio  Inspector  for  New  England  District 
We  teach  both  SPARK  and  ARC  telegraphy  and  the  WIRELESS 
TELEPHONE.    

Best  equipped  Radio  School  in  New  England.  Positions  secured 
for  graduates.  Massachusetts  Radio  men  are  in  demand  by  all 
radio  operating  companies.   Send  for  free  literature. 

FALL  TERM  BEGINS  SEPT.  13th 


BOYLSTON  ST. 


Tel. 
Beach  7168 


1  ft 

_L  ^9     There  has  been  a  telegraph  school  at  18  Boylston  St 

over  18  years. 

MASSACHUSETTS  RADIO  AND  TELEGRAPH  SCHOOL 

Arthur  Batcheller  R.  F.  Trop 

G.  R.  Entwiatle 


RADIO  APPARATUS 

Distributors  of  reliable  Radio 
apparatus  for  experimenters 
in  every  branch  of  the  Radio 
field! 


Honey-Comb  Coils 


LTTZXNDBAHT  WIRE. 


LL-76 

LL-100 

LL-150 

LL-ZOO 

LL.1M 

LL-300 

LL-400 

IX-600 

LL-TM 

IX-1000 

LL-1Z50 


SS0-1030 
450-1460 

eto-zzoo 

830-2850 
1800-4000 
1560-4800 

zoso-esoo 

4000-12000 
B0OI-1M0O 
6S00- 10000 
T0OO-Z100O 


(While  they  last.) 


meters  $1.10 

  IIJ0 

 $JJ0 


JS-20 
$3 JO 
$3JM 


Note: — These  are  the  genuine  Deforest  Iltx 
colls. 


Transnuttmg  Condensers 

(DaUUar) 
Watta        Cap  Price 

ISO  .007    $11.0* 

.001 
.007 


D-100 
D-lll 
D-1IZ 
D-108 
D-lM 


5*0 
1001 

1»N  Spaa.  .107 
Tor  C.  W.  or  spark  coll  trans- 


)3«.oe 

$45.00 
$50.00 


Bitten, 
rolta 


.0014    nr.,  8000 


$  5J0 

F.  D.  Pitts  Co.     Boston,  Mass. 
Transmitting  Transformers 

(Now  Type  Acme) 

Acme     Z60  Watt  mounted. . . . 
"       150    "  unmounted. . 

500    "  mounted.... 
"       500    "   unmounted. . 
1000    "  mounted.... 
1000    "  unmounted.. 

F.  D.  Pitts  Co.     Boston,  Mass. 
Continuous  Wave,  Power 
Transformers 

(For  Wireless  Telephone) 

Acme      200  Watt  C  W.  Power  trans. 

unmounted   $16.00 

200    "     C  W.  Power  trans. 

mounted  $20.00 

50    *'     C.  W.  Power  trans. 

mounted  $15.00 

50    "     C.  W.  Power  trans. 

unmounted   $12.00 

F.  D.  Pitts  Co.     Boston,  Mass. 
Modulation  Transformers 

(For  Wireless  Telephone) 

Acme  A-S  unmounted   $4.50 

"    A-3  semi-mounted    $5.00 

"    A-3  mounted    $7.00 

F.  D.  Pitts  Co.     Boston,  Mass. 
Quenched  Gaps 

Amrad  O-ll     K.  W.  type  $29.75 

"     0-$    hi  K.  W.  type   $18.85 

0-8  H  K.  W.  type   $13  J« 

F.  D.  Pitts  Co.     Boston,  Mass. 


Important!  Every  article  sent  to 
any  part  of  the  U.  S.  A.  Postage 
prepaid.  We  want  your  busi- 
ness. Send  6  cents  in  stamps  for 
new  catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Park  Square  Dept.  F. 

BOSTON,  MASS.,  U.  S.  A. 


Please  mention  Everyday  Engineering  Magazine 

Digitized  by 


Google 


Everyday  Engineering  Magazine  for  September 


5S7 


Indicating 
QUALITY 


1 


r 


The  Corwin 
Indicating  Dial 

recognized  by  Radio  Men  as  a 
popular  and  needy  addition  to 
any  set,  has  been  further  im- 
proved and  now  comes  in  two 
sizes,  three  inches  and  three  and 
seven-eight  inches  in  diameter. 
This  larger  dial  (3%  in.)  fills 
the  general  demand  for  an  indi- 
cator to  fit  the  standard  one-quar- 
ter inch  shaft;  quality  and  work- 
manship better  than  ever. 


3  in.  dial  only,  75c. 
With  knob  $1.30 
376  in.  dial  only,  $1.00 
With  knob  $1.70 
Sent  postpaid  anywhere. 

|    For  sale  at  all  Radisco 
Agencies 

t  Ten  cents  brings  our  latest  cata- 
1  log  to  you,  describing  the  above 
dial  and  all  standard  radio  ap- 
1  paratus. 

|  A.  H.  CORWIN  &  CO. 

4   Dept.  F5,       4  West  Park  Street 
NEWARK,  N.  J. 

iinminuinniiiiiiu  iiujminmm  i  i  nam  minimi  mum 


"POROX" 

-Tr.d«  Mark- 
High  grade  Batteriea  made  up  in 
•ingle    transparent    Celluloid  and 
Pyralin  cell*  for  model  and  radio 
work. 

Special  Batteries  made  to  order 
also    duplicating    of    foreign  bat- 


Prices  on  request. 
ALBERT  MULLER 
8758  Queens  Boulevard 

Long  Island,  N.  Y. 


READY  FOR  IMMEDIATE  SHIPMENT 

"BROWN"  Super  Sensitive  Radio  Phones 

Latest  Improved 
Adjustable  Steel 
Reed  Cone  Dia- 
phragm Type. 
Light  weight  10- 
ounce,  the 
most  com- 
fortable and 
most  sensi- 
tive phone 
in  the 
world. 


BRITISH  ADMIRALTY  STANDARD 

4,000  Ohms  PRICE  $20.00 

8,000    "    22.00 

Resistances  from  5  Ohms  to  24,000  Ohms  to  Special  Order 

ALSO  WESTERN  ELECTRIC  VT-1  TUBES  AT  $11.00 
AND  VT-2  AT  $19.00  EACH 

RAWSON  ELECTRICAL  INSTRUMENT  CO. 

CAMBRIDGE  39,  MASS. 


DUCK'S 

Electrical 
and  Wirelesi 


No.  14 
264  Page* 

Catalog 


JUST  OFF  THE  PRESS 

ITt  Page,  of  Wlr.U., 

Instrument* 


Any  radio  amateur  will  tell  you 
'       there  is  no  catalog  to  take  its  place, 

and  that  it  is  a  Beacon  Light  to 
guide  you  in  the  selection  of  your  ap- 
paratus. 

THIS  UNRIVALLED  CATALOG 
MAILED  TO  ANYONE  UPON  RE- 
CEIPT OF  12c  IN  STAMPS  OR  COIN, 
which  may  be  deducted  on  first  dollar 
purchase. 

Great  cost  of  catalog  and  low  prices 
prohibit   distribution  otherwise 


What  This  Big  Catalog  Contains 


175  pp.   Wireless  Ap- 
paratus for  Com- 
mercial and  Ex- 
perimental use; 
10  pp.  Raw  Material; 

2  pp.  Transformers; 

9  pp.  Auto  and  Stf. 
Batteries: 

8  pp.  T  e  I  e  g  r  aph 
Instruments;  ■ 


I 

pp.   Motors   a  n  d  I 
Dynamos ;  | 
pp.  Flashlights ; 
pp.  Medical  Bat- 
teries ; 

pp.  Ammeters  and 
Voltmeters; 

pp.  Electrical  and 
Mechanical  Books. 


t 


THE  WILLIAM  B. 

244-246  Superior  Street, 


DUCK  CO. 

Toledo,  Ohio 


TELEGRAPHY 

(Both  Morse  and  Wireless  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  largest 
school:  established  46  veara.  Endorsed  by  Telegraph,  Rail- 
way. Radio,  and  Government  officials.    Expenses  low  - 


"ASK  ANYONE  WHO  HAS  U8BD  IT" 

USERS  ARE  PROVERS 

"My  Brandes  sets  brought  in  Coast 
stations  louder  and  clearer  than  the 
other  phones  with  which  the  sta- 
tion was  supplied."    (Name  on  re- 

ouest.) 

Brandes 
Wireless  Headset 


opportunities  to  earn  larsre  portion 
DODGE'S  INSTITUTE        743  C  StrMt.  Valearalss.  Ind. 


Superior,  2000  ohms,  $7 

TRIAL  Test  out  Brandes  Wireless 
OFTfTP  Receivers  against  any  other 
urrLR  make.  Test  them  for  sensi- 
tiveness, clearness  and  dis- 
tance. If  within  ten  days  you're  not 
only  satisfied  but  enthusiastic  .  over 
them — back  comes  your  money  without 
a  question.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone*  The 
two  diaphragms,  toned  exactly  alike 
strengthen  the  signals  and  prevent 
blurring.  Used  by  many  U.  S.  Gov  - 
ernment experts  and  experts  abroad; 
by  colleges  and  technical  schools;  and 
by  professionals  and  amateurs  every- 
where. 

SEND  4c  FOR  CATALOG  M 

C.  BRANDES  f^J^i 

j  1  IN  C  , 
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ACME 
AMPLIFYING 


TRANSFORMER  ( 


$5.00 


HAVE 
YOU 
SEEN 
THESE? 


ACME 
AMPLIFIER  $13.00 
DETECTOR  10.00 


Ask  your  dealer  to  show  them  to  you 
Ask  us  to  send  you  our  bulletins 


ACME  APPARATUS  COMPANY 

24  WINDSOR  STREET, 
CAMBRIDGE  39,  MASS. 

Transformer  and  Radio  Engineer*  and  Manufacturers 


DEALERS'  DELIVERIES  ARE  INVERSELY  PROPOR- 
TIONAL  TO  DEMAND.    ORDER  NOW  I 


TUBE  CONTROL  PANELS 

of  unit  size,  5lA"  High  43  2"  Wide 

Beauty  and  convenience  have  been 
incorporated  in  the  design  of  these 
Panels  to  an  unusual  degree.  The 
detector  panel  has  a  plug  connec- 
tion for  the  telephones  which  takes 
your  regular  phone  tips.  The  am- 
plifier panel  has  binding  posts 
making  it  very  easy  to  connect 
two  of  these  together  as  a  two 
stage  amplifier.  Both  instruments 
will  give  you  the  utmost  value  for 
your  money  and  the  name  Clapp- 
Eastham  Co.  engraved  on  the 
bakelite  panel  carries  with  it  al- 
most 13  years  development  ex- 
perience in  the  Radio  Field.  Cata- 
logs mailed  for  6c  stamps. 

Order  on*  or  both  panels 
from  your  dealer  to-day 


Tub*  Control  Detector  Panel  Z.  R.  D . 
One  Stage  Amplifier  Panel  Z.  R.  A. . 


*  13.00 
18.00 


CLAPP-EASTHAM  COMPANY 


131  Main  Street 


Cambridge,  Mass. 


MAKE  YOUR  OWN  REGENERATIVE  RECEIVER 
USE  WILCOX  VARIOMETER  PARTS 


SET  NO.  ONE  con- 
tains carefully  turned 
wooden  parts  as  il- 
lustrated. 

Price  $2.50  Postpaid 


THE   WILCOX  LABORATORIES, 


SET  NO.  TWO  eon- 
tains  all  parts  for 
variometer  Including  a 
3"  dlaL 

Price  $5.00  Postpaid 


LANSING,  MICH. 


r"TT  .WH&VT  CALORIZING  IS 

QEVERAf3»yfears  ago  one  of  the  large 
O  electric  companies  instituted  a  re- 
search for  the  development  of  some 
processes  of  treatment  that  would  ren- 
der metals  more  resistant  to  oxidation 
at  high  temperatures.  At  the  present 
time  the  process  has  reached  a  stage 
where  this  company  is  using  it  regu- 
larly; it  has  been  tried  out  in  several 
other  connections,  notably  that  of  soot- 
blowers  already  mentioned,  and  ii 
seems  so  promising  that  a  company 
has  been  formed  for  the  sole  purpose 
of  commercializing  it. 

The  process  to  which  the  -  name 
"calorizing"  has  been  applied  depends 
upon  the  high  heat  resistance  of  alu- 
minum oxide.  The  parts  to  be  treated 
are  packed  to  a  retort  with  an  alumina 
mixture  and  other  chemicals  whose 
identity  is  not  for  the  present  divulged ; 
hydrogen  gas  is  introduced  into  the  re- 
tort, and  the  temperature  is  then 
brought  gradually  up  to  1,650  degrees 
Fahrenheit  in  the  electric  furnace.  After 
holding  the  heat  at  this  point  for  a 
proper  time,  the  retort  is  allowed  to 
cool  slowly,  the  introduction  of  the  hy- 
drogen still  continuing.  When  cold,  the 
treated  parts  are  withdrawn  and 
cleaned.  It  is  then  found  that  the  alu- 
mina has  penetrated  the  surface  metal 
of  the  treated  parts  to  a  greater  or 
less  degree,  depending  upon  the  time 
through  which  the  process  is  allowed 
to  extend.  A  homogeneous  protective 
alloy  is  thus  formed  with  the  surface 
metal,  not  unlike  an  amalgam.  This 
alloy  shell  is  strongly  resistant  to  the 
oxidizing  influence  of  heat,  and  at  the 
same  time  no  physical  change  is  ap- 
parent in  the  calorized  portion  of  the 
metal,  with  the  exception  of  the  mild 
anneal  resulting  from  the  heating  in 
the  furnace.  In  particular,  there  is  not 
the  slightest  tendency  of  the  protective 
shell  to  strip  or  otherwise  to  behave  as 
anything  other  than  an  integral  part 
with  the  metal  beneath  it. 

Where  high  temperatures  in  combus- 
tion are  employed,  ranging  up  to  1,800 
degrees  Fahrenheit,  calorized  metal 
said  to  give  most  excellent  results.  The 
ideal  temperatures  for  its  use  range 
from  1,100  to  1,750  degrees  Fahrenheit, 
and  at  1,800  degrees  the  resistance  to 
oxidation  from  heat  very  slowly  dimin- 
ishes. Close-grained  cast  iron,  black 
and  wrought  iron,  steel,  nickel,  nickel- 
steel,  brass,  bronze  and  copper  have 
been  successfully  calorized  and  a  much 
longer  life  incorporated  in  their  use 
in  high  temperatures.  A  large  appli- 
cation is  seen  in  relation  to  calorizing 
of  annealing  and  carbonizing  boxes, 
pyrometer  protection-tubes,  retorts, 
super-heaters,  vaporizers,  burner  col- 
lars, pipe  and  tubing  and  a  multitude 
of  other  uses  among  many  industries 
Calorizing  is  hot  a  preventive  of  atmos- 
pheric oxidation  or  oxidation  from 
moisture. 
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PEDIGREES 

Have  you  ever  traced  your  pedigree? 

If  you  have,  you  probably  discovered  that  you  are  the  lineal  descendant  of  some  great  family 
or  individual  whose  achievements  have  stood  out  in  history. 

How  you  swelled  with  pride  when  you  traced  the  red  blood  in  your  veins,  the  blood  of  these 
wonderfully  aristocratic  men  and  women. 

Just  as  you  take  pride  in  your  pedigree,  we  take  pride  in  ours;  going  back  to  the  very  begin- 
ning of  the  business  world,  we  find  that  our  pedigree  runs  to  the  most  royal  of  all  royalty. 

The  House  of  Service 

From  the  very  start  we  have  devoted  our  time  to  "Service";  we  have  breathed  it,  lived  it. 
talked  it,  and  as  we  grow  our  ideal  grows  with  us — we  uphold  our  pedigree,  our  one  doctrine 
to  all  who  will  let  us. 

Not  only  have  we  traced  our  pedigree,  but  the  pedigree  of  our  apparatus. 

Pedigreed  apparatus  is  the  best  you  can  buy,  no  better  can  be  had,  old  established,  tried  and 
true,  instruments  of  quality,  that  will  give  you  service  at  all  times. 

Why  not  come  to  us  for  the  next  instrument  you  need  and  we  will  show  you — just  what  we 
mean  by  pedigree. 

We  list  one  of  the  most  complete  stocks  of  Radio  apparatus;  which  includes  every  manufac- 
turer of  responsibility. 

Our  special  department  of  small  parts,  just  installed,  is  unique  in  the  fact  that  we  cater  to 
accessories  in  radio,  every  necessary  part,  including  Contact  points,  switch  points,  knobs, 
switches,  bushings,  etc;  you  should  not  fail  to  see  our  special  display  of  these  parts,  in  the 
first  show  case  on  the  right  as  you  enter  our  showrooms. 

You  can  secure  a  more  comprehensive  idea  of  our  service,  individual  and  mail  order,  by  pay- 
ing us  a  visit  or  sending  twenty-five  cents  for  catalog,  the  cost  of  which  will  be  deducted 
from  the  first  order  of  five  dollars. 

If  you  are  looking  for  something  in  electrical  apparatus,  we  have  it,  including  a  most  com- 
plete line  of  heating  appliances. 


From  Nothing  to  Something 

YOU  WILL  DO  IT 
YOU  WILL  DO  IT 
YOU  WILL  DO  IT 

YOU  WILL  DO  IT 

Watch  next  month* s  issue 


Our  word  of  honor  to  you  is  our  guarantee.  Let  us  prove  it. 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

J.  DI  BLASI,  Secretary  J.  STANTLEY,  Treasurer 

DEPT.  F.6.  6  WARREN  STREET  NEW  YORK 
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DeForest  Portable  Buzzer 

"Radiophone"* 

Type  OT-5 

A WIRELESS  Telephone  for  Automobiles,  Motor 
and  Sail  Boats,  Camps,  Surveying  and  Explor- 
ing Parties,  Forest  Patrol,  Farms,  and  all 
isolated  places.  Operates  on  two  6-rolt  storage 
batteries ;  no  outside  source  of  power  required. 
Easily  transported;  entire  Transmitter,  Including 
batteries,  weighs  less  than  60  pounds.  Range  on 
ordinary  Amateur  aerial,  la  5  to  10  miles ;  can  be 
materially  exceeded  under  proper  conditions.  Op- 
erates with  any  suitable  Receiver  and  Audion  De- 
tecter;  with  or  without  Audion  Amplifier,  depending 
on  the  range  to  be  covered  and  loudness  of  reception 
desired. 

Without  Storage  Batteries 
Price      Including  Vacuum  Tube.  $135.00 
F.   O.   B. — New  York 

Investigate  this  new  DeForest  production  now.  Order  at 
once  to  insure  early  delivery:  either  thru  your  regular 
dealer  or  direct  from  us. 

DE  FOREST  RADIO  TEL.  &  TEL.  CO.,      mis  Sodgwick  a™.,  n.w  York  city 

Invontors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
Lee  DeForest,  Inc.,  41S  Third  St.,  San  Francisco,  Western  Distributors 


Ask  Your  Dealer  for  these 
"Standard  Products" 


7623— Price  $1.35 


Miniature  Jack  and  Plug — Price  $1.60  Per  Dozen 

RICHTER  &  BYRNE,  Manufacturers 

198  Roeblin*  St.,  Brooklyn,  N.  Y. 
Pacent  Electric  Co,  Inc.,  Sole  Eastern  Agent  a 
150  Nassau  St,  New  York,  N.  Y. 


Federal 
Radio 
Accessories 

Are  the  Recognized 
STANDARDS  for  Their 
Respective  Uses. 
BULLETIN  102  W.A. 

Gives  full  description.  Be- 
sides it  contains  valuable 
information  on 

AMPLIFICATION 

of  Radio  Signals 

Send  6c  in  Stamps  today  and 
receive  this  Bulletin. 

FEDERAL  TELEPHONE 
AND  TELEGRAPH  CO. 
1756  Elmwood  Avenue 
BUFFALO,  N.  Y. 


We  want  a  subscription  agent  In  every  Radio 
Association  throughout  the  country.  Liberal 
terms.  Address 

Circulation  Manager,  Everyday  Engineering 
Magaafoe,  2  West  45th  St.,  New  York  City. 


RADIO  MEN 

THE 

Mutual  Purchasers  Association 
will  say*  you   money  on  all 

WIRELESS  APPARATUS 

rVrrte  Dept.  E10  for  detail: 

Mutual  Purchasers  Association 
2-4  Stone  Street,  New  York 


REWINDING  A.  C. 

and  all  awttaai  far  sssndi 
dearly  ■ 
rhmiD. 

Mtitng  starr  rswindlnt  and  rscwjpsaUM  nrsskav 
aaaoMetans  and  abverlmenteni  wul  lad  t£*  bosk 
tartly  what  the  asms  Indies  "Ha  BeoMea 


MOTORS 

and  an  awUaxU  far  ^SfM&iT^affiMS 
diagrams  with  detailed  srnlsasuoas 


Workers  Friend."  Prise  $4. 
(C.O.D.— U.S.A.  only). 

HENRY  F.  B0SSHART 


P.  0.  Bsx  H  Hsawsjsed  Sts. 


Plttssarai.  Pea  as. 


A  NEW  DETECTOR 

That  eta  either  bt  used  as  s  Panel  Unit,  as  sdraateo 
hr  this  ataisakM  or  "on  ttw  table,"  sad  only  ant  knob 
tt  need  far  Pstlllisi land  .Prtssura.  lastsnttr  sdJoaUbh 
»  sny  apot  on  she  errttaL  Prlet  lnetndes  tatted  talent 
pass  I  toe.  hr  t%  W  UN.    Bass  I  las.  by  S  tot 

i  snas  is.  as. 

Juft  write  /or  information  mnd  Itmt 

THE  BARWICK  RADIO  SUPPLY  CO. 

»»  Britannia  Ave.  Hamilton.  Ont..  Can 


|   |  Loose  Ceupleri 

Arnotte 

m  ■  V  »         eratur.  wkleh  It 


J.F.  ARNtLD 


2082  Lexington  Av„  N.Y. 
EstaUiahed  1910 


INDIA  AND  BRAZIL  MICA 

MICA  commonly  occurs  in  pegma- 
tites, which  consist  of  large  crys- 
tals of  feldspar  and  quartz,  mica  con- 
stituting but  a  small  proportion  of  the 
total  rock  mined.  Much  of  the  feld- 
spar thus  thrown  out  during  the  proc- 
ess of  mining  is  pure  and  of  high  qual- 
ity, and  the  Bureau  of  Mines  has 
suggested  that  much  of  it  could  be 
utilized  for  ceramic  purposes.  En- 
couragement is  given  to  such  utiliza- 
tion by  the  fact  that  several  mines  now 
worked  for  mica- were  formerly  operated 
for  the  production  of  feldspar.  Where 
mines  are  not  readily  accessible  to  rail- 
roads feldspar  utilization  might  not  be 
feasible,  for  it  is  a  much  lower  priced 
product  than  mica  and  cannot,  there- 
fore, bear  as  heavy  transportation  ex- 
pense. Where  mines  are  located- close 
to  railroads,  however,  such  utilization 
would  tend  to  reduce  the  cost  of  mica 
mining  and  at  the  same  time  assist  in 
the  solution  of  the  waste-disposal 
problem. 

Methods  of  mining  mica  in  India 
are  very  primitive.  In  place  of  using 
explosives,  fires  are  built  and  water 
thrown  on  the  heated  rock  surface. 
Iron  wedges  are  driven  into  the  cracks 
thus  formed,  and  the  rock  masses  re- 
duced and  removed.  After  separation 
from  adhering  rock,  the  mica  "books" 
are  taken  from  the  pits  by  women  or 
coolies,  who  carry  them  on  their  head? 
to  the  cobbing  sheds.  The  cobbed  and 
sorted  mica  is  carried  in  baskets  on 
bullock  carts  to  the  main  offices,  some 
of  which  are  distant  a  seven-day  trip 
from  the  mines.  India  mica  is  of  very 
high  quality,  and,  for  the  most  part, 
the  trimming  and  grading  are  done 
much  more  carefully  than  in  America. 

The  principal  mica  deposits  of  Bra- 
zil are  situated  in  the  states  of  Bahia. 
Sao  Paulo,  Goyaz  and  Minas  Gereas. 
Some  of  them  are  of  wide  extent  and 
sufficiently  rich  in  mica  to  render  min- 
ing operations  attractive.  Production 
increased  from  1,435  kilos,  valued  at 
$1,152,  in  1910,  to  15,348  kilos,  valued 
at  $12,964,  in  1914,  and  to  53,743 
kilos,  valued  at  $55,859,  in  1916.  Ex- 
ports from  the  state  of  Sao  Paulo  alone 
in  1917  amounted  to  10,771  kilos  and 
in  1918  to  11,604  kilos  (1  kilo  equals 
2.2  pounds).  The  product  is  shipped 
to  England,  France,  Germany,  Italy 
and  the  United  States. 

The  best  product  of  Brazil  is  termed 
"ruby  clear  mica,"  which,  according  to 
some  experts,  compares  favorably  with 
India  ruby  mica.  In  view  of  the  in- 
creasing demand  for  electrical  mica, 
the  quality  of  the  Brazilian  product 
justifies  greater  development,  but  the 
deposits  are  handicapped  by  poor  trans- 
portation. Thus  in  1912  the  mica  was 
worth  only  one-eighth  to  one-twelfth 
as  much  in  the  Sao  Paulo  market  as 
when  delivered  in  England. — U.  S. 
Bureau  of  Mines. 
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WHAT  IS  NEW  IN  AVIATION 
(Continued  from  page  505) 
equal  and  a  dihedral  angle  is  given  to 
the  bottom  plane  only.  The  ailerons 
are  constructed  on  the  firm's  patented 
system  of  balance  which  was  first  fitted 
to  the  large  four-engine  machine,  with 
the  result  that  this  large  machine  can 
easily  be  controlled  by  one  pilot  with- 
out the  use  of  servo  motors  or  other 
contrivance.  The  overall  span  of  the 
planes  is  75  ft.  and  there  is  no  stagger. 
It  is  proposed  in  a  short  time  to  fit  the 
new  high  lift  plane  system  which  has 
been  evolved  by  this  firm.  Experiments 
along  these  lines  are  proceeding. 

The  fuselage  is  devoted  entirely  to 
carrying  the  crew,  passengers  and  for 
cargo.  The  pilot  and  engineer  are 
seated  on  the  extreme  nose  of  the  ma- 
chine in  a  comfortable  cockpit,  in 
which  all  engine  controls,  instruments 
and  other  apparatus  necessary  for  the 
working  of  the  machine  are  arranged 
within  easy  reach  of  the  pilot  or  en- 
gineer, as  required.  The  dashboard 
carries  a  full  set  of  instruments,  and 
provision  is  made  for  Marconi  wireless 
gear  to  be  fitted  if  required.  Both 
pilots  and  engineer's  seats  are  comfort- 
ably upholstered,  and  the  rudder  bar  is 
adjustable  both  as  to  height  and  dis- 
tance from  the  pilot.  A  partition  im- 
mediately to  the  rear  of  the  pilot  di- 
vides the  forward  cockpit  from  the 
main  fuselage  saloon  or  cargo  space. 
This  saloon  occupies  three  complete 
bays  of  the  fuselage  and  measures  4  ft. 
6  ins.  wide  by  6  ft.  high  by  22  ft.  long. 
The  whole  of  this  space  is  provided 
with  flooring  which  is  of  a  new  type, 
considerably  lighter  and  stronger  than 
previously  used.  Adjustable  Triplex 
Safety  Glass  windows  are  fitted  in  the 
sides  of  the  fuselage,  and  seating  ac- 
commodation provided  for  15  passen- 
gers, each  of  the  passengers  having  a 
window  immediately  next  to  him. 

As  previously  mentioned,  no  struts 
or  internal  structure  of  any  description 
occur  throughout  this  saloon.  A  large 
side  door  is  provided  for  access  to  the 
saloon,  and  steps  are  provided  which 
can  be  adjusted  to  position  from  inside 
the  saloon  if  necessary.  For  cargo  pur- 
poses, trap  doors  can  be  arranged  in 
the  cargo  space,  as  required.  The  fuse- 
lage is  constructed  in  three  sections. 
The  front  section  comprises  the  pilot's 
cockpit,  with  all  the  instruments  and 
controls.  The  second  section  contains 
the  passenger  saloon  or  cargo  space, 
and  the  third  and  last  section  extends 
from  the  rear  end  of  the  saloon  to  the 
rudder  post,  either  of  these  sections 
being  easily  changeable. 

The  engine  nacelle  framework  is  of 
steel  tube,  and  is  so  arranged  that  the 
engine  stands  outside  the  wing  hinges. 
The  gasoline  tanks  are  carried  on  the 
same  framework  but  behind  "the  en- 
( Continued  on  page  563) 


"What  you  want  to 

know  is  right  here" 

That's  why  machinists  are  buying  the  Starrett  Dais 
Book.  It's  practical.  Just  the  things  you  want  to  know 
-and  only  those  things — ready  for  use  when  you  want 
theiu.  Information  about  cutting  speeds,  change  gears, 
'lull  and  tap  sizes,  screw  and  gear  cutting,  decimal 
equivalents,  etc. — all  in  a  handy  book  that  you  can 
keep  In  your  kit  or  carry  In  your  pocket,  ready  for 
ronstant  reference. 

Hound  In  red  Athol  leather,  180  pages.  Size  4H  x  7. 
Price  75c  at  your  hardware  dealer's  or  direct  from  us. 
Ask  for  Catalog  21  "MB"  too,  It's  free. 

THE  L.  S.  STARRETT  COMPANY 

The  World's  Greatest  Toolmakera 
Mfrs.  of  Hack  Saws  Unexcelled 

ATHOL  MASS. 


Richardson's  Polyphase  Slide  Rule 

m 


iui     llif    lif'ii...     A      11,    1/    aUiti    U    fin's  ,    sVlvw    *    i_l  u: 

Polyphase  Scale.  Logarithm,  Slut  and  Tangent  Scales. 
All  graduation!  are  printed  on  wbJU  coated  steel  from 
engine  dl Tided  platca.  These  Scale*  are  accurate  and 
will  retain  their  accuracy  Indefinitely.  They  are  set 
affected  br  acids,  alkalies,  water  or  grease.  Length  of 
rule  10".  A  100  page  Instruction  Book,  which  teaches, 
all  there  la  to  know  about  slide  rules,  U  sent  with 
each  order. 

Price  of  the  Rlchardsoo'a  Polyphase  Slide  Rule,  In 
case,  with  a  100-page  Instruction  Book.  12.00. 

km  Ideal  slide  rule.  It  Is  low  priced  and  an  equal 
to  any  ether  rule  In  appearance,  accuracy  and  dura- 
bility. Be  conTlnced.  Your  money  will  be  promptly 
refunded  If  you  are  Dot  satisfied. 

Bend  for  our  40  page  catalogue  of  supplies.  It  de- 
scribes rules  ranging  from  50c  to  $10  each.  Instructions 
In  Logarithms  and  Trigonometry  free  with  every  catalogue 

GILSON  SLIDE  RULE  CO.,  Niles.Mlch. 


H  T  U 


liang  -  proof, 

weather-proof. 


knock  -  proof, 
thief-proof 


that's  what  you'll  say  when 
you  see  this  handy,  compact 

UNION  GARAGE 
TOOL  CHEST 

t'nlon  Tool  Chests  are 
durable,  handsome,  of  the 
best  workmanship  and 
finest  material.  There  are 
24    sizes   and    styles  to 

choose  from— an  economical  chest  for  erery  mechanla's 
needs.  Sold  on  "Satisfaction  or  Money-Back"  guar- 
antee, 

WRITE  FOR  FREE  CATALOG 

and  let  us  tell  you  more  about  Union  Tool  Cheats 
UNION  TOOL  CHEST  CO.,  Inc. 

34  Mill 


EVERYDAY  ENGINEERING  MAGAZINE 

Is  the  Only  Publication  That  Meets  the  Needs  of  the  Experimenter 
and  Home  Mechanic.    It  Tells  How  to  Make  and  Do  Things, 
and  Why  Things  Are  Done.  Subscribe  Now. 
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MODEL  AIRPLANE  ENGINES 

3  Cylinder  Rotary  Compressed  Air 
Engines, 
fa  in.  bore,       in.  stroke 
%  in-  bore,  %  in.  stroke 
%  in.  bore,  \k  in  stroke 
6  Cylinder  rotary  steam  engines,  steel 
cylinders,  tobin  bronze  pistons,  alu- 
minum crank  case. 

M  in.  bore,  H  in.  stroke 
Send  stamp  for  descriptive  circular. 

MODEL  MACHINE  SHOP  CO. 
415  East  71st  Sc.        New  York  City 


THE  EXPERIMENTER'S  SHOP 


SHOP  TOOLS  AND  EQUIPMENT 

Rough  and  machined  cutinn  for  6*  lithe 

DESIGNS  FOR  MODEL  BOATS 

Drawings  of  famous  ML- SO  British  Destroyer 
Send  stamp  for  catalog 
HUHH   MFG.  CO..  552  Elm  St..  ARLINGTON.   N.  J. 


OH— Just  What  I  Wanted 
Real  Model  Racing  Yachts 

Sails  Fastar  Than  You  Can  Walk 

Sport  for  Men  and  Boys.  Con- 
struction Set  —  complete  —  30 
INCHES  LONG,  WITH  RIG- 
GING. FITTINGS  and  HEAVY 
LEAD  K^-T'.  ready  to  assemble. 
5  SCREWS,  20  BEADS  and  Yacht 
Is  built.  Also  same  Model  finished 
ready  to  sail.  Just  printed,  book 
on  "Model  Yacht  Sailing."  sent 
for  25c.  snd  your  dealer  s  name 
and  address,  giving  full  Instruc- 
tions of  the  Sport:  how  to  sail, 
rig.  nautical  terms,  etc.,  etc. 
Boat  *  Mfg.  Corporation 
New  Yerk  City 


New  York  Model 
Dept.  EM.  IS  Broadway 


"Richards'  Made" 

Complete  Construction 
Sets  from  which  you 
can  build  successful 
Sailing  Models.  Cir- 
cular tells  the  rest. 
Send  for  it. 

WM.  RICHARDS 

747  Treroont  Are.  New  York  City 


Small  Steam  Engines  and  Boilers 

~g        A?T\>   CAS  and  GASOUNE  ENGINES 

tarA   H  H  P.  up;  Pomps.  Gears,  Model 
A^H  ffl   Makers'  Supplies,  Castings,  Etc. 


Catalog  and  List  sent  for  15c 
stamps  (or  coin  preferred.) 


Modern  Engine  &.  Supply  Co. 
342  Monad  nock  Block,  Chicago 


MODEL  ELECTRIC  MOTOR 
YOU 

can  build  this  working  model.  All  parts 
furnished  complete  with  Blue  Prints.  No 
Extras  required.  $2.00.  Blue  Prints  only  25c 

A.  F.  CA8SEL 
52  W.  130th  Street.  New  York  City 


Real  Radio  Apparatus 


Standard  and  Special 

To  the  amateur  and  experimenter  desiring  Standard 
apparatus,  we  offer  our  complete  line  such  as  we  supply 
to  the  U.  S.  Navy  and  Army,  high  grade  commercial 
and  foreign  governmental  institutions. 

Our  Radio  and  Audio  Frequency-Multi-Stage  ampli- 
fiers represent  the  highest  development  in  this  line. 

WIRELESS  IMPROVEMENT  COMPANY 

Radio  Engineers — Manufacturers  and  Distributors 

47  West  Street  New  York 

"Contractors  to  the  U.  S.  Navy  and  War  Depts." 


CW"  EQUIPMENT 


MOTOR  GENERATOR  SET 

Direct  coupled,  4  bearing  unit  Drive  Motor  of  induction  type, 
1  10  v.,  A.  C.  S.  P.,  compound  wound  D.  C.  Generator,  48  com- 
mutator bars,  output  500  v.,  1 75-200  watts,  continuous.  Set 
mounted  on  substantial  oak  base  and  furnished  complete  with 
field  rheostat  regulating  output  voltage.  Delivery  .Oct.  1,  1920. 
Price  F.  O.  B.  Boston,  $130.00 

D.  C  GENERATOR 

Output  500  v.,  175-200  watts.    Delivery  Oct.  1,  1920. 
Price  $70.00 

SPECIAL  S.  P.  A.  C.  MOTOR 

Operates  on  1 1 0  volts,  60  v.  A.  C.  current.  Rated  at  J4  H.P. — 
guaranteed  to  develop  1  /3  H.P.  continuously.  Draws  4.5  am- 
peres, I  750  R.P.M.         Price  $27.50 

"Bulletin  14" — 108  pages— over  100  illustrations — sent  upon  receipt  of 
ten  cents.    A  Rebate  Certificate  good  for  10  cents 
on  first  dollar  order  is  inclosed 


ATLANTIC  RADIO  CO. 

INCORPORATED 
Main  Office:  Portland  Branch: 

88  Broad  Street,  Boston,  Mass.  15  Temple  Street,  Portland,  Me. 


BE  SURE  AND  ORDER  YOUR  OCTOBER  COPY 
OF  EVERYDAY  ENGINEERING  MAGAZINE  EARLY 


WHY  NOT  SUBSCRIBE  AND  BE  SURE  OF  RECEIVING  EVERY  COPY  AS  ISSUED. 
SEE  OUR  SPECIAL  OFFER  ON  PAGE  572.   VALUABLE  BOOKS  GIVEN  AWAY. 
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WHAT  IS  NEW  IN  AVIATION 
(Continued  from  page  561) 

gines,  and  a  fireproof  partition  is  ar- 
ranged between  die  tank  and  die  en- 
gine. No  bracing  wires  or  struts  pass 
through  the  fuel  tanks,  and  both  the 
engine  and  tank  are  very  readily  re- 
movable when  required.  The  oil  tank 
is  immediately  behind  the  engine,  and 
the  radiator  is  of  the  nose  type  carried 
in  front  of  the  engine.  The  whole  of 
the  engine  unit,  tanks,  etc.,  are  covered 
with  a  stream-line  aluminum  cowling 
circular  in  cross  section. 

The  undercarriage  is  similar  in  de- 
sign to  that  used  so  successfully  on  the 
large  four-engine  Handley-Page  ma- 
chines, and  consists  of  two  entirely 
separate  units,  each  unit  having  two 
wheels,  one  below  the  engine  and  the 
other  near  the  fuselage,  and  all  mem- 
bers are  universally  jointed  so  as  to 
allow  for  any  movement  of  either  shock 
absorber.  No  portion  of  the  under- 
carriage projects  below  the  fuselage  and 
thus  any  arrangement  for  dropping 
nails,  etc,  from  the  fuselage  will  not 
be  interfered  with.  The  tail  skid  is  of 
the  usual  type,  with  the  exception  that 
it  is  kept  almost  entirely  within  the 
fuselage,  thus  considerably  reducing 
head  resistance. 

A  monoplane  tail  is  fitted  of  ample 
size,  and  carries  the  usual  elevators. 
The  vertical  surfaces  consist  of  a  mono- 
plane fin  and  balanced  rudder  arranged 
on  the  center  line  of  the  fuselage.  The 
elevators  are  unbalanced,  but  are  care- 
fully proportioned  so  as  to  reduce  the 
load  on  the  pilot's  hand,  and  in  addi- 
tion, hand-adjusting  gear  is  provided 
for  the  tail  plane  itself,  whereby  the 
pilot  can  alter  the  trim  of  the  machine 
at  any  time  during  the  flight. 

Vickers  Commercial  and  Amphibian 

Since  its  first  inception  the  Vimy- 
Commercial  has  been  altered  and  im- 
proved in  several  respects.  The  large 
cabin  with  seating  accommodation  for 
9-10  passengers,  is  built  upon  the  fa- 
mous Saunders  "Consuta"  principle 
with  the  layers  of  plywood  sewn  to- 
gether, a  form  of  construction  which 
has  proved  very  strong  and  durable. 
This  construction  also  has  the  advan- 
tage that  there  is  no  internal  cross  brac- 
ing in  the  cabin,  which  is,  therefore, 
particularly  roomy  and  comfortable. 
There  are  eight  wicker  seats  arranged 
along  the  sides  of  the  cabin,  and  a 
ninth  wooden  seat  is  placed  on  the  star- 
board side,  opposite  the  entrance  door. 

The  pilot's  cockpit  is  entered  through 
two  doors  in  the  forward  bulkhead  of 
the  cabin,  and  below  this  is  a  space  for 
cargo,  mail  or  luggage.  A  separate 
door  in  the  port  side  enables  the  cargo 
to  be  loaded  or  unloaded  without  incon- 
veniencing the  passengers  in  the  slight- 
est. For  long  non-stop  flights  two  pilots 
(Continued  on  page  564) 


DRAKE'S 


PRACTICAL 
MECHANICAL 


BOOKS 


They  Will  RaisejYour  Pay— 

ORDER  ON  5-DAY  TRIAL 

The  books  listed  below  will  perfect  you  in  your  chosen  trade — pave  the  way 
to  obtain  the  big  positions — the  fat  pay  envelopes.  Written  in  non-technical 
language  easy  to  read— easy  to  understand.  We  will  send  any  book  post- 
paid— you  benefit  five  days — if  not  entirely  satisfied  return  the  books  and 
your  money  will  be  refunded  in  full.     Order  direct  from  this  page. 


Shop  Practice 
Books 

Sheet  Metal 
Workers' 
Manual, 

..Leatherette  12.00 
Oxy  -  Acetylene 
Welding  and 
Cutting 

..Leatherette  $1.75 
Sound  Welds 

 Cloth  $2.00 


Handbook  for  Millwrights  Cloth  $2.1 

Modern  Blacksmlthlng   Cloth  SI.; 


Ta'b"sthmlc 

..Leatherette  $2.00 
00 
25 

Machine   Shop  Practice  Cloth  $2.00 

Mechanical  Drawing  and  Machine  De- 
sign  Cloth  $2.00 

Pattern  Making   Leatherette  $1.50 

Carpentry 
and  Building  Books 

Modern  Carpentry,  2  vols  Cloth  $2.50 

The  Steel  Square,  2  vols  Cloth  $2.50 

Wooden  Boat  and  Shipbuilding. .  .Cloth  $1.50 
Modern     Estimator    and  Contractors' 

Guide   Cloth  $1.50 

Light  and  Heavy  Timber  Framing. Cloth  $2.00 
Builders'  Architectural  Drawing.  .Cloth  $2.00 

Concretes   Cloth  $1.50 

Practical  Bungalows  and  Cottages .  Cloth  $1.00 
Hodgson's  Low  Cost  American  Homes...  $1.00 
Practical  Course  In  Roof  Framing. Cloth  $1.50 
stair  Building  and  Hand  Hailing.  .Cloth  $1.25 

Electrical  Books 

(Leatherette  Bindings) 

Practical  Applied  Electricity   $2.50 

Motion  Picture  Operation   $1.75 

Alternating  Current    $1.75 

Electric  Motor  Control  Systems   $1.75 

Wiring  Diagrams  and  Descriptions  $1.75 

Electrical  Tables  and  Data  $1.75 

Armature  and  Magnet  Winding  $1.75 

Modern  Electrical  Construction  $1.75 

Modern  Electric  Illumination   $1.75 

Electricians'  Operating  and  Testing 
Manual   $1.75 

Drake's  Electrical  Dictionary  $1.75 

Electric  Motors,  Direct,  Alternating....  $1.75 

Electrical  Measurements  and  Meter  Test- 
ing   $1.75 

Drake's  Telephone  Handbook   $1.75 

Modem  American  Telephony   $2.00 

Easy  Electrical  Experiments  Cloth  $1.25 

Wireless  Telegraph  and  Telephone  Hand- 
book  Cloth  $1.25 

Telegraphy  Self-Taught  Cloth  $1.25 

Steam  Engineering 
Books 

Swingle's  Handbook  for  Steam  Engineers 

and  Electricians  Leatherette  $3.50 

SEE  ALSO  OUR  OTHER  AD  ON  PACE  8 

ORDER  DIRECT  FROM  THIS  PAGE— ON 
OUR  MONEY-BACK  PLAN 

The  books  listed  above  are  only  a  few  of  the  many  in 
our  catalogue,  which  you  will  receive  promptly  after 
filling  out  and  mailing  us  the  attached  coupon.  For 
quick  action  order  direct  from  this  page — cross  name 
of  each  book  wanted  and  send  In  with  the  price 
quoted.  We  prepay  postage  and  send  the  books  on 
our  money-bark  plan. 

FREDERICK  J.  DRAKE  &  CO. 

PUBLISHERS 

1014  Michigan  Ave.,  Chicago 

Drake  Books  Are  For  Sale  at  All  Book  Stores 


Complete    Examination    Questions  and 
Answers  for  Marine  and  Stationary 

Engineers  Leatherette  $2.00 

Steam  Boilers   Leatherette  $2.00 

Swingle's  Catechism  of  Steam,  Gas  and 
Electrical  Engineering  Leatherette  $1.50 

Painting  Books 

Scene  Painting  and  Bulletin  Art.. Cloth  $3.50 

A  Show  at  Shu'  Cards  Cloth  $3.50 

Sign  Painting   Cloth  $3.50 

Strong's  Book  of  Designs  Leatherette  $3.50 

Slgnist's  Alphabets   Cloth  $1.50 

Modern  Painter's  Cyclopedia  Cloth  $1.50 

Automobile  Painting  Cloth  $1.25 

Estimates,    Costs    and   Profits,  House 
Painting  and  Interior  Decorating. Cloth  $1.25 

New  Hardwood  Finishing  Cloth  $1.25 

The  Amateur  Artist   Cloth  $1.50 

New  Stencils  and  Their  Use  Cloth  $1.25 

Automobile  Books 

Automobile  Ignition,  by  H.  P.  Manly 

 Leatherette  $2.00 

Automobile  Starting  and  Lighting,  by 

H.  P.  Manly  Leatherette  $1.75 

Brookes'  Automobile  Handbook 

 Leatherette  $2.00 

The  Ford  Motor  Car,  Truck  and  Tractor, 

by  H.  P.  Manly   .Leatherette  $1.75 

Starting  and  Lighting  Troubles,  Remedies 
and  Repairs,  by  H.  P.  Manly 

 Leatherette  $3.00 

Automobile  Battery,  Care  and  Repair, 

by  H.  P.  Manly  Leatherette  $2.00 

Automobile     Catechism     and  Repair 

Manual   Leatherette  $1.50 

Tires  and  Vulcanizing,  by  H.  H.  Tufford 

 Cloth  $2.00 

Practical  Gas  and  Oil  Engine  Handbook 

 Leatherette  $1.75 

Automobile  Upkeep  and  Repair,  by  H.  P. 

Manly   Cloth  $1.50 

Motorcycle  Handbook,  by  H.  P.  Manly 

 Cloth  $1.50 

Oxy-Acetylene  Welding  and  Cutting,  by 
H.  P.  Manly  Leatherette  $1.75 

General  Instruction 
and  Reference  Books 

Practical  Bricklaying,  Self-Taught .  Cloth  $1.25 
Practical     Stonemasonry,  Self-Taught 

 Cloth  $1.25 

Practical,  Up-to-Dato  Plumbing. .  .Cloth  $1.50 

Hot  Water  Heating  Cloth  $1.50 

Elementary  Chemistry,  Self -Taught.  Cloth  $1.25 
Complete  Courses  in  Civil  Service.  .Cloth  $1.50 
Standard  Cyclopedia  of  Recipes. .  .Cloth  $1.50 
American  Star  Speaker  Cloth  $1.50 

New  Modern  Language 
Books 

By  Prof.  P.  S.  Allen,  University  of  Chicago 

French  without  a  Teacher  Cloth  $1.25 

Spanish  without  a  Teacher  Cloth  $1.25 

German  without  a  Teacher  Cloth  $1.25 


Everyday  French  (Easy  Conversation) .  .$1.25 
Everyday  Spanish  (Easy  Conversation).  $1.25 


FREDERICK  J.  DRAKE*  CO. 
Jol4  Michigan  Avenue 


Chicago,  IH 
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This  is  not  a  Real  Machine  but  a 
Wading  River  4-Foot  Scale  Model  NC-4 


•  Wading  Blrer 
you.  toe,  eu 
Okie  perfect  ex- 
nd  experl- 
tel  model.    It  1> 


i.  Paragon 
aTery  da- 


arty  .  _, 
Propellers— erery 
tall  a  perfect  repro- 
duettea  of  the  original. 
It  Is  aaay  to  build  with 
Wading  Klrer 


Tea  aaa  make 


SET 


■J-a 
972 


BUILD  AND  FLY  A  MODEL  NIEUPORT  SCOUT  BIPLANE 

M  from  our  oompleta  nnauamblad  outfits.   What  toil  bulldar  laya  stands 
achats  whs  build  this  perfect  modal. 

Fab.  »,  1P1P. 

nueaaa  wfth  ary  Nleemort  Biplane.  It  baa  fl 
E.  Watarhonee,  811  W.  Mo.  St,  El  Paso,  T« 

OF  II  SCALE  DRAWINGS  OF  BEST  KNOWN  MACHINES  FOR  $1.50 
■*  Includes  tha  Nleuport  monoplane,  Blarlot,  Curtlee  Hydroplane,  Antlonette,  Langley 
.  German  Taube,  Deperdusln,  Wright  biplana.  White  Kaear,  White  Flyer,  and  Champion 
Band  5c  for  oar  latest  catalogue  containing  illustrations  of  models  of  Curtlss  J-N.i-B, 
D.  Seoul,  Da  HaTiland  4,  Capronl  Biplane,  Handley  Page,  Sopwith  Trtplane  and  "" 


Han  bad 
181  fast. 


WADING  RIVER  MANUFACTURING  CO. 
D  Broadway  Brooklyn,  N.  Y. 


ARE  YOU 

an  aeronautical 
Student 
Draftsman 
Designer 
Constructor 
Pilot 

Mechanician 


uacai 

9 


Then  you  need  the  new  set  of  blueprints 
showing  how  the 

DELE  RAY  "MIDGET"  SPORTPLANE 

la  built.  These  drawings,  prepared  by  ex- 
perts, clearly  and  accurately  show  every  part 
af  the  aeroplane.  .... 

Seas— 17  It.  WalaBt— 509  lie. 

Uagtk— IS  tt.  Steed— 3S-U  aa.p.h. 
Ceraplats  set  of  ST   lane  blueprints  seat  tm- 
medfittiy  on  receipt  of  18.00. 


DELERAY  AIRCRAFT  WORKS 

Freeport,  Long  Island,  N.  Y. 
Airplanes  Englnet  Parte 


Airplanes 


s>  from  Unmeant  Me. 


ft. as).  wblab  iaatadse 


UmakeM  „. 

BmakaM  nrus  AJrplaaee  tar  aala.  shnisMai  riaraaarT 
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'         ~  -*        — "~  aJrplaaas,  Tnyi. 

lerew  Catuni  aad 
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Telegraph  Pictures 

BY  ELECTRICITY 
A  asaaplete  act  of  two  mscblaaia 
of  ttts  aaarrdoas  i  iialpmiat  for 
aau>  »».5o.    Inatrujjw,  a 
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piatare 
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Pie- 


grafted  by  these 
•are  telagraphiag  is  t 
tsteaee.   Write  today. 
L  JL  tBSHHW  CO   Deal.  L  Opha.  Dial 


UmakeM  as'^^^l 

.  Umaaaat  fiimnaailtr  aueae  ar 

farm  >w  wi  UambeM  Mitt  tha  W  mtflVTM 


Jrumbara.  La  tun.  It 


Jotntoa  Anlraala,  DenVuvuwa  and  Doll  How. Prtn 

rftal  takntai  31  their  tori  «nd  nonltlo  now  fofchrtal 
Ton,  Uank.M  sbov  .Urt.d  quick  and  i-o<n  F'nilicH  Hon*' 


IIP  'ilfiL?".*^  n?"ltuf."ow  f«rP>ri*tewa.  at 
W.  a.  PRICE,  Inc..  Q«pt.  17  Um«li»M  Bide. .  1 2T  Sth  Ay..  M.Y. 


MODEL  ENGINE  CASTINGS 

Par  engines  described  la  prerura  numbers  of 
"Breryday  Engineering."  Castings  made  In 
Bronas  or  "Durante."  Model  water  pumps 
also  "  ' 


J.  E.  CARRINGTON 
4*  8a.  Cllirtea  St  East  Orange.  N.  J. 


Compressed  Air 
Motors 


-  


THE  new  and  improved 
method  of  propelling  your 
model  aeroplane.  Manufactured 
of  the  finest  materials.  Work- 
manship guaranteed.  Special 
propellers  for  the  above  motors. 
Send  stamp  for  descriptive  circu- 
lar of  these  wonderful  motors. 
We  manufacture  everything  for 
the  model  aeroplane  builder. 
Give  us  a  trial  and  be  convinced. 

HEC  AEROPLANE  CO. 

302  Eaat  49th  St.      New  York  City 


Mathematics  Made  Easy 

The  Aieneeape   lbs  Combination  Triangia     i  i  ■ 
wfta  a  Brain— wH  nwlnpiy.  dlrfde.  Aran    \  a 
paraantaia  and  proportion.  m>1t«  »h  pramenu    V"  *' 
m  neienwaabi  aad  saomotrr.  draw  arsaaual 
aU  anna,  plot  ana.  eta    Superior  ta  a 
■la.  Marnto  te  operate.  Uao  tnoludag  A 
Fakent    TB1ANOM.  r— 
tBOOM  BBXE8.    Dtoe  m  _ 

•Teat  Pilot.  D.  8.  Aor  m;  i  - 

Jl.aa  paaaaald.   Order  tml.r 
Dept.  UTL.  J.  LEISHMAN 


Mechanical  Drafting 

EXPERT  SERVICE — REASONABLE 
INQUIRIES  INVITED 
E.  W.  HEANEY  *  CO. 

2108  Monterey  Avenue         New  York  CMr 
Telephone  Fordham  624* 


WHAT  IS  NEW  IN  AVIATION 
(Continued  from  page  563) 
may  be  carried,  and  dual  control  is 
fitted  as  standard. 

Should  it  be  desired  to  use  the  ma- 
chine as  a  cargo  carrier,  this  can  easily 
be  done  by  removing  the  seats,  when 
the  cabin  affords  a  roomy  space  for 
goods  and  merchandise.  The  capacity 
of  the  Vimy-Commercial  when  thus 
fitted  is  l}4  tons.  It  will  therefore  be 
seen  that  quite  a  considerable  cargo  can 
be  transported  by  air  at  the^ — compara- 
tively— high  speed  of  100  m.p.h.  The 
machine  has  an  endurance  of  five 
hours,  and  the  petrol  consumption  is 
35  gallons  per  hour. 

There  is  little  doubt  that  the  "Vik- 
ing amphibian  machine  exhibited  by 
Messrs.  Vickers,  Ltd.,  will  cause 
considerable  interest,  not  only  on  ac- 
count of  its  combination  landing 
gear,  which  allows  it  to  alight  on  and 
start  from  either  land  or  water,  but  also 
because  as  a  flying-boat,  this  machine 
represents  a  departure  from  standard 
practice,  its  hull  design  being  consider- 
ably out  of  the  ordinary.  The  flying- 
boat  hull  of  the  "Viking"  has  a  pro- 
nounced Vee  bottom  both  forward  and 
aft  of  the  step.  Two  retractable  land 
wheels  are  mounted  one  on  each  side  of 
the  boat.  These  are  operated  from  the 
pilot's  cockpit,  and  can  be  raised  and 
lowered  during  flight  If,  therefore, 
the  machine  is  used,  as  it  would  be, 
chiefly  over  sea  but  has  to  make  land 
going  journeys,  in  the  course  of  its  du- 
ties, it  is  able,  should  necessity  arise, 
of  alighting  safely  on  an  ordinary  aero- 
drome. 

A  "conservatory"  roof  is  fitted  over 
the  top  of  the  boat,  inside  which  the 
three  passengers  and  two  pilots  are 
comfortably  housed.  If  it  is  desired  to 
use  the  boat  for  cargo  carrying,  three 
of  the  seats  can  be  removed,  when  a 
space  of  76  cu.  ft.  is  available  for  com- 
mercial load.  The  engine,  a  560  hp. 
Rolls-Royce  "Eagle,"  Mark  VIII,  is 
mounted  high  in  the  gap  between  the 
planes  and  drives  a  small  diameter 
four-bladed  air-screw  (pusher).  The 
"Viking"  has  an  overall  length  of  32 
ft.  and  a  span  of  46  ft.  Fully  loaded, 
in  flying  trim,  the  weight  is  4,545  lbs. 
(Part  2  in  October  issue) 

For  photographing  on  textile  fabrics  the 
following  bath  may  be  used:  Alcohol,  95%, 
500  parts;  gum  mastic  V/i  parts,  gum  ben- 
zoin 5  parts,  cadmium  chloride  IS  parts. 
The  material  is  immersed  in  the  bath  for 
one  minute,  the  excess  removed  between  two 
pieces  of  blotting  paper,  and  it  is  allowed 
to  dry.  It  is  sensitized  by  immersion  in  a 
5%  solution  of  silver  nitrate,  drained  off 
after  spreading  on  a  plate  of  glass  and  al- 
lowed to  dry  in  the  dark  room.  The  regular 
printing  process  is  followed,  but  the  printing 
is  carried  further  than  with  paper  as  the 
strength  of  the  image  is  reduced  in  the  fix- 
ing. It  b  toned  in  the  following  bath:  Gold 
chloride  1  part,  sodium  borate  30  parts, 
water  1,000  parts.  It  is  fixed  in  a  10% 
solution  of  hyposulphite. 
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LAMP  BULBS  AS  FIRE  EXTIN- 
GUISHERS 

BURNT-OUT  electric  lamp  bulbs 
can  be  turned  into  cheap  and  ef- 
fective fire  extinguishers  by  filling  them 
with  some  such  solution  as  twenty 
parts  of  calcium  chloride  and  five  parts 
of  salt  in  seventy-five  parts  of  water 
or  with  carbon  tetrachloride  which  is 
often  sold  under  various  trade  names 
for  filling  small  hand  extinguishers. 
The  bulbs  are  filled  by  immersing  them 
in  the  solution  and  breaking  off  the 
tips  with  a  pair  of  pliers.  The  air 
having  been  largely  exhausted  from 
them,  they  will  fill  quickly  and  stay 
filled.  To  use  the  filled  lamp  bulb  is 
thrown  forcibly  to  the  base  of  the  flame 
so  it  will  be  broken  and  thus  liberate 
the  gas-forming  liquid.  Carbon  tetra- 
chloride is  much  more  effective  than 
calcium  chloride,  salt  and  water,  but 
is  more  expensive. 


AIR-DRIED  PEAT 

AT  a  recent  meeting  in  Toronto,  a 
il  report  was  presented  showing  that 
the  simple  process  of  excavation, 
maceration  and  spreading  peat,  allow- 
ing the  sun  to  do  the  drying  and  curing 
of  the  peat,  produced  the  best  results. 
The  excavated  peat  contains  about  88 
per  cent  moisture,  and  none  of  this 
water  need  be  removed  mechanically. 
The  peat  is  spread  on  the  surface  of 
the  ground,  usually  on  a  part  of  the  bog 
which  has  been  cleared  and  drained. 
The  drying  and  curing  takes  from  two 
to  four  weeks  to  complete.  Towards 
the  end  of  this  time  the  peat  is  turned 
over  and  a  few  days  later  is  coned  or 
stacked  in  hollow  piles,  and  in  a  short 
time  the  peat  is  ready  for  marketing. 


MEASURING  CARBON  CONTENT 
OF  STEEL 

THE  Bureau  of  Standards,  in  Tech- 
nologic Paper  No.  141,  entitled 
"An  Electrolytic  Resistance  Method  for 
Determining  Carbon  in  Steel,"  de- 
scribed methods  and  apparatus  for  rap- 
idly and  accurately  determining  carbon 
in  steel  by  absorbing  in  a  solution  of 
barium  hydroxide  the  carbon  dioxide 
resulting  from  direct  combustion  of  the 
metal  in  oxygen  and  deducting  the  car- 
bon content  from  the  change  in  elec- 
trical resistance  of  the  barium  hydrox- 
ide solution. 


Winnipeg,  Canada,  is  in  hopes  that 
it  will  eventually  become  an  ocean  port 
by  using  the  waters  of  the  Red  River. 
The  mayor  of  that  city  has  predicted 
that  in  twenty  years'  time  seagoing 
ships  will  navigate  the  Red  River  and 
,  Winnipeg  will  become  the  Liverpool  of 
Canada. 


"ACE"  MOTORS 

Are  Powerful,  Light,  Reliable  and  Economical 
Weight  126  Pound*  Forty  B.  H.  P. 

These  motors  embody  all  the  feature*  of  engineering  that  an  extensive 
series  of  tests  proved  necessary,  and  are  the  product  of  ripe  judgment  of 
practical  airmen.  The  ideal  power  plant  for  the  man  building  his  own  plane. 
Descriptive  Literature  on  Request. 

Horace  Ketanih: 


FSole.  Office 
!80  Madison  At.. 
New  York 
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THE  discovery  of  TIMESAVER 
Compound,  the  new  bearing 
abrasive  that  will  not  charge  the 
spindle  or  imbed  in  the  soft  metal, 
made  practicable  the  fitting  of  bear- 
ing surfaces  by  grinding  in. 

Because  of  the  vastly  superior  character  of  the  finished 
product  and  the  great  savings  in  time  and  labor  effected, 
TIMESAVER  Compound  has  revolutionized  shop  prac- 
tice on  this  important  operation. 

Send  $1.60  for  a  trial  can  and  convince  yourself  of 
these  facts.  Six  can  cartons  $9.00,  twelve  can  cartons 
$18.00. 

M.  T.  K.  SALES  CORPORATION 

296  Andrews  Street,  Rochester,  N.  Y. 
Manufacturers:  M.  T.  K.  Products  Co.,  Seattle,  Wash. 


FOR  SALE 

Bnuir-Swk-Gap,  with  4  to  I  rait,  high  owed, 
compound  wound  D.  C.  motor.  rotary  dun  Mine 
made  of  bakellte.  18.00.  On*  unwound  transformer 
with  luninttloni,  .80.  One- Inch  spark  ooll  prac- 
tically new,  15.00.  Ten  Edwards  bussers;  some  blob 
tone,  st  .50  each.  One  lane  busier  at  .85.  12- 
Tolt  colored  bulbs  with  sockets  at  .11  each. 

JOSEPH  F.  MAT  IS 
316  E.  89th  St.  New  York  City 


DRAFTING 

Inventions  and  Ideas  Developed! 

Mechanical,  Electrical,  Patent  OCc*  and 
Enjmserinf  Drawings  of  Ever*  Dceoiptiaa. 
COMPETENT  BRAFTSMEN  AT  YOUR  SERVICE  • 

A.  G.  HAGSTBOM 
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Useful  Books  on 
Mechanical  Subjects 

Electro-Deposition  of  Metals 

By  George  Langbein 

William  T.  Brannt 
Tns  nsw  eighth  edition  of  this  volume,  which 
aw  bsan  completely  revised,  eoaiidtnbly  sn- 
largsd  and  entirely  reset,  is  now  ready.'  It  Is  • 
complete  and  oompuheaalre  treatise,  written 
from  a  Klentlflc  aa  weU  a*  practical  standpoint 
and  especially  intended  for  the  practical  work- 
man, wherein  be  can  find  adrlce  and  Informa- 
tion retarding  the  object*  to  be  plated  while  in 
the  bath  as  well  as  before  and  after  electro- 
plating. This  volume  is  the  foremost  book  on  the 
subject  In  the  English  language  and  oovers 
electro-plating  and  galvanoplastle  operations,  the 
deposition  of  metals  by  the  contact  and  immer- 
sion processes,  the  coloring  of  metals,  lacquering, 
and  the  methods  of  grinding  and  polishing  as 
well  as  descriptions  of  the  voltaic  cells,  dynamo- 
electric  machines,  thermopiles,  and  of  the  mate- 
rials and  processes  used  in  every  department  of 
the  art.  Particular  attention  has  been  paid  to  all 
Important  Innovations,  and  It  has  been  en- 
deavored to  Include  all  of  the  latest  practical 
methods  or  plating,  as  well  as  the  most  recent 
machinery  and  apparatus.  It  Is  a  ready  book  of 
reference  and  a  practical  guide  to  the  workshop. 
Octavo,  875  Pages,    185  Illustrations. 

Price  $7.50 


Complete  Practical  Machinist 

By  Joshua  Rose 

One  of  the  best-known  books  on  machine  shop 
work,  now  In  Its  twentieth  edition,  and  written 
for  the  practical  workman  In  the  language  of 
the  workshop.  It  gives  full  practical  Instructions 
en  the  use  of  all  kinds  of  metal-working  tools, 
both  hand  and  machine,  and  tells  how  the  work 
should  be  properly  done.  It  covers  lathe  work, 
vise  work,  drills  and  drilling,  taps  and  dies, 
hardening  and  tempering,  the  making  and  use 
ef  tools,  tool  grinding,  marking  out  work,  machine 
tools,  etc.  Throughout  the  entire  classic  the  ex- 
planations sie  ss  clean-cut  ss  the  tools  they 
describe,  and  the  earnest  mechanic  or  machinist 
seeking  greater  efficiency  will  be  helped  toward 
using  both  head  and  hands  to  better  advantage. 
No  machinist's  library  Is  complete  without  this 


547  Pages.    432  Illustrations 

Price  $3.00 


Metal  Worker's   Handy-Book  of 
Receipts  and  Processes 

By  William  T.  Brannt 
This  volume  Is  a  valuable  work  of  reference 
and  Instruction  for  all  engaged  In  the  working 
of  metals.  It  Is  a  collection  of  formulas  and 
practical  manipulations  for  the  working  of  all  the 
metals  and  alloys  Including  the  decoration  and 
beautifying  of  articles  manufactured  from  them. 
The  utmost  pains  hare  been  taken  to  Insure  the 
accuracy  and  efficiency  of  the  recipes  so  that 
with  ordinary  care  as  to  quantities  and  manipu- 
lation the  results  may  be  Implicitly  relied  upon. 

It  treats  on  slloys  and  amalgams;  hardening, 
tempering,  annealing;  bronzing  and  coloring; 
easting  and  founding;  cements;  cleansing,  grind- 
ing, pickling,  polishing;  decorating,  enameling, 
engraving,  etching:  electro- plating,  b rasing,  cop- 
pering, galvanizing,  gilding,  nickeling,  slivering, 
tinning,  etc ;  fluxes  and  lutes,  lacquers,  paints 
and  varnishes ;  solders  and  soldering ;  welding  and 
welding  compounds.  To  the  new  edition  has  been 
added  several  new  chapters  on  die-casting,  ther- 
mit end  ozyacetylene  welding,  etc 

582  Pages.    82  Illustrations 
Price  $3.00 


Send  for  our  new  48-page  descriptive  cata- 
logue mailed  free  on  request 


HENRY  CAREY  BAIRD&CO.,  Inc. 

Publishers  of  Mechanical 
and      Industrial  Books 

2  West  45th  Street,      New  York,  N.  Y. 


How  mocks 
stoiddlknow 


•law? 


THIS  question  Is  being  asked  by  an  eyer- 
increaslng  number  of  men  and  women  who 
realize  that  a  better  understanding  of  busi- 
ness law  means  an  addition  to  their  income. 
One  needs  specialized  knowledge  today  to  be 
thoroughly  successful— whether  for  one's  self 
or  for  his  employer.  You  are  badly  handi- 
capped unless  you  KNOW  JTJST  HOW  TO 
HANDLE  YOURSELF  at  every  turn. 

Are  you  in — or  going"  into — 
business — entering  a  partner- 
ship — building  a  house — buy- 
ing or  selling  property — em- 
ploying  agents — suing  or  being 
sued — in  doubt  on  any  legal 
point? 

Erer-ln  ex  easing  opportunities  are  ahead  of  the  man 
who  keeps  himself  abreast  of  the  times.  During  the 
period  of  industrial  and  social  readjustment  through 
which  we  are  passing,  every  man  and  woman  is  facing 
constantly  changing  conditions.  The  courts  hare 
made  new  and  very  definite  rulings  concern  lug  busi- 
ness relations  between  employer  and  employee,  and 
between  buyer  and  seller,  and  those  who  remain  In 
ignorance  of  the  fundamental  laws  on  which  these 
rulings  are  based  are  In  constant  danger  of  commit- 
ting mistakes  which  may  result  in  great  loss. 

Know  the  Law  and  Be  Safe 

While  it  would  be  Impossible  and  impracticable  tor 
the  average  man  or  woman  to  consult  a  lawyer  con- 
cerning the  hundreds  of  questions  which  are  oon- 
RUntly  arising  in  one's  daily  affairs,  the  Virginia 
School  of  Business  Law  baa  compiled  a  course  which 
makes  It  possible  for  every  one  to  gain  a  complete 
and  thorough  knowledge  of  law  as  applied  to  the 
everyday  problems  of  the  individual. 

This  course,  which  Is  divided  Into  ten  treatises  and 
which  covert  Corporations.  Partnerships,  Contracts, 
Bales.  Agency.  Real  Estate.  Wild,  Bills,  Notes  and 
Checks,  Bankruptcy,  etc.,  bas  been  prepared  by  the 
Hon.  George  Bosman,  of  the  Virginia  Bar,  a  .medal- 
ist in  business  law,  to  meet  the  needs  of  the  average 
man  and  woman.  **  It  is  not  cluttered  with  legal 
phraseology  and  does  not  waste  time  In  lengthy  dls- 
cusslonH  of  theories,  but  In  plain,  oonclae  language  It 
fully  oovers  all  Questions.  *•  A  few  moments  a  day, 
devoted  to  the  study  of  this  course  or  reference  to  it 
when  you  find  It  necessary,  will  put  you  in  posses- 
sion of  facts  which  may  save  much  litigation  and 
thousands  of  dollars.  **  The  COUPONS  ACCOM- 
PANYING THE  COURSE  will  save  you  many  an 
attorney's  fee. 

10  Coupons  tor  10  Questions 

With  each  subscription  to  this  course  there  will  be 
sent  10  LEGAL- ADVICE  COUPONS,  each  one  en- 
titling the  bolder  to  a  legal  onlnion  on  any  subject 
and  to  the  same  sort  of  Impartial  advice  which  be 
might  expect  if  he  walked  Into  an  attorney's  office 
and  paid  him  his  fee.  These  coupons  are  good  for 
two  (2)  years  and  may  be  used  by  the  subscriber  as 
desired.  The  service  he  will  receive  In  exchange  for 
any  one  of  these  coupons  may  alone  be  worth  the 
entire  coat  of  the  course. 

A  Service  of  Great  Value 

A  short  cut  to  the  exact  information  you  want 
No  useless  instruction  or  verbiage.  No  wasted  effort 
A  Practical.  Accurate,  Complete  Guide  to  Everyday 
Business  Affairs.  Prompt  advice  and  guidance  in 
all  troublous  matters.  Dependable  counsel  on  any 
10  Questions  of  Law  which  may  cause  you  anxiety 
within  the  next  two  years.  A  direct  guide  to  the 
correct  settlement  and  handling  of  any  mooted  legal 
question.  A  sure  means  of  forging  ahead  by  being 
better  Informed  than  your  competitor. 

Pin  S10  to  this  coupon  below  and  mall  It  to  us  to- 
day. Your  check  will  do.  The  complete  set  of  10 
Lessons  will  come  to  you  by  return  mall,  along  with 
10  Legal-Advice  Coupons,  each  one  of  which  will 
entitle  you  to  an  authoritative  opinion  on  a  single 
subject  If.  after  five  days'  examination,  you 

would  rather  have  your  money,  ship  the  10  Lessons 
and  10  Coupons  back  to  us  and  we  will  make  full  re- 
fund— gladly  and  without  question. 

Just  send  In  the  coupon  below  (omitting  the  $10.00 
payment  If  you  like)  and  we  will,  without  cost  or 
obligation  to  you.  send  you  a  full,  detailed  descrip- 
tion of  the  course  and  the  service  we  offer. 

Virginia  School  of  Business  Law 

352  New  Kirn  Building,  Portsmouth,  Virginia 

VIRGINIA  SCHOOL  OF  BUSINESS  LAW 
392  Now  Kirn  Building.  Portsmouth.  Vlrflala. 

Enclosed  find  $10.  Send  me  your  complete  course 
of  10  Lessons  In  Business  Law  along  with  10  Cou- 
pons, each  one  of  which  will  entitle  me  to  an  au- 
thoritative opinion  on  some  lesal  point  or  question 
of  my  choosing;  these  coupons  to  be  used  within 
two  years.  Should  I  decide,  after  5  days'  examina- 
tion, to  return  course  and  coupons  you  spree  to  at 
once  refund  my  $10  payment. 

Name 


Et.  E.  Oct.  1920 


MANUAL  ARTS  AND  CRAFTS 
{Continued  from  page  531) 
fancy  work  may  be  stored  on  top  of  the 
tray  more  conveniently.  "Local  option" 
may  determine  that. 

An  additional  till  may  be  made  suffi- 
ciently short,  approximately  15}4"  long 
x  5J4"  outside  dimensions  and  fastened 
in  the  center  with  a  round-head  wood 
screw  as  a  pivot  in  the  center  division. 
This  would  take  the  place  of  the  lower 
tray  and  therefore  be  more  desirable 
for  some.  Another  method  that  may  be 
employed  is  to  fasten  one  corner  of  the 
till  by  the  foregoing  method.  This 
would  give  a  little  more  accessibility. 
If  you  take  a  board  representing  the 
till,  you  may  very  easily  ascertain  the 
amount  required  for  clearance  to  swing 
the  till  clear  in  either  position. 

The  handle  M,  Fig.  6,  is  easily  made, 
requiring  only  a  saw  of  almost  any  de- 
scription, by  keeping  the  lines  nearly 
straight,  it  will  be  more  in  keeping  with 
the  general  design.  It  may  be  modified 
by  slightly  curving  these  lines  concave 
or  convex  with  a  spoke-shave  or  knife. 
A  block  or  smoothing  plane  will  also 
do  this  if  held  askew,  i.  e.,  that  is,  the 
cutter  being  about  45  degrees  to  the  cut. 
This  project  is  stained  in  a  weathered 
oak,  or  old  English  oak  color,  then  pol- 
ished with  one  or  two  applications  of 
beeswax  cut  in  turpentine,  will  give  a 
finish  very  near  to  the  old  Colonial 
furniture  so  much  sought  for. 


SHORTAGE   OF   MOTOR  FUEL 
SERIOUS 

THE  gasoline  shortage  in  the  Pa- 
cific Northwest  is  rapidly  becoming 
acute.  For  the  past  month  it  has  been 
with  difficulty  that  the  three  large  oil 
companies  operating  in  that  territory 
have  been  able  to  provide  sufficient 
gasoline  for  the  most  necessary  of  oc- 
cupations. The  rationing  system  has 
been  in  effect  for  a  month  and  in  gen- 
eral has  limited  trucks  to  purchases  of 
ten  gallons  and  pleasure  cars  to  tank- 
fuls  of  three  gallons.  Only  vehicles 
operated  by  fire  and  police  departments 
and  doctors  have  been  able  to  secure 
unlimited  supplies.  The  Standard  Oil 
Co.,  Shell  Co.  and  Union  Oil  Co.  do 
not  offer  any  hope  for  permanent  relief 
from  the  shortage  until  in  the  middle 
of  the  summer  at  the  very  earliest,  with 
possibilities  that  strict  economy  will  be 
necessary  until  next  fall.  The  reasons 
ascribed  to  the  shortage  are  insuffi- 
ciency of  supply  of  the  oil  obtainable 
in  California  oil  fields.  Besides  affect- 
ing hundreds  by  shortage  of  the  gaso- 
line supply,  the  lack  of  fuel  oil  is  also 
embarrassing  a  great  many  manufac- 
turers in  that,  since  they  are  equipped 
to  burn  fuel  oil,  it  is  with  difficulty 
that  they  are  able  to  rapidly  make 
changes  that  will  provide  for  this  lat- 
ter situation  may  be  the  substitution  of 
powdered  coal  or  producer  gas. 
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Wireless 
World 

The  Official  Organ  of  the 
Wireless  Society 
of  London 

Commencing  with  April 
3d,  will  be  published  fort- 
nightly in  order  to  ade- 
quately deal  with  the 
increasing  amount  of 
Wireless  Experimental 
and  Research  Work. 

Full  of  Practical  hints 
and  useful  information 
for  Wireless  Amateurs. 

Extensive  reports  of  the 
Wireless  Societies  of 
Great  Britain. 

Annual  Subscription  17s, 
Post  Free 

Steele  Capias  M,  Port  Fro* 

T*  -a  •ntiraly  up-to-date  la  yomr 
katwMt*  of  Wirateu  you 
■nut  M  a  rabteribar  to 
Tka  WireleM  World. 


T*  tba  PubliaW, 
Th.  Wireless  World, 
12-13  Hoarlatta  St, 

London,  WC2,  England. 

Plaaao  enter  me  as  a  subscriber 
to  tbe  Wireless  World  for  tbe 

period  to  

for  which  I  enclose  

Name   

Address  

Please  write  distinctly. 


HOW  FAST  CAN  A  YACHT  SAIL? 

GENERALLY  speaking,  the  speed 
of  yachts  is  over-rated,  says  the 
Scientific  American,  and  you  may 
safely  take  from  20  to  30  per  cent  off 
when  your  friend  tells  you  that  his 
craft  has  done  so  and  so.  On  the  other 
hand,  there  are  some  well-authenticated 
records  of  high  speed  made  by  racing 
yachts  under  favorable  conditions, 
which  show  the  best  of  them  to  be  won- 
derful examples  of  the  science  and  craft 
of  shipbuilding.  The  maximum  speed 
of  a  yacht,  supposing  that  her  model 
and  the  cut  of  her  sails  are  correct,  is 
dependent  upon  certain  adventitious 
conditions,  such  as  the  right  kind  of 
wind,  the  sea  and  (above  all)  the  skip- 
per. The  ideal  conditions  for  speed 
are  when  a  yacht  is  reaching  in  a 
smooth  sea  with  the  wind  over  the 
quarter — that  is,  well  abaft  the  beam — 
and  with  everything  set  that  she  can 
carry,  without  an  excessive  angle  of 
heel. 

A  well-known  authority,  Major  B. 
Heckstall  Smith,  author  of  "The  Com- 
plete Yachtsman,"  in  answer  to  the 
question,  "How  fast  can  a  racing  yacht 
sail?"  states  that  at  full  speed'  a  racing 
schooner  about  105  feet  on  the  waterline 
can  do  about  15.8  knots.  This  would 
be  in  a  strong  breeze,  with  the  wind 
on  the  quarter.  Assuming  that  this 
speed  is  about  right,  as  he  believes,  he 
tells  us  that  with  exactly  the  same 
breeze  a  90-footer  can  go  14.2  knots; 
a  7 5 -footer,  13.4  knots;  a  60- footer,  12 
knots;  a  50-footer,  10.9  knots;  a  36- 
footer,  9  knots,  and  a  20-foot  boat, 
7  knots. 


SOAP  FROM  LIGNITE  TAR  OILS 

EXPERIMENTS,  which  have  been 
said  to  have  a  satisfactory  result, 
have  been  carried  out  in  the  laboratory 
of  the  Siemens  Works  in  Berlin,  with 
a  view  to  converting  lignite  tar  oils 
into  fatty  acids  by  the  action  of  ozone. 
Similar  experiments,  carried  out  on  a 
large  scale  by  a  process  introduced  by 
the  city  of  Wiesbaden,  have  led  to 
equally  satisfactory  results. 
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UNITED  RADIO  TELEGRAPHERS'  ASSOCIATION 
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44  Broad  Street,  New  York 
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and  Army  operators. 
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Subscription  $1.50  yearly,  15  cents  a  copy.    $1.75  in  Canada;  $2.00  foreign. 
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Mechanical 
Engineering 

IS 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  29  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  yob 
like  best  In  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  tbe  least 
and  it  will  bring  you  information  that  will  start 
you  on  a  successful  career.  This  is  your  chance. 
Don 't  let  it  slip  by.  Mark  and  maU  this  coupon  now 
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It  is  One  Thing  to 
Desire — and  Another 
to  Determine 

Alm.st  everybody  WANTS  a  good 

job — but  not  so  many  hare  the  WILL 

TO  DO  what  is  necessary  to  get  it. 

Ask  Your  .elf  These  Questions: — 

An  you  ambitious?  Do  too  Ilka  machinery  1  Do 
•M  want  an  opportunity  to  qualify  Tor  a  better  Job 
—with  prospects  or  earnlnj  MORE  MONET  f  Would 

aJSswkb  is  yes^*  hom  lnure"  wu'  1F  T0DB 
We  would  advise  you  to  see  us  at  once. — 
Don't  be  a  misfit 

THINK  BIO— Too  can  tat  wba*  you  want  If  you 
so  after  It  the  right  way. 

KNOWLEDGE— Is  the  BIO  answer  to  your  ohanoe 
to  earn  BIO  MONET. 

SUCCESS— Is  the  result  of  knowing  how. 

THINK  THIS  OVER— Tola  Is  your  opportunity. 

WE  TEACH  YOU  THE  HOW — Of  the  blsxest  In- 
dustry the  World  has  erer  known. 

AUTOMOBILISM— has  no  limit  as  to  how  BIO  an 
amount  of  money  you  can  earn. 

TAKE  THIS  OPPORTUNITY— to  start  yourself  on 
t-9*re?L  °r  usefulness — make  up  your  mind  to 
BECOME  AN  AUTO  EXPERT — and  make  yourself 
what  you  would  like  to  be — A  BIO  SUCCESS— 
If  you  know  how  you  cannot  fall. 

If  your  present  occupation  offers  you  no  chance  of 
RS?SS!n_JS!£  adrlce  to  you  Is — come  at  once  and 

Learn  the  automobile  business. 

Tours  for,  a  big  success 

BUFFALO  AUTO  SCHOOL 
_  „         _  „        Buffalo.  New  Tork 

P  S  Tl'  wv  cannot  call  send  us  your  name  for 
full  particulars. 
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AMATEUR 
LABORATORIES 

How  many  times  have  you  wished 
that  you  had  a  real  Chemical  Labora- 
tory— one  that  you  could  call  your 
own,  in  which  you  could  perforin  the 
experiments  that  are  found  in  various 
magazines,  text  books,  etc.,  or  with 
which  you  could  study  chemistry  by 
actual  practice? 

We  can  gratify  your  wish  whether 
you  are  just  a  beginner  or  one  ex- 
perienced in  the  line,  for  we  sell 
Laboratories  from  $6.50  up  to  $109.25. 
Write  for  free  circular  and  be  con- 
vinced. 

ZIEGLER  EXPERIMENTAL 
LABORATORY 

47  Jud.on  St.        Rochester,  N. 
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•■»  Official  Organs  A  merican  Radio  Relay  League 
B  New  Developments,  CAV  Transmission, 
Vacuum  Tube  Circuits,  Regenerative 
Receivers,  Underground  and  Loop 
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Operating  Department  Work,  all 
ARK  L  News;  Humorous  Stories  by 
1  he  Old  Man.  All  these  and  many 
moi-.  are  included  in  QST. 

SPECIAL    TRIAL  OFFER 

Regular  price  $2.00  per  year.  20  cents 
per  copy.    Introductory  rale:  7-montha 
subscription  for. $1  and  attached  coupon. 
PIN  A  DOLLAR  BILL  TO  COUPON 
AND  MAIL  IT  TC 


RETURN  COUPON 
American  Radio  Relay  League, 
Hartford,  Conn. 

Enclosed  find  $1  ;  please  enter  my  trial  subscrip- 
tion to  QST  for  7  months. 

Name  

Address  
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■  PHYSICS 


All  that  its  name  implies 
THE  scientific  magazine  of  experimental  and 
practically  applied  science.  Subscribe  NOW 
$1.50  yearly.  15c  a  copy  at  most  news- 
stands. Literature  on  request. 
Experimental  Science  Publishing  Company, 
ton,  D.  C. 


710  14th  St.. 


Washington, 


You  Can  Save  $50.00 

Bj  racovarins  tout  old  ttuto 
top    frame    yourself.  W« 
Umn  recover!  to  fit 

ny  pernor,  that 

$8.46 

tIBERTVTOP  •  TIRe  CO..  Dsn.  ES.  Meafsestt.  0. 


NEW  Rooks 


Electro-Deposition  of  Metals.  By  Georgr 
Langbein.  Translated  with  additions  by 
William  F.  Brannt.  87S  pages,  (,%  by  914 
inches;  18S  illustrations.  Published  by 
Henry  Carey  Baird  k  C»,  Inc.,  2  W.  45th 
St.,  New  York  City. 

This  is  the  eighth  edition  of  the 
present  work,  which  has  been  revised, 
enlarged  and  entirely  reset.   The  book 
illustrates  and  describes  processes  and 
apparatus  used  in  plating  and  finish- 
ing metals.    It  is  written  in  simple 
language  with  special  reference  to  the 
needs  of  the  practical  plater  and  metal 
finisher,  and  gives  hundreds  of  tested 
formulas  for  solutions,  many  of  which 
have  heretofore  been  considered  trade 
secrets.     It  discusses  electro-plating, 
galvanizing,  metal  coloring,  lacquering, 
and  electrotyping,  and  covers  the  his- 
tory and  theory  of  electro-metallurgy. 
The  translator  has  added  considerable 
matter  to  the  original  work,  particu- 
larly in  the  chapter  on  "Apparatus  and 
Instruments"  and  in  the  section  on 
"Useful  Tables."   The  present  volume 
describes  new  developments  in  machin- 
ery and  apparatus  for  this  work,  such 
as  the  latest  types  of  plating  machines, 
ball  bearing  grinding  and  polishing 
lathes,  sand-blast  apparatus  for  clean- 
ing, and  lacquer  spraying  by  com- 
pressed air.    It  also  treats  of  the  use 
of  electrically  heated  japanning  and 
lacquer  baking  ovens.     In   fact,  a 
rather  careful  inspection  of  this  work 
fails  to  disclose  the  lack  of  any  in- 
formation  that   an  electro-plater  or 
electrotyper  should  have  in  ascertaining 
the  theory  of  his  trade  or  carrying  it 
out  in  a  practical  way.    It  may  be 
fairly  said  that  this  work  is  a  thor- 
ough and  complete  exposition  of  the 
modern  theory  and  practice  of  electro- 
deposition  of  all  metals. 


BOOK  ON  BRASS  MAKING 

The   Bridgeport   Brass  Company, 
Bridgeport,  Conn.,  has  issued  a  finely 
printed  and  profusely  illustrated  his- 
torical book  extending  to  80  pages, 
setting  forth  a  brief  history  of  the 
ancient  art  of  brass  making,  and  its 
early,  and  even  recent,  method  of  pro- 
duction, contrasted  with  that .  of  the 
electric  furnace  process,  a  twentieth 
century  achievement  which  has  reached 
its  culmination  in  the  extensive  works 
of  the  enterprising  company.  The 
record  of  the  possibilities  of  the  electric 
furnace  from  the  bulk  of  the  work,  and 
the  processes  are  minutely  described. 
Of  special  interest  is  the  section  de- 
voted to  the  Laboratory  and  Research 
department,  an  institution- in  itself,  the 
scientific  work  of  which  makes  it  pos- 
sible to  control  closely  the  properties 
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of  the  products  passing  through  the 
plant.  The  publication  of  this  work 
is  a  marked  deviation  from  the  tradi- 
tions of  the  brass  industry  by  making 
an  open  book  of  the  practices  and  pro- 
cesses of  brass  making. 


Organic  Photographic  Developers.  By 
Samuel  Wein.  Two  volumes  in  one,  with 
indexes;  128  pages.  Published  by  Forty- 
second  Street  Commercial  Studio,  New 
York,  1920. 

The  first  and  second  chapters  of 
this  book  treat  of  organic  developers 
and  dye  sensitizers,  giving  specifica- 
tions from  patents  and  other  sources 
of  a  large  number  of  developers, 
French,  German,  etc.  In  several  cases 
a  description  is  given  of  how  to  pre- 
pare the  developers  and  sensitizers. 

The  third  chapter  gives  the  chemical 
formulae  of  organic  developers  in 
which  bond  diagrams  are  used  and 
full  chemical  formulae  are  given.  Then 
there  comes  a  list  of  the  developers  in 
three  columns,  the  first  column  devoted 
to  the  trade  names,  the  second  to  the 
chemical  names  and  the  third  to  the 
chemical  formulae. 

The  first  volume  has  a  table  of  con- 
tents and  index;  the  second  volume, 
divided  into  eight  chapters,  has  no  con- 
tents, but  has  its  index.  The  following 
list  of  chapter  headings  gives  the  topics 
covered:  Developing,  Factorial  De- 
velopment, Bleaching  and  Intensifica- 
tion, Toning,  The  Diazotype  Process, 
Recovery  of  Silver  From  the  Hypo, 
Photographic  Bronze  and  Plaster 
Plaques. 

It  is  not  necessary  for  us  to  review 
this  part,  as  the  titles  clearly  show  the 
ground  covered.  It  is  not  clear  why 
so  small  a  book  should  be  divided  into 
two.  volumes  nor  why  the  second  volume 
has  no  contents  table.  The  first  volume 
has  one.  There  are  two  indexes,  one 
for  each  volume. 


Shop  Practice  for  Home  Mechanics.  By 
Raymond  Francis  Yates.  320  pages,  6  by 
9  inches,  309  illustrations.  Published  by 
Norman  W.  Henley  Publishing  Co.,  2  West 
45th  Street,  New  York  City. 

A  thoroughly  practical  and  helpful 
book  prepared  especially  for  those  who 
have  had  little  or  no  experience  in  shop 
work.  The  introduction  is  given  over 
to  an  elementary  explanation  of  the 
fundamentals  of  mechanical  science. 
This  is  followed  by  several  chapters  on 
the  use  of  small  tools  and  mechanical 
measuring  instruments.  Elementary 
and  more  advanced  lathe  work  is 
treated  in  detail  and  directions  given 
for  the  construction  of  a  number  of 
useful  show  appliances.  Drilling  and 
reaming,  heat  treatment  of  tool  steel, 
special  lathe  operations,  pattern  mak- 
(Continued  on  page  573) 


A  pretty  big  load 


bat  a  miffbtr  easy  one  for 
••.To 


zoo  mar  not 
i  many  to  ride,  bat  yoo  can 
l  tba  Aaae-ssweel  will  haul 

 safety.  When  the  bora  see 

tba  Sots  Wsv.il  they'll  want  a  ride. 

Seasoned  ash,  atari  Urea  and 
axles,  and  tba  beet  of  workman- 
ship make  Aals  sswasl  wagons  tba 
Baast  In  tba  world.  Wa  oaa  tbam 
to  baol  1000-ponnd  loada.   Oct  an 

Aate-Weee]  Caaatar 


Wbaal  CaarwtiUa  Baaaater 

Orajanlaa  an  Auto- Wheel  dob. 
"Tba  Aoto-Wboal  Spokaaman."  a 
maiaaina  for  lira  bore.  UUa  of  our 
priaa  contests.  Sand  namee  of  I 
coaster  dealer*.  taUine-  which  ones 
hand  la  tba  wesron  with  the  neme 
"Aulo-Wheel"  on  the  aides.  We'll 
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v  JtL  J   raUJL*  MONTI! M    .pax*  urn*  silmjj  m 
s*au4j  row  tot  rwp4jualbl«>  poalUoa  w>U>  a  f**o 
salary  from  the  start.     Hallway  Tt title  la 
Mrs   ad*anoe   rapidly — they   work  light  with 
official*  wbo  are  constantly  »*»ikiug  t»p* 
A  plMMUit  position— you  become  broad 
rou  travel  and  sea  country,  -xpensea  paid 
._.  IrutrucUoo  la  very  Intartetliii— It's  •aalb 
aawttnllatad.   Wi  air  an  is  for  position;  no  age  limit. 

Those  wbo  ■  tar  ted  studying  s  fa* 
ni.-utha  a*ro  All  positions  today 
axid  they're  on  tha  road  to  still 
further  m&nnmmmt.  so  write 
Immediately  far  Booklet  D  41 
before  you  turn  thla  pace 
MiSsJan'  Brutest  T  rioitf  tisb'titr,Btffali  N.Y 


Discover 
Your  Talents 

What  Are  Yon  Best  Fitted  For?. 

Personal,  Mental  and  Vocational  analysts, 
by  Dr.  8.  S.  Georfe,  M.A.,  Ph.D.,  former 
U.  8.  Amy  expert.  Will  help  yon  know 
your  mind  and  what  yon  ere  best  fitted  for. 
Owanlale  aoaraa  of  tests  and  analysts,  with 
l.tOe  vocations  eiaeamed,  will  be  nailed  to  yoa 
on  approval.  Band  $1.9*  for  the  course  past- 
paid.  If  It  la  not  satisfactory  return  It  In  are 
days  and  wa  will  refund  your  money.  Address 

The  Vocational  Guidance  Institute 

2331  Broadway,  Hew  York  City 


 rao,  bai 

the  yenn  of  pn 

-*  Torke  Bi 


Thin 
Homo  Study 


experience  of 
who  girtH  pvmonel  attention  to  earh 
■tudent,  ha*  pi  need  humirt><te  of  m»-ii 
andbojainbetterpoeitlona  Boprinnpreretem< 


vTjG^^andl 

I  ploymont  aftf*r  taking  tho  Burtrcn  rocnm  a  nhort 

while— o»er85%of  rtodenta nowenaaieed  lo  electrical  work. 

For  BEGINNERS  and  EXPERIENCED  MEN 

What  You  Should  Learn  and 
The  Way  You  Should  Learn  It  I 

Wh*  tba  RarRea*.  method  i«  beet  for  «ou— Road  what  L.  E. 
Walking  K  E.  M-  E_  of  Brockton,  Mm,  one  of  the  fora- 
mmt  Electrical  Enulneora  In  tba  17.  &  and  a  plnoeer  in 
oloctrio  railway  work,  write*  of  tho  Bura»-a«  nchjol:  '"It  la 
iri'lt-fxl  good  that  there  has  been  Mit-WMiM  a  school  of 
Electricity  on  ao  practical  llnee  Frw  From  The  Frilla  of 
t  tie  ift-neral  run  of  correepoodeoce  achoola," 


SEND 
for  this 
Remarkable  Book  N-9 

IT  COSTS  YOU  NOTHING 
BURGESS  ELECTRICAL  SCHOOL 

VUkKB  BURGESS.  Sunt. 
751  E.  42nd  St..  Chicago,  Illinois 


UmakeM 


^     ^  ^  ®    High  ■  irade  Sore w 

Cuttina  and  Milling  Lathe 
from  UmakeM  outfit  If  a  IB 

which  !■  elude*  til  Oaetlan 
and  IS  detail  blueprint*.  Complete  outfit  %K  Hot* 
M  lowing  dimensions:  T**ngtb  aver  all.  S  ft.  11  In*.; 
Breadth.  12  Inc. ;  Approximate  weight.  105  lba. ;  PtaMD- 
iirm§  of  working  surface  of  milling  table.  4  Ina  by  6  tna. 
Thla  lathe  haa  been  designed  to  meat  tha  wants  of  Model 
Mak*r*  wbo  require  a  tool  capable  of  rei-*  varied  and  ac- 
curate work.    It  la  self-acting  and  Screw  Cutting  With 

ft  all  plain  Ml!lfn«  work  ran  be  done,  ae  well  ea  melrinr  It  eaey  to  do 

a  ereat  many  boring  Jr*-  otherwltw  v«r^  Hltflcolt  AMt-hp 

W  R.PRICE.  Inc..  Dept   17,  UmakeM  Blag.,  127  Sth  Ave  .N.Y 


UmakeM 


Outfit 


I  pty  wood,  hatttwara, 
iissonanlcsl  parts  and  ovary- 
thing  to  make  a  S80  Toy  dr- 
ess sat  tnntndlnt  Anlnul  Wagon  and  Clrous  Wagon  each 
drawn  uy  two  large  Jointed  aniaaals  with  Clown  aiders. 
19  Wild  and  Domestle  Animals,  staking  and  fttmptng 
Donkeys  with  riders  and  other  Clrous  Tnuujs.  Tans  set 
la  a  red  hot  Money  Maker  and  asreral  people  ean  work 
—  VmahoM  No  I  at  the  same  tuna.    PW  far  famines. 

Band  $1*  for  this  set  ~ 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  addrcsa  on  the  coupon  brings  thia 

K?at  Cyclopedia  of  Drawing  without  a  penny  down, 
y  only  net  shipping  char«cfl  when  books  arrive. 
With  these  books  and  a  low  price  *  'school  set' '  of  draw  - 
ina;  instruments,  obtainable  at  any  store,  a  roan  can 
become  master  of  drawing:  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  — Good  paying-  positions  open 
everywhere.  Intense  activity  in  manufa-  unnsr, 
railroading-,  building,  etc.,  calls  for  more  drattamen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.   1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  6Wx8K 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc.  \' 

7*aT  ea  IAIaaL  0nl7  &  a  nionth  if  you  keep  the 
I  «JV  d  nVOR  books.    Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Frea  Membership  In  Thla  Society.— A  Consulting 
'     ship  (Ivan  free  with  each  set— worth  $12.00. 

AMERICAN  TECHNICAL  SOCIETY 
Dept.D-.54s  Chicago 
■  —  — 

*  AMERICAN 
TECHNICAL 
•""C1ETY 
,  'D.H.  D -Me- 
Ca  lease.  U.  8.  A. 
'  Please  sead  Cyclopedia  of 
Drawlns  for  7  days'  examina- 
tion, shlpplDC  eharres  collect. 
I  will  send  IS  SO  within  T  days 
and  $S  a  moatn  until  llt.SO  Is 
■repaid,  or  notify  you  and  hold  books 
T  subject  to  your  order.   Title  not  te  pass 
to  me  until  fully  psld. 


toy  club 
buy  Cnrli 


W.H.  POICS.  Inc..  Deal.  IT.  UmakeM  suas  .  tiT  ■»  Ave..  N.Y. 
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NEW  MOTORS 


FACTORY  GUARANTEED 
ALL  SIZES 


MatbrfJt  lor  all  M  "M-  IWIw 
flianctnif  and  IWrr 

II.  .JI'IM  I  ■ 

8..10»»  $19.50 

is...  ic^p  $26.50 
40..6  w-  $31.50 
uo».2>/,w  $31.50 
no  ..sunp.  •  •  $52.50 

40  v,  12  amp.  ■  ■  $52.50 

110  ».  9%  amp.  $67.50 

40  t.  25  •mp.  -$67.50 
110v,18amp  $116.50 
40v..50.mp.  $116.50 
110«.26.mp.  $156.50 

$238.50 


Polyphase  Motors 

i. -:-■-('!(  I'  M  .r.,,,,,,1,-,,-  ErtLfcJ^ 
wilh  l»w  arid  |Hillry. 

'4  sr. 

$66-50  J/«  * 
$86.so  J/1™ 
sip    $98-50  '  r 
5ir.  $116-50  lr 

I  h  P  Ifttut  GrMltc 

ST*  $106-50  s  tr.  -  -  $218-50 


IIIMMIV..I1..  A.C.MiyHr. 
■  KWI  R.J'.  M.  .ill,  pulley 

1/4  $28-50 


$46-50  V4  — —  $28  50 

'*f  I...      .  SCft.50  Vl1-" 


50 
$46-50 


i/  hp.. 


$54-50 


$58-50 
•  $82-50 
$124-50 

$  42-50  »y«^M2frS0 

3  SW-f?  $146-50 


1  Stttiil  G»'<l>  •  */*J-OV' 


wtrri  f on  cnTatoo.  uiuin  in  motom 


isasr  $188-50 


$116.50 


SHIPPING  TERMS:  ^^^5^JS-cw%!«S 

MAN UT ACTUREMS'  DIBTH1BUTXR 

CHAS.  H.  JOHNSTON,  Bex  10 ,  West  End,  Pittsburgh,  P 


Big  Profits  in  Battery  Charging 
with  the  HB  32-Battery  Chafer 


MAKE  $190  TO  $350  EVERY  MONTH 

Start  your  own  battery  business  NOW.    Make  »150 
to  J350  Clear  Profit  every  month  with  this  HB  Chaffer. 
Uncharges  32  6-volt  batteries,  or  equivalent,  at  one 
time.    Costa  10c  to  150  each.    Owner  pays  75c  to 
$2  00     Figure   the    Profits.     You  can    make  BIG 
PROFITS  and  build  a  perma-  a 
nent  business.   Others  are  do- 1 
lng  It — YOU  can.  too. 
Small  Cash  Payment  Brings  I 
You  This  Moaey-Maker  f 

Balance  on  ...v    monihlr    '■  rm 
Profit,  .s.tlyp.r  for  outfit.  Abso- 
lut. Mnn.y-Back  Cm 


Back  Guaranty*  No 
l.alr.  or  laiSlajjlillll. 


Run.  U  hours  a  day  m«..i..dr 
profHnbl.  Income.    Writ.  TODAY 
for  full  Information. 
Hobart  Brothers  Comgany 
BO«  EE94.  Troy.  Ohio 


ALUMINUM 
CAN  BE  SOLDERED 
with 

SUPREME  BRAND  ALUMINUM  SOLDER 

FLOWS  AT  50O"  FAHRENHEIT 
REQUIRES  NO  FLUX 
Used  by  General  Electric  Company,  Worthlng- 
ton  Pump  Company,  Hale  &  Kilburn  Company 
Bethlehem  Shipbuilding  Corp.,  National  Lead 
Company,  and  hundreds  of  other  manufacturers 
arid  repair  shops. 

Instructions  Tor  using  with  each  bar. 
Price  $3.00  per  Pound  in  Half  Pound  Bart. 
Send  Fifty  Cent*  for  2-Ounco  Sample  Bar. 

VANDAM  SPECIALTY  COMPANY 

Grand  Central  Palace.  Dept.  EE.  New  York  City 


AGENTS  AND  DISTRIBUTORS 
WANTED 

Sparko-Gap  is  a  nationally  advertised 
automobile  and  mntor  boat  accessory — al- 
most essential  with  present-day  power  gas 
— tested  and  proved  by  United  States  ex- 
perts, the  French  Government,  electrical 
engineers  and  users  every  where. 

Can  bo  Installed  in  two  minutes  without  tnols 
or  adjustment*.  Demonstrates  its  merit  In  the 
Ural  five  minutes  of  driving. 

Universal  market,  bw  profit*  and  chances  tn 
establish  oH' ii  business  without  any  investment. 
Still  a  few  territories  open. 

We  want  the  right  man  snd  don't  «»k  for  any 
guarantee  of  stock  order.  Hustle  and  enthusiasm 
the  only  requirements.  Write  at  once  for  ter- 
ritory still  open. 

SPARKO-GAP  COMPANY 

54   West   39th   Street,    New    York  City 


NOW  35cts  EACH 

model  library;series 

1.  The  Study  of  Electricity  for  Beginners. 

2.  Dry  Batteries,   How  to  Make  Them. 

3.  Electrical  Circuits  and  Diagrams.  Part  I. 

4.  Eleetrlo  Belli.  Annunciators  and  Alarms 

5.  Modern  Primary  Batteries. 

6.  Experimenting  with  Induction  Colls. 

7.  Electric  Gas  Igniting  Apparatus. 

8.  Small  Accumulators,  How  to  Make  and  Uss. 

9.  Model  Steam  Engine  Design. 

10.  Practical  Electrics. 

11.  Inventions.   How  to  Protect  and  Sell  Them. 

12.  Woodwork  Joints.   How  to  Make  and  Use. 

13.  The  Fireman's  Guide  to  the  Care  o(  Boilers. 

14.  The  Slide  Valve  Simply  Explained. 

15.  The  Magneto  Telephone. 

16.  The  Corliss  Engine  and  Its  Management. 

17.  Making  Wireless  Outfits. 

18.  Wireless  Telephone  Construction. 

19.  The  Wlmshurst  Machine.   How  to  Make  It. 

20.  Simple  Experiments  In  Static  Electricity. 

21.  Small  Electrical  Measuring  Instruments. 

22.  Electrical  Circuits  and  Diagrams,  Part  2 

23.  Induction  Colls.  How  to  Make  Them. 

24.  Model  Vaudeville  Theatres. 

25.  Alternating  Currents.  Simply  Explained. 

26.  How  to  Build  a  20  foot  Bl-plane  Glider. 

27.  ABC  of  the  Steam  Engine. 

28.  Simple  Soldering,  Hard  and  Soft. 

29.  Telegraphy  for  Beginners. 

30.  Low  Voltage  Lighting  with  Storage  Batteries. 

33.  House  Wiring  for  Electric  Light. 

34.  Magnets  and  Magnetism. 

36.  Small  Windmills  and  How  to  Make  Them. 

37.  Collin's    Wireless    Plans.    Part  I. 

38.  Collin's    Wireless    Plans.    Part  2. 

SPON  &  CHAMBERLAIN 

Publishere  of  Technical  Books 
122  E.  Liberty  Street  :  New  York 


TWO  GOOD  BOOKS 

Designs  for  Small  Dynamos 
and  Motors 

By  Cecil  P.  Poole 

186  pages  containing  designs  for  ma- 
chines ranging  from  1/6  h.p.  to  2  kw. 
Fully  illustrated,  cloth. 

Price  $2  postpaid 

Model  Making 

By  Raymond  Francis  Yates 

400  pages.  301   illustrations,  cloth 
Price  $3  postpaid 

A  notitt-nrd  puts  you  on  our  mailing  list 

SWANSON  BROS. 

Technical  Book  Service 
186  No.  La  Salle  St.,  Chicago,  III. 


THE 

RADIO 
REVIEW 

A  MONTHLY 
RECORD  OF 
SCIENTIFIC 
PROGRESS  IN 
RADIO 
TELEGRAPHY  AND 
TELEPHONY 

Monthly  -  Half-a-Crotvn 

Single  copies,  post  free  2s. 
9d.  Annual  Subscription, 
post  paid,  30/-  post  free. 

The  RADIO  REVIEW, 
a  new  monthly  magazine, 
devoted  entirely  to  the 
technical  side  of  radio 
communication. 

Edited  by  Professor  G. 
W.  O.  Howe,  D.Sc, 
M.I.E.E.,  assisted  by 
Philip  R.  Coursey, 
B.Sc  A.M.I.E.E. 

The  RADIO  REVIEW 
is  the  Authoritative  Jour- 
nal of  Wireless  Research. 
Contributions  from  the 
pens  of  the  World's  lead- 
ing Radio  Scientists  are  a 
special  exclusive  feature. 


Editorial  and  Publishing  Offices 

12-13,  HENRIETTA  STREET 
LONDON,  W.C.  2 


SCHNOTER'S 

SUSPENSORIES 


VOU  out  enjoy  _ 
1  (comfort  and  freedom. 
hVhuoter's  Suspensories 
and   Jock    straps  bare 
gained   their  wlde-apreat* 
popularity     by  quality, 
wear,  fit  and  low  price. 
If  your  droaglat  doea  not  carry  Bchnewr' 
Aoeept  No  SUBStltute*.    Beat  direct  upoa  r 
celpt  of  11. tin. 

Bead  for  booklet  of  other  styles  aad  prices 

J.  C.  SCHNOTER  CO. 
•21  SIXTH  AVE.      Dept.  (£J      N.  Y.  CITY 


THE  OCTOBER  NUMBER  OF  EVERYDAY  ENGINEERING  MAGAZINE  WILL  MAKE 
SPECIAL  APPEAL  TO  MODEL  MAKING  ENTHUSIASTS 
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BURGESS 


ELECTRICAL 
HAND-BOOK 


(called  THE  BURGESS  BLUE  BOOK,  originally  in  blue-print  form) 

SHORT  CUTS  AND  TIME  SAVERS 


rrepared  in  pocket  sis*  especially  for  practical 
l  »nd  those  taking  up  the  study  of  electricity, 
tains  drawings  and  diaorami  ef  slectrlcal 
ilnery— over  200  formulas  for  calculation  and 
lemi  worked  out  shewing  how  fonnulu  art 
From  the  personal  note  book  of  Yorke 
is  while  on  all  different  kind>  of  elecUleal 
work  covering  >  period  of  nearly  »  Quarter  of  a 


1 

easy  to  under. 


Easy  to  apply  In  practical 
Many  valuable  Ituata  not  to  be  found 
io  aay  other  book.  Of  value  to  any  electrical 
man.  whether  Technical  Graduate.  Electrlral 
Engineer.  8tudent  or  Practical  Man. 

Electridana  all  over  the  world  are  sending  for 
this  book.  The  mo«t  complete  and  valuable 
book  of  ill  klad  published.  Nothing  else  like 
It  If  you  have  never  acen  this  book  It  Is 
impossible  for  you  to  realise  what  you  have 


Price  $1.00 

Send  dollar  bill,  money  order  or  check.  You  take  no  cbai 
if  not  satisfactory. 


back  ANY  TIME 


THE  BURGESS  COMPANY 

Consulting  Electrical  Engineer* 
YORKE  BURGESS,  Preeident 

Engineering  Division  (Department  209)  753  E.  42nd  Street 
CHICAGO,  ILLINOIS,  U.  S.  A. 


BUSINESS  PRACTICE  and  ITS  ACCOUNTING 


New  and  up-to-date  course  of  instruction  BY  CORRESPONDENCE.  Complete 
with  full  legal  forma  and  Illustrations  of  all  accounting  principles.  Highest  pro- 
fessional endorsement  Indispensable  for  success  in  business  today.  Gives  an 
understanding  of  economic  conditions  underlying  business  success. — Not  excelled 
if  equalled  In  thoroughness,  but  concise  and  to  the  point.  15  years'  practical  ex- 
perience training  apprentices  and  students  for  accounting  and  business.  Graduates 
make  good  from  beginning  and  advance  rapidly  afterwards.  Write  for  circular, 
mentioning  this  periodical. 

 HENRY  HEITMANN,  Poughkeepsie,  New  York. 


Before  disclosing  your  Invention 
anyone,  send  for  blank  form.  "Evidence 
of  Conception,"  to  be  signed  and  wit- 
nessed. Form  and  Information  con- 
cerning patents  FREE. 
LANCASTER  AND  ALLWINE 
M  Ouray  Building.  Washington.  B.C. 


Orlpinolors 

ef 


of  Ike  / 


inn" 


WILLIAM  CLINTON 

Consulting  Engineer  and  Patent  Attorney 
"Inventor's  Adviser"  mailed  free  on 
request.   Gives  full  Information  as  to 
Patents,  Trade  Marks  and  Their  Coat 
Offices 

3*4  University  St,         920  F  St.,  N.  W. 
Montreal,    Canada        Washing-ton,  D.  C 


FreeBook  onJATENTS 


Contains  valuable  information  and  advice  to 
inventors  on  securing  Patents.  Send  model 
or  sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
20  years  experience  Write  today 
T  ALBERT  &  T  ALBERT  4850  T  ALBERT  BLDC,  Washington,  D.  C 


Competent  Patent  Service 

By  a  Former  ExMritata^OfflcUl  ef  the  U.  S. 

NORMAN  T.  WH1TAKER 

Lawyer  and  Engineer 
5M  WUtaker  BW«.  Washwttoa,  D.  C. 

Brmavcfe  Office,  87  Nassau  St,  New  York  City 

ENQUIRIES  INVITED 


Gas,  Gasoline  and  Oil  Engines 

By  Gardner  D.  Hiscox.  Revised  by  Victor 
VV.  Page.  Just  issued  new  revised  and  en- 
larged edition.  Every  user  of  a  gas  engine 
needs  this  book.  Simple,  instructive  and 
right  up-to-date.  The  only  complete  work 
on  the  subject.  Tells  all  about  internal 
combustion  engineering,  treating  exhaustive- 
ly on  the  design,  construction  and  practical 
application  of  all  forms  of  gas,  gasoline, 
kerosene  and  crude  petroleum-oil  engines. 
Illustrated  by  over  400  engravings,  many 
specially  made  from  engineering  drawings, 
all  in  correct  proportion.  Nearly  700  octavo 
pages  and  500  engravings. 

Price,  net,  $3.00 


Modern  Gas  Tractor,  Its  Con- 
struction, Utility,  Operation 
and  Repair. 

By  Victor  W.  Pace.  Treats  exhaustively 
on  the  design  and  construction  of  farm  trac- 
tors and  tractor  power-plants,  and  gives  com- 
plete instructions  on  their  care,  operation 
2nd  repair.  All  types  and  sizes  of  gasoline, 
kerosene  and  oil  tractors  are  described,  and 
every  phase  of  traction  engineering  practice 
fully  covered.  Invaluable  to  all  desiring 
reliable  information  on  gas  motor  propelled 
traction  engines  and  their  use.  Second 
edition  revised  by  much  additional  matter. 
IV*  x  7yi.  Cloth,  504  pages,  228  illustra- 
tions, 3  folding  plates. 

Price,  $2.50 


Published  and  for  Sale  by 

The  Norman  W.  Henley  Publishing  Co. 

2  Wast  45th  Street         New  York,  U.  S.  A. 


"Good  Bye,  Boys!" 

'  Today  I  dropped  in  for  a  last  word  with 
the  boys  at  the  office.  And  as  I  saw  Tom 
and  Dave  there  at  the  same  old  desk  it 
came  to  me  suddenly  that  they  had  been 
there  just  so  the  day  I  came  with  the  firm 
four  years  ago. 

"When  I  started  here  I  was  put  at  a  desk  and 
given  certain  routine  things  to  do.  But  after  a 
few  months  I  began  to  realize  that  I  was  nothing 
but  a  human  machine  and  that  I  couldn't  expect 
to  advance  that  way. 

"So  I  wrote  to  Scranton  and  arranged  for  a 
spare  time  study  course  that  would  give  me  spe- 
cial training  for  our  work.  Why,  do  you  know,  it 
gave  me  a  whole  new  interest  in  our  business? 
In  a  few  months  I  was  given  more  responsibility 
and  more  money.  Since  then  I've  had  three  in- 
creases, six  months  ago  I  was  put  in  charge  of  my 
department,  and  now  my  big  chance  has  come — 
I'm  to  be  manager  of  our  Western  branch  at  (6,000 
a  year!  It  Just  shows  what  spare  time  training 
will  do." 

ir  mm  want  to  make  more  money,  show  your  employer 
you '  re  trying  to  be  worth  mora  money.  If  yovi  want  a  big- 
ger Job,  show  him  you're  willing  to  prepare  for  It. 

There's  a  simple,  easy  way  to  do  It.  For  ts  years  the 
International  Correspondence  Schools  have  been  training 
men  and  women  right  In  their  own  homes  whenever  they 
had  a  Utile  time  to  spare.  More  than  two  million  have 
stepped  up  In  Just  I  his  way.  Mora  than  1M.M0  are  study- 
ing now.  Ten  thousand  are  starting  every  month. 

Can  you  afford  to  let  another  priceless  hour  pans  with- 
out finding  out  what  the  I.  C.  S.  can  do  for  you  r  Here  Is 
all  we  ask  —  without  cost,  without  obligation,  mark  and 


all  tola  coupon. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6092-B,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  before  which  1  mark  X. 

CHEX1CAL  ENOlNEER 


ELECTRICAL  ENGINEER 
Electrlcloa 
Electric  Wiring 
Electric  Ughttog 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftnmao 
Efestrla  slaaklae  Uealgasr 
Teaegrnph  Expert 
Practical  Telephony 
■EUIIAMOAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Tooimnker 
Gnn  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
HIRE  KOKKBt'N  OR EHtTR 
ARCHITECT 
ArehMeetarel  lli  nhsssnn 
PLUMING  AND  HEATING 
Sheet  Mstnl  Worker 
Navigator 


SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 


Sign 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  sUNAOEHgXT 


.  BOOKKEEPER 
_  gieungi  nphar  nag 


Can  Pub.  Accountant 
Traffic  Mnnnsemeot 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  MaU  Clerk 
TcstUe  Overseer  nr  gnpt. 
"  AGRICULTURE  §Q -  ■-' 

AntsaabUas  tj 


Present 
Occupation- 


Street 
and  No.  _ 


Clty_ 


The  Universal  Triangle 

One  simple,  inexpensive, 
tool  that  replaces  ail  triangles 
and  protractors. 

Presents  at  once,  90,  60, 
45,  and  30  degree  angles  to 
either  side  of  the  vertical 
without  Inverting  or  re-setting. 

Thumb-nut  secures  adjust- 
ment st  any  angle  and  facili- 
tates handling. 

Vernier  reads  sixths 
degree. 

Unexcelled  for  utility 
regardless  of  price. 

Used  and  endorsed 
Jy  practical  men  and 
Jig  manufacturers 
for  the  past  Ave 
years. 

"The  handi- 
est tool  ever 
offered  to 
drafts- 
men." 
Trans- 
par, 
ent- 
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A  SPECIAL  OFFER  TO  OUR  READERS 

ANY  ONE  OF  THESE  BOOKS  WILL  BE  SENT  FREE  FOR 
EACH  NEW  OR  RENEWAL  SUBSCRIPTION  WHEN  SENT 
DIRECT   TO   US   AND   NOT   THROUGH    AN  AGENT 


HOME  MECHANICS 
Workshop  Companion 


IE  US  HOW  TO  DO  MANY  USEFUL 

elects  icai  akd  MccHAincAJf  Tamos 

INCLUDING  NUMEROUS  SHOP  IINES 

tjr 

ANDREW  JACKSON  JR. 


EVERYDAY  ENGINEERING  SERIES 

MOH  MAM  W.  HINl 


For  the  Handy  Man  in  the 
Home  or  Shop 
Thert  ha*  always  been  •  de- 
mand for  a  Band  book  of  mechani- 
cal instruction  that  would  halp 
the  average  everyday  man  to  do 
the  many  email  jobs  of  repair 
work  that  are  found  around  the 
home  and  shop. 


HINTS  AND  Tips 

FOB 

AUTOMOBILISTS 


EVERYDAY  ENCINEEBWO  SERIES 
hoiman  w  mum  pvsLlHmM  CO 
i  wot  ..»«  stASst.  aswrau 


For  the  Automobile  Owner 
or  Driver 

The  book  ia  ideal  for  the  busy 
man  or  woman  who  wants  to 
know  about  car  operation  and  up- 
keep because  of  the  economies 
possible  when  an  automobile  is 
intelligently  operated.  It  con- 
tains many  money  saving  hints. 


HOWIDMAKE&DSE  ASMAII 
CHEMICAL  LABORATORY 

 \ 


AH  INTRODUCTION  TO  TBI  STUDY  or 
INORGANIC  CIEMISTST  WITH  DIRECTIONS 


RAYMOND  nANOS  YATES 
KVEJTVW  IHCIMESRINO  SERIES 

NOM.MAM  W.  H  IH  LIT  POBLI UIOSO  CO 

t  wist  «»  tm  iT.nr,  mwroas 


For  the  Student  Chemist 
and  Experimenter 

This  book  gives  all  the  neces- 
sary informstion  for  a  well- 
grounded  understanding  of  chem- 
istry. It  will  not  only  be  a  help, 
but  an  inspiration  to  study  fur- 
ther into  this  fascinating  realm  of 
science. 


SOLDERBNGrjc  Brazing 

— \ 


A  USEFUL  HANDBOOK  FOB  MECHANICS 
•r 

EAYMOKD  rtANCQ  YATES 
® 

EVEpTYDAY  emgineerihc  series 

NORMAN  W.  N  r M  LIT  sH>aUSMtt*S  CO 
f  WSJJr    4t  TM    StRltt.  M  ■  W  TO  St  EE 


For  the  Mechanic 
Model  Maker 
This  treatise  gives  all  the  nec- 
essary "kinks"  that  will  enable 
one  to  accomplish  successful  sol- 
dering. If  a  mechanic  has  at* 
succeeded  in  his  soldering,  this 
book  msy  tell  him  just  what  he 
needs  to  produce  good  work. 


RADIO  HOOK  UPS 


EVERYDAY  IKCDIIUINO  SERIES 

NORMAN  W.  ftgMLIV  FOB  LI  (KIM  tO 
1  will   a*  TH    ITIIIT    HgW  tOKeA 


For  the  Radio  Experimenter 
and  Amateur 

In  this  books  the  best  circuits  for 
different  instruments  and  various 
purposes  have  been  carefully  se- 
lected and  grouped  together.  The 
result  is  a  comprehensive  summary 
of  radio  circuit  diagrams  for  every 
qui  pes* 

A  special  feature  of  this  book  is 
the  explanations  which  accompany 
each  circuit,  giving  construction  or 
operating  details. 


ALL  of  these  Books  are  written  in  Sim- 
■  pie  Non-technical  Language  and 
contain  Information  of  Real  Value  on 
Subjects  of  Timely  Interest. 

TRY  TO  SEND  US  FOUR  NEW  SUBSCRIBERS— 
WITH  YOUR  OWN  — SO  WE  CAN  SEND  YOU 
THE  SET  OF  SIX  BOOKS 

Fill  Out  the  Special  Blank  Below- 
Check  Off  the  Title  Desired  and  Mail  with  Your 
Remittance 

Special  Circular  Describing  These  Books 
Sent  on  Request 

The  Experience  and  Knowledge  of  Experts 
Condensed  and  Simplified  for  the  Handy  Man 
— the  Mechanic  and  the  Radio  Experimenter. 


Design  data  ForRabd 

TnVWSMlTinB  &  RECHVTBS 


EVEJkTDAY  mimttlMG  SUtlBS 

NORMAN  W.  ■  R  M  L-KT  pt»UMRTM  On 
I  4*  TRs  »T*BBT.  MEW  YORK 


For  the  Radio 

Student 

In  Design  Data,  radio  experi- 
menters are  given  seek  infonas- 
tion,  readily  see 
it  possible  for  these  to  have  I 
and  highly  efficient  eqs*isnient  and 
to  get  the-  beat  ssssietc  remits 
from  the  instruments  they  snake 
or  buy. 


EVERYDAY  ENGINEERING  MAGAZINE 

2  WEST  45TH  STREET                       NEW  YORK  CITY 
You  may  enter  my  subscription  to  EVERYDAY  ENGINEERING  MAGAZINE 

(Date  of  issue) 

according  to  your  special  offer  send  me  copy  of  book  checked  off. 

EVERYDAY  ENGINEERING 
SERIES  OF  HANDBOOKS 
Check  off  title  desired  here 

1 

HOME  MECHANICS 
WORKSHOP  COMPANION 

2 

HINTS  AND  TIPS  FOR 
AUTOMOBILISTS 

3 

HOW  TO  MAKE  AND  USE  A 
SMALL  CHEMICAL 
LABORATORY 

4 

SOLDERING  AND  BRAZING 

TEAR  OFF  AND  MAIL  THIS  NOW 

S 

RADIO  HOOK-UPS 

6 

DESIGN  DATA  FOR  RADIO 
TRANSMITTERS  AND 
RECEIVERS 
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BOOK  REVIEW 

(Continued  from  page  569) 

ing,  grinding,  and  grinding  operations, 
home  foundry  work,  etc.,  make  up  the 
rest  of  the  volume.  The  book  omits 
nothing  that  will  be  of  use  to  those  who 
use  tools  or  to  those  who  wish  to  learn 
the  use  of  tools.  The  great  number  of 
clear  engravings  add  much  to  the  text 
matter  and  to  the  value  of  the  volume 
as  a  visual  instructor.  This  book  tells 
how  to  do  mechanical  work  in  a  way 
that  everyone  can  understand  and  every 
mechanical  experimenter,  model  maker, 
machinist  apprentice  or  handy  man 
will  find  much  information  of  value  by 
a  careful  perusal  of  its  interesting  text 
and  illustrations. 


Inventions,  Their  Purchase  and  Sale. 
By  William  E.  Baff,  Patent  Attorney.  230 
pages  5  by  8.  Published  by  D.  Van  Nos- 
trand  Company,  25  Park  Place,  New  York 
City. 

This  book  is  essentially  a  manual  on 
the  marketing  of  inventions  and  it 
views  the  subject  from  various  angles. 
It  is  a  book  of  business  policy  and  is 
intended  to  enlighten  inventors  and 
others  about  plans  by  which  inventions 
may  be  profitably  exploited.  It  should 
be  particularly  valuable  for  busy  people 
in  every  line  desirous  of  understanding 
the  nature  of  patent  property  in  inven- 
tions. It  will  appeal  to  the  capitalist 
or  manufacturer  as  well  as  to  the  in- 
ventor. It  gives  information  on  how  to 
gauge  the  value  of  an  invention  and 
how  to  exploit  the  patents  to  best  ad- 
vantage. As  the  author  is  a  well-known 
specialist  in  patent  law,  the  material  is 
of  a  helpful,  practical  nature  that  ,  ap- 
peals particularly  to  mechanical  men. 


USING  ENGINE  AS  A  BRAKE 

THE  motor-car  driver  should  not 
forget  that  his  car  has  three  brakes. 
If  he  puts  the  gears  in  second  speed 
and  cuts  off  the  spark,  steep  grades  will 
have  no  terror  for  him.  He  should 
<hut  off  the  engine  and  slide  into  sec- 
ond as  he  rolls  across  the  ridge,  but 
should  not  drive  in  second.  The  spark 
can  be  shut  off  if  the  throttle  will  not 
close.  Then  with  a  six-cylinder  car, 
six  compression  brakes  are  gained  and 
the  engine  is  cooling  in  the  meantime. 
If  necessary,  a  gentle  touch  of  the  serv- 
ice or  emergency  brake  now  and  then 
generally  will  hold  nicely.  At  times 
an  abrupt  or  long  drop  will  call  for 
low  instead  of  second  in  compression. 
On  all  but  the  steepest  grades  this  will 
hold  the  car  with  but  very  little  use 
of  the  brakes,  and  will  keep  the  brakes 
in  reserve  for  real  emergencies. 


A  $25  PHONOGRAPH  FOR  $10.98 

Hear  the  Great  Artists  in  your  Home 
Greatest  Phonograph  Bargain  Ever  Offered.    Send  $1  Only 


Buy  Direct  from 

Manufacturer 
and  Save  Money 


Plays  all  Makes  of  Record » 
Any  Size  or  Cut 

and 
Coupon 


Send$l 


Special  features  are:  clear,  sweet- 
toned  sound  box,  silent,  power- 
ful spring  motor,  automatic  regu- 
lator, starter  and  stopper.  Cabinet 
finished  in  Colonial  mahogany. 
The  metal  parts  highly  nickeled. 
Will  last  a  life  time  and  is  fully 
guaranteed  in  every  respect. 
Phonograph  will  be  shipped  upon 
receipt  of  $1.00;  you  pay  the  balance, 
$9.98,  after  you  get  the  phonograph. 


Plays  Victor,  Columbia,  Edison  and 
Emerson  Records 

Send  $1.00  today 

Columbia  Sales  Company 

S3  Academy  St.,  Dept.  691,  Newark,  N.  J. 


CUT  OUT  AND  MAIL  AT  ONCE 
COLUMBIA  8ALES  COMPANY 

53  Acadomy  St..   Dept.  691.  Newark.  N.  J. 

Gentlemen:  Enclosed  find  $1.  Ship  at  once  one 
guaranteed  phonograph.  If  satisfactory.  I  agree  to  pay 
tho  balance.  »9.88.  after  I  receive  the  machine.  If 
not  satisfactory  I  will  return  the  same,  and  you  will 
refund  my  money. 

Name  

Address  


Fringe 

Albert 


the  national 
joy  smoke 


Our  exclusive 
patented  process 
cuts  out  bite  and 
parch. 


You  can  be  quickly  cured,  if  you 

STAMMER 

Bead  1*  cents  coin  er  ataanes.  far  7»-page 
book  oh  Stammering  and  Stuttering.  "Its 
Came  and  Cure."   It  telle  how  I  cured  myself 
|  after  stammering  for  26  years. 

Army  Dress  Shoe 

"For  Work  or  Dress  Wear" 

Here's  the  identical  shoe  Uncle  Sam  O.  K.'d 

for    dress    wear    in  the 
army.  Handsome,  comfort- 
able, wears  like  iron. 
Don't  confuse  this  genu- 
ine dress  shoe  with 
inferior  shoes  that  sell 
for  less.    Real  economy 
means  not  sav- 
ing a  few  pen- 
nies   on  the 
original 
cost, 
b  u  t  in 
getting 
your 
money's 

On  Arrival.  Postaoe  Free  ^^^•a»»am»wT  wortn- 
RELIABLE  MAIL  ORDER  CO.. 
Dent.  S3.  29  Huntlnston  Ave.,  Boston.  17,  Mass. 

Send   pairs,  postage  free.     I*U  pay  the 

postman  on  arrival.  , Money  back  if  I  want  It. 

Name   Slae  

Address   


AMBITIOUS  MEN 


Send  for  Our  Free  Catalog  of  Home 
Study.    Books  on  All  Mechanical 
and  Electrical  Subjects 


Put  hard  soap  on  lag  screws,  wood 
screws  or  any  screw  for  wood.  It  will 
surprise  you  how  much  easier  they  will 
go  in. 
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NORMAN  W.  HENLEY  PUB.  CO. 

2  W.  45th  Street  New  York  City 


Tho  Best  Diamond 
Bargains  in  75  Years 

Never  In  nearly  H  of  n  century  bosinena  existence  hare 

i  -o  offered  such  amuinT  b« rjram-  at  aattiri.t  pravafllrtff  prWa. 
torn  diatmnnd  bank  inn  houao  rat*!  at  ov«r  f 1.000,00 J  0')  laodl 
awmay  on  hi  i 1  trad-*  inwalry.    Unpaid  loans  must  be  aold 

Why  Pay  Full  Prices 

Cuitomcr*  laU--ra  prove  trarnandnua  aavlnra.    Kvery thinit  aanl 
on  approval.    Try  to  mat^r,  for  80  per  cent  mors. 
Wrlto  lor  Latest  Birgali  List.    Send  vonr  name  and  address 
for  latent  birt-aiD  liat.   No  ob  titration  a.    Writs  today— note. 
lo*V  DS)  Roy  A  Sens,  9566  O  s>  Roy  Building 

OnhLpwrniu  post  OMe*  Ptttsburah.  Pa. 

fc.iV.  A  M-rme 


RsfrT*nfbiti*rm{'wton:  Banke 
Naltonal Bank,  (InttmJrmUt 


f\      Made  to  your  measure, 
i  \r      payable  after  received 

I  Perfect  fit,  fine  goods  and  tailoring. 
20  saving,  all  guaranteed  orno  pay. 
amploa  Fraa.  Every  man  wanting  to 
.reas  well  and  save  money  should  write 
at  once  for  our  beautiful  free  book  of 
cloth  samples  and  correct  f  nshions,  explain- 
ing everything.   Write  ' 
Mt  aay  "Send  me  your 
v**ry  thing  by  return  mail 
to  every  man.   Write  today  sure. 

Park  Tailoring  Company 

P«pt  27*  Chicago.  ILL 


ctuiKmons,  explaln- 

1  samples"  annuel 
iil  free.  Important 


arn*35to'100aWee 

BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

Big  opportunities  NOW. 
Qualify  for  this  fascinat- 
ing profession.  Three 
months'  course  covers  all 
branches : 

MOTION  PICTURE— COMMERCIAL— PORTRAITURE 
Cameras  and  Materials  fumuhet  ftte 
Practical  Instruction ;  modern  equipment.    Das  or  erenlaa 
■lasses;  easy  terms.    The  School  of  BeoosBlaod  Superi- 
ority.   Call  or  write  for  complete  catales  No.  M. 

N.  Y.  INSTITUTE  OF  PHOTOGRAPHY 
141  W.  38th  St..  N.  Y.        505  State  St.,  Bklyn. 


Basketry  and  Craft  Materials 

Free  catalogue.  Reeds,  raffia,  wooden  bases, 
chair  cane,  dyes,  books,  tools  for  work  In 
leather,  beads,  stencilling,  wood  block  printing, 
china,  glass  painting,  painted  wood,  wearing, 
carving,  jewelry,  copper,  pottery. 

LOUIS   STOUGHTON  DRAKE 

21   Everett  Station  Allston.  Boston  34.  Mao 
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THE  H.  E.  BOUCHER  MFG.  CO. 

150  Lafayette  Street 
NEW  YORK  CITY 

GENERAL  MODEL  MAKERS 
Marine  Models  a  Specialty 


BUILD  and  FLY  YOUR  OWN  MODEL  AIRPLANE 


Pitch 
8" 
U" 
11" 
18" 
16" 
12" 
22" 


Price 
80.40  each 
.45  each 
.50  each 
.55  each 
.60  each 
.65  each 
.70  each 


PROPELLERS 
Dim.  Weight  Propeller 

6"  \%  ox. 

Racing  2J4  ox. 

Heavy  Load        4  ox. 
Racing         2  to  2%  ox. 
9"     Racing  SH  ox. 

*£4"  Heavy  Load  6  to  8  ox. 
10*     Racing  i%  ox. 

Prices  include  pottage. 

We  can  supply  propellers  either  right  or  left  con- 
structed on  scientific  basis  by  specially  constructed 
machinery.  Guaranteed  to  work.  A  trial  will  con- 
vince. Send  five  cents  for  catalogue  of  finished 
airplanes  and  parts. 

MODEL  MAKERS  SUPPLY  COMPANY 

Everyday  Engineering  Magazine 
Box  HDH  2  West  45th  Street 

New  York  City 


WHEELS 

No.  22.  Aluminum  with  imita- 
tion rubber  tires,  weight  one- 
third  ounce,  diameter  1*4"- 
Price — 80.50  pair. 

No.  23.  Aluminum  with  real 
rubber  tires,  weight  one  ounce, 
diameter  2".  Price — 80.75  per 
pair. 


THE  AMERICAN 
MODEL  SALES  and  MFG.  CO. 


601  Broadway 

PATTERNS 

MODELS 

CASTINGS 


New  York  City 

SHIP  F ITTINGS 
RAW  MATERIALS 
BOILERS 


MAIL  ORDERS  ONLY 


PROMPT 
SERVICE 


TELEPHONE 
SPRING  3337 


INVENTIONS  DEVELOPED 
MODELS,  EXPERIMENTS 
Absolute  Secrecy  Guaranteed 

CONSULTATION 

Phone  Barclay  SIM  88  Warren  Street 

New  York  City 


CELLULOID 

SHEETING.  PRINTING.  MOULDING. 

TURNING.  DIE  CUTTING 
EXPERIMENTAL  WORK,  ETC. 

napier  browning  co. 

108  W.  40th  ST.  NEW  YORK  CITY 


FREEING  A  SEIZED  ENGINE 

OCCASIONALLY  the  repairer  re- 
ceives a  call  to  start  a  seized  en- 
gine that  has  resisted  the  best  efforts 
of  the  owner  of  the  car.  At  such  times 
the  repairer  must  exercise  the  utmost 
ingenuity,  for  the  owner  has  generally 
tried  all  the  easy  and  well-known  meth- 
ods before  the  repairer  arrives. 

In  such  cases  the  first  thing  to  do 
is  to  make  sure  that  it  is  the  engine 
and  not  some  other  part  of  the  trans- 
mission or  rear  axle  that  is  at  fault. 
The  rear  wheels  should  be  jacked  up 
and  the  emergency  brake  released  and 
the  gear  shift  lever  placed  in  neutral 
The  wheels  should  turn  freely  and 
there  should  be  no  binding  in  the  rear 
axle  system. 

The  spark  plugs  should  be  removed 
or  the  compression  taps  turned  to  re- 
lieve the  compression.  Then  if  the 
crank  cannot  be  turned  over  by  hand 
or  by  means  of  the  starter,  or  by  the 
two  working  together,  the  car  may  be 
towed  with  the  gears  in  high  and  the 
clutch  disengaged.  As  soon  as  the  car 
has  attained  some  momentum  the  clutch 
may  be  allowed  to  engage  gently,  care 
to  be  taken  not  to  allow  a  sudden  mo- 
tion, which  might  strip  the  gears  in  the 
rear  axle  or  even  break  a  shaft. 

If  this  does  not  free  the  engine,  kero- 
sene can  be  poured  into  the  cylinders 
and  allowed  to  remain  for  a  couple  of 
hours.  This  will  have  a  tendency  to 
dissolve  any  old  oil  which  may  have 
gummed  the  pistons  to  the  cylinder 
walls.  Then  the  car  may  be  towed 
again  and  an  attempt  made  to  turn 
over  the  engine  by  engaging  the  high 
gear.  The  engine  can  be  turned  over 
more  easily  in  high  than  in  low  gear 
because  it  does  not  have  to  revolve  so 
rapidly. 

After  one  has  succeeded  in  turning 
over  the  engine  the  drain  cock  in  the 
bottom  of  the  crankcase  should  be 
opened  and  the  mixture  of  kerosene  and 
old  oil  drained  out.  Then  the  new 
oil  should  be  added,  the  radiator 
should  be  filled  with  hot  water  in  or- 
der to  expand  the  cylinders  and  the 
spark  plugs  replaced.  After  starting 
the  engine  it  should  be  run  slowly  un- 
der its  own  power  for  some  little  time, 
in  order  that  the  new  oil  may  work  to 
all  parts  of  the  engine  and  to  allow  the 
engine  to  work  out  some  of  its  stiffness 

Sometimes  water  leaks  into  the  cylin- 
ders and  rusts  the  pistons  fast  to  the 
cylinder  walls.  There  is  also  a  possi- 
bility of  moisture  condensing  within 
the  cylinders  if  the  car  is  allowed  to 
remain  standing  in  a  damp  place  with- 
out being  used. 

If  the  engine  is  fitted  with  a  remov- 
able head,  as  is  how  used  on  many  cars, 
it  is  often  but  the  work  of  half  an 
hour  to  remove  the  cylinder  head  and 
ascertain  if  the  pistons  are  stuck  in  the 
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cylinders.  The  movement,  of  course, 
will  be  very  slight,  but  if  die  pistons 
are  not  rusted  to  the  cylinder  walls 
some  slight  movement  should  be  obtain- 
able. 

If  only  one  piston  is  tight,  It  may  be 
possible  to  remove  the  lower  half  of 
the  crankcase  and  take  off  the  cap 
of  the  connecting  rod  of  the  tight  pis- 
ton. If  there  is  sufficient  room  in  the 
crankcase,  the  connecting  rod  can  be 
tied  to  one  side  and  the  engine  used  to 
drive  the  car  home  on  three  cylinders. 
Or  the  tight  piston  may  be  driven  out 
of  the  cylinder  with  a  block  of  wood. 
The  wire  leading  to  the  spark  plug  of 
the  seized  cylinder  should  be  grounded 
when  attempting  to  run  the  engine  on 
three  cylinders. 

It  is  sometimes  possible  to  rap  each 
piston  separately  with  a  block  of  wood 
at  the  same  time  that  the  strain  is  ap- 
plied to  the  starting  crank,  thus  releas- 
ing the  pistons  from  the  cylinders  and 
allowing  a  film  of  lubricating  oil  to 
penetrate  between  the  parts. 

On  some  cars  the  rim  of  the  flywheel 
is  exposed  so  that  it  may  be  gripped 
with  a  heavy  wrench  and  the  wrench 
used  to  assist  in  turning  over  the  crank- 
shaft. If  one  man  lies  on  the  bonnet 
over  the  engine  and  pulls  up  on  the 
starting  crank,  at  the  same  time  that 
the  car  is  being  towed,  the  simultaneous 
strain  at  both  ends  of  the  crankshaft 
will  often  be  enough  to  start  the  move- 
ment of  the  pistons  in  the  cylinders. 

When  the  car  is  in  the  garage  and 
compressed  air  is  available,  this  may 
be  forced  into  the  cylinders  through  an 
air  valve  made  from  a  discarded  tire, 
a  valve  and  a  broken  spark  plug.  If 
an  air  pressure  of  100  pounds  a  square 
inch  is  exerted  over  an  area  on  the 
top  of  the  piston  of  15  square  inches, 
this  should  be  sufficient  to  start  it.  Of 
course,  the  poppet  valves  will  have  to 
be  closed  while  the  air  is  being  ad- 
mitted into  the  cylinder. — Automobile 
Journal. 


DESCENT  AT  450  MILES  PER 
HOUR 

LIEUT.  WEISS  of  the  French  Army 
was  attempting  to  establish  a 
height  record  recently,  but  unexpectedly 
found  his  supply  of  oxygen  virtually 
exhausted.  The  Paris  correspondent 
of  the  Morning  Post  states  that  at  the 
moment  he  was  at  8,000  meters  and 
his  only  chance  of  safety  was  to  nose 
dive.  For  a  certain  number  of  seconds 
he  achieved  a  speed  of  450  miles  per 
hour,  and  actually  traversed  4,300 
yards  of  descent  in  thirty  seconds.  The 
machine  was  injured  as  a  result  of  the 
strain,  and  certain  portions  of  the  wings 
were  torn  off,  while  some  supports  also 
were  broken  before  he  was  able  to  flat- 
ten out  the  machine  for  landing. 


At  Home — In  Spare  Time 

as  you  would  in  actual  practice 

Get  into  this  constructive  branch  of  industry  where  big  salaries  are 
paid.  No  previous  training  is  necessary  to  become  a  capable  drafts- 
man with  the  help  of  the  Columbia  School  of  Drafting.  You  can 
master  the  practical  lessons  of  our  famous  home  study  course,  at 
home,  in  spare  time.  You  will  be  personally  coached  and  instructed, 
by  mail,  by  Roy  C.  Claflin,  president  of  the  school,  whose  long  experi- 
ence as  a  draftsman  and  teacher,  especially  qualifies  him  to  give  you 
the  training  you  need  to  become  a  successful  Draftsman. 

Become  a  Specialist 

We  not  only  give  you  thorough  and  practical  training 
in  Mechanical  Drafting,  teaching  you  to  make  actual 
drawings  as  you  would  in  any  drafting  room,  but  the 
additional  benefit  of  a  post-grad- 
uate course  in  some  special  branch 
of  drafting.  A  big  field  of  oppor- 
tunity is  thus  opened  to  you  as  a 
trained  specialist  in  this  profes- 
sion. 

D  r  a  f  t  smen  are 
needed  in  gre. 
numbers,  and 
ceive  better 
ries  than 
before. 


DraftsmenGet 
$35  to  $100 
a  Week 

Because  of  the  importance  of 
hiswork  the  draftsman  is  paid 
a  big  salary  and  is  always  in 
line  for  advancement.  The 
draftsman's  pay  iSfrom  $35  to  $100  a  week. 
A  knowledge  of  drafting  is  the  stepping  stone 
to  big  technical  positions  in  the  industrial 
field  paying  as  high  as  $50,000  a  year. 


How  "Columbia"  Students  Succeed 

Students  of  the  Columbia  School  o{  Draft 
ing  often  secure  positions  at  $2,000  or  more 
a  year  to  start  before  completing  the  course. 
Hundreds  of  men  and  women  with  '  Colum- 
bia" trainitiK  are  now  making  good  with  big 
concerns  all  over  the  country.  Many  more 
are  needed  for  splendid  positions  now  open. 
Here  is  what  "Columbia  '  training  is  doing 
for  some  of  our  graduates:  I^aurence  Johns 
ton,  over  $5,000  a  year;  George  Murray,  $45 
a  week  to  start:  G.  Tangorra,  $2,800  a  year; 
A.  L.  Gash.  $140  a  month  to  start;  W.  S 
Burfoot.  $150  a  month  to  start;  T.  R.  Brown, 
$2,860  a  year;  K.  Fowkes,  $3,700  a  year. 
These  are  only  a  few  of  a  great  number  of 
similar  cases. 

This  Complete  Drafting  Equipment 
Furnished 

to  students  of  our  scbool.  Tbe  instruments  are  or 
standard  American  make  of  the  best  quality,  fully 
guaraj  i<  - x  1,  atui  become  your  properly  on  completion 
of  the  course.  Erery  Instrument  needed  for  the 
.ourse   Is  Included. 


Big  Concerns  Employ  "Columbia"  Graduates 

Tbe  beet  concerns  In  America  employ  Columbia 
graduates  In  their  drafting  departments  because  of 
the  thorough  practical  training  we  give  which  en- 
ables them  to  step  right  Into  Important  drafting 

Kitlotis.  Our  diploma  Is  the  entering  wedge  into 
drafting  rooms  everywhere.  As  a  Colurobls 
graduate  you  are  recognized  as  an  experienced 
draftsman,  not  as  a  mere  apprentice.  Why  be 
satisfied  with  a  grinding,  underpaid  position  when 
there  are  hundreds  of  promising  positions  open 
to  you  In  the  big  field  of  Drafting  We  us 
called  upon  to  place  trained  draftsmen  more 
rapidly  than  we  can  produce  them. 

Send  This  Coupon  Today 

Let  us  tell  you  the  fssclnatlng  story  of  Drafting 
add  how  you  can  master  this  lucrative  profei 
of  big  salaries  and  steady  advancement  thr 
our  help.    Write  today  to 

COLUMBIA  SCHOOL  OF  DRAFTING 

Ret  C  PlalHn. 
Dept.  1158.  14th  i  TSts..  N.  W. 


D.C. 


COLUMBIA  SCHOOL  OF  DRAFTING 
I  Rev  O.  CUfiHt,  President 

Dept.  MISS.  14th  A  T  Sts..  N.  W. 
Washington.  D.  C. 

I  em  Interest**!  In  Tour  practical  training  In  Mechanical  Dr  afting 
Pin r-  send  me  Free,  roar  illustrated  book  of  particulars,  testi- 
monials, terms,  etc.  I  am  also  Interested  in  the  special  r-uslitreduutt. 
course  .-necked  below:  ( Mechanical  Drafting:,  or  Machine  Drn  tine 
la  the  foundation  coarse  and  la  complete  m  iteelf . ) 

Architectural  Drafting   Ship  Drafting  

Automobile  Drafting   Statistical  Drafting  

Blaetflrsl  Drafting   Radio  Drafting  

Aeroplane  Drafting.   Automotive  Drafting  

Special  Machinery  Drafting       Bydrographlc  martins  

Sheet  Metal  Drafting   Machine  Design  

Structural  Drafting   Tool  Design. 

Highway  Drafting   Shop  Mat! 

Patent  Drafting   Builders' 
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New  Practical  Books 


MOTOR  BOATS  AND  BOAT  MOTORS 

By  Victor  W.  Page,  and  A.  CUrk  Leich.  (6  x  9.) 
524  pages.  372  illustrations.  Cloth.  Price 
$4.00. 

Indispensable  for  owners,  users,  repairmen  or  operators  of 
motor  boats  and  marine  engines. 

SHOP  PRACTICE  FOR  HOME  MECHANICS 

By  Raymond  Francis  Yates.  (6  z  9.)  324  pages, 
309  illus.    Cloth.    Price  $3.00. 

Deals  with  small  tools  and  machines  such  as  those  em-~ 
ployed  about  the  home  shop, 

STARTING,   LIGHTING  AND  IGNITION 

SYSTEMS 

By  Victor  W  Page.  815  pages.  492  specially 
made  engravings.  1920  Edition,  Revised  and 
Enlarged.    Price  $3.00. 

A  practical  treatise  on  latest  automobile  starting,  lighting 
and  ignition  system  practice.  Over  200  wiring  diagrams 
are  shown  in  both  technical  and  nontechnical  forms.  Com- 
plete data  is  given  for  locating  troubles  in  all  systems,  the 
various  steps  being  considered  in  a  logical  way  for  those 
without  expert  electrical  knowledge.  All  ignition  systems 
receive  full  consideration,  starting  with  the  simplest  bat- 
tery and  coil  forms  found  on  early  cars  to  the  modern 
short-contact  timer  and  magneto  methods  used  with  the 
latest  eight  and  twelve-cylinder  motors. 

ABRASIVES  AND  ABRASIVE  WHEELS 

By  Fred  B.  Jacobs.  340  pages,  200  illustrations. 
Price  $3.00. 

A  new  book  for  everyone  interested  in  abrasives  or  grind- 
ing. A  careful  reading  of  the  book  will  not  only  make 
mechanics  better  able  to  use  abrasives  intelligently,  but  it 
will  also  tell  the  shop  superintendent  of  many  short  cuts 
and  efficiency-increasing  kinks.  The  economic  advantage 
in  using  large  grinding  wheels  are  fully  explained,  together 
with  many  other  things  that  will  tend  to  give  the  superin- 
tendent or  workman  a  keen  insight  into  abrasive  engineer- 
ing. 

HENLEY'S  TWENTIETH  CENTURY  BOOK 
OF  RECIPES,  FORMULAS  AND  PRO- 
CESSES 

Edited  by  Gardner  D.  Hiscox.  1920  edition. 
Cloth  binding.    Price  $4.00. 

The  most  valuable  technochemical  formulae  book  published, 
including  over  10,000  selected  scientific,  chemical,  techno- 
logical and  practical  recipes  and  processes.  This  book  of 
800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  for  the  manufacture  of 
valuable  articles  for  everyday  use.  Hints,  helps,  practical 
ideas  and  secret  processes  are  revealed  within  its  pages. 
It  covers  every  branch  of  the  useful  arts  and  tells  thou- 
sands of  ways  of  making  money  and  is  just  the  book  every- 
one should  have  at  this  command. 

LIQUID  AIR  AND  THE  LIQUEFACTION 

OF  GASES 

By  T.  O'Conor  Sloane.  400  pages  fully  illus- 
trated.   (1920.)    Price  $3.00. 

The  third  revised  edition  of  this  book  has  just  been  issued. 
Much  new  material  is  added  to  it ;  and  the  all-important 
uses  of  liquid  air  and  gas  processes  in  modern  industry, 
in  the  production  especially  of  nitrogen  compounds,  are 
described.  The  book  gives  the  history  of  the  theory,  dis- 
covery, and  manufacture  of  Liquid  Air,  and  contains  an 
illustrated  description  of  all  the  experiments  that  have  ex- 
cited the  wonder  of  audiences  all  over  the  country.  It 
shows  how  liquid  air,  like  water,  is  carried  hundreds  of 
miles  and  is  handled  in  open  buckets. 


MODERN  ELECTROPLATING 

By  Kenneth  M.  Coggeshall.  350  pages,  142  illus- 
trations. Price  $3.00. 

Anyone  interested  in  practical  plating  and  metal  finishing 
will  find  this  book  a  valuable  guide  and  complete  manual 
of  the  art. 

EXPERIMENTAL  WIRELESS  STATIONS 

By  P.  E.  Edelman,  E.  E.  (5  x  7)  390  pages, 
167  illus.    Cloth.    Price  $2.50. 

Answers  every  question — clears  up  mysteries  of  things 
radio,  you  have  often  wondered  about. 

THE  MODEL  T  FORD  CAR,  ITS  CON- 
STRUCTION, OPERATION  AND  RE- 
PAIR, INCLUDING  THE  FORDSON 
FARM  TRACTOR,  F.  A.  LIGHTING  AND 
STARTING  SYSTEM,  FORD  OR 
TRUCK 

By  Victor  W.  Page.  410  pages,  153  illustrations, 
2  large  folding  plates     Price  $2.00. 

This  is  the  most  complete  and  practical  instruction  book 
ever  published  on  the  Ford  car  and  Fordson  tractor.  To 
the  1920  Revised  Edition  matter  has  been  added  on  the 
Ford  Truck  and  Tractor  Conversion  Sets  and  Genuine 
Fordson  Tractor.  All  parts  are  described.  All  repair 
processes  illustrated  and  fully  explained.  Written  so  all 
can  understand — no  theory,  no  guesswork.    New  Edition. 

MODEL  MAKING 

By  Raymond  Francis  Yates.  400  pages. 
301  illustrations.      Price  $3.00. 

A  new  book  for  the  mechanic  and  model  maker.  This  is 
the  first  book  of  its  kind  to  be  published  in  this  country 
and  all  those  interested  in  model  engineering  should  have 
a  copy.  The  first  eight  chapters  are  devoted  to  such  sub- 
jects as  Silver  Soldering,  Heat  Treatment  of  Steel.  Lathe 
Work,  Pattern  Making,  Grinding,  etc.  The  remaining 
twenty-four  chapters  describe  the  construction  of  various 
models  such  as  rapid  fire  naval  guns,  speed  boats,  model 
steam  engines,  turbines,  etc. 

ELECTRICIAN'S  HANDY  BOOK 

By  Prof.  T.  O'Conor  Sloane.  840  pages,  600  en- 
gravings, handsomely  bound  in  cloth.  1920  edi- 
tion. Price  $4.00. 

This  work  has  just  been  revised  and  much  enlarged.  It  is 
intended  for  the  practical  electrician  who  has  to  make 
things  go.  The  entire  field  of  electricity  is  covered  within 
its  pages.  It  is  a  work  of  the  most  modern  practice,  writ- 
ten in  a  clear,  comprehensive  manner,  and  covers  the  sub- 
ject thoroughly,  beginning  at  the  A  B  C  of  the  subject, 
and  gradually  takes  you  to  the  more  advanced  branches  of 
the  science.  It  teaches  you  just  what  you  should  know 
about  electricity.    A  practical  work  for  the  practical  man. 

WESTINGHOUSE  E.  T.  AIR-BRAKE  IN- 
STRUCTION POCKET  -  BOOK  CATE- 
CHISM 

By  Wm.  W.  Wood,  Air-Brake  Instructor.  Cloth. 
1920  edition.    Price  $2.50. 

A  practical  work  containing  examination  questions  and 
answers  on  the  E.  T.  Equipment.  Covering  what  the  E.  T. 
Brake  is.  How  it  should  be  operated.  What  to  do  when 
defective.  Not  a  question  can  be  asked  of  the  engineman 
up  for  promotion  on  either  the  No.  5  or  the  Xo.  6  E.  T. 
equipment  that  is  not  asked  and  answered  in  the  book.  If 
you  want  to  thoroughly  understand  the  E.  T.  equipment 
get  a  copy  of  this  book.  It  covers  every  detail.  Makes 
air-brake  troubles  and  examinations  easy.  Fully  illustrated 
with  colored  plates,  showing  various  pressures 


These  Are  the  Books  You  Should  Procure 
All  Up-to-date  and  Reliable 


Any  of  these  books  sent  prepaid  on  receipt  of  price.  FREE- 
Practical  Books — Send  for  a  Copy 
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Let  me 

work  for  you 

XWORK  for  Kings  and  Queens. 
I  work  for  the  President  of  the 
United  States. 

S.  wo>ik  £ot/  trie  G'tcrV-U'teeto. 

I  work  for  the  Surveyors 
and  Engineers  who  make  your 
big  bridges  and  subways  pos- 
sible. 

I  have  a  Mathematical  key- 
board with  the  characters  and 
symbols  used  in  higher  and 
lower  Mathematics,  and  for 
Engineering,  Mechanics,  etc. 

I  AM  INVALUABLE  TO  THE 
STUDENT  OF  MATHEMATICS,  ENGI- 
NEERING, Chemistry,  and  Med- 
icine, as  I  carry  the  char- 
acters AND  SYMBOLS  IN  E  V E  R  Y 
PROFESSION  EVERY  SCIENCE,. 

I  "speak"  every  lanZuat&e, 
from  Eskimo  Indian  to  Kata 
Kana  Japanese, 

I  use  "speak"  advisedly, 
because  I  literally  make  your 
writing  talk—&B  these  sam- 
ples of   my   work  show. 

The  above  paragraphs  were  written  on  one  Multiplex  and 
give  a  very  limited  example  of  the  work  that  can  be  done  on 
this  unique  "writing  machine" — the  only  "writing  machine" 
in  existence.  Just  examine  the  Multiplex  and  you'll  find 
that  it  is  as  great  an  improvement  over  the  ordinary  type- 
writer as  the  fountain  pen  is  over  the  old-fashioned  quill. 


Also  an  Aluminum 
PORTABLE  Model 


For 
Home. 
11  lbs. 

Ask 
folder. 


traveling  —  for 
Weighs  about 
Full  capacity, 
for  special 


The  Hammond  Typewriter  Co. 

585A  E.  69th  Street         New  York  City 


The 

Heart 
of  the 
Hammond 


I  am  the 


IOND 


Standard  "Writing  Machine" 

Over  365 
Different  Type-Sets 

Including  All  Languages  to  Select  From 

Any  one  of  which  may  be  substituted  in  a  few 
seconds:   "Just  Turn  the  Knob" 

I  have  shown  you  a  few  proofs  of  my  versatility  in 
the  various  types  in  the  column  opposite. 

I  think  you  will  agree  with  me,  when  you  see  me,  that 
no  other  typewriter  can  do  what  I  do. 

No  other  typewriter  can  make  your  writing  "TALK." 

No  other  typewriter  can  INSTANTLY  change  from 
one  style  of  type,  or  from  one  language  to  another. 

Multiplex  Hammond  Reasons 

1.  Variety  of  writing  beyond  the  ordinary. 

2.  All  sorts  of  type  and  languages  on  ONE  Multiplex. 

3.  Automatically   uniform    type   impressions   without   a  culti- 
vated touch. 

4.  Permanently  perfect  alignment. 

5.  Any  width  of  paper,  and  writes  cards  flat  without  bending. 

6.  Large  type,  small  type,  medium  type — all  on  ONE  Multiplex. 

7.  Aluminum  Portable,  travellers'  and  home  model. 

There  are  more  than  sixteen  (16)  things  I  can  do  that  can- 
not be  done  on  any  other  writing  machine;  and  it  will  pay 

"  Mail  the  Coupon  for  FREE  BOOKLET 
"How  President  Wilson  Frightened  the 
Lords  at  Midnight" 


We  will  also  send  you  our 
pamphlet,  "People  Who  Count." 
Thousands  of  prominent  men 
and  women  in  all  walks  of 
life,  and  in  all  four  corners 
of  the  globe,  prefer  and  per- 
sonally use  the  Multiplex. 
Note  this  partial  list: 
President  Wilson 
Queen  Alexandra  of  England 
King  and  Crown  Prince  of 

Sweden 


Caliph  of  Morocco 
King  and  Queen  of  Norway 
Cardinal  Merry  del  Val 
Sir  Jamea  Matthew  Barrie 
Walt  Mason 
Wallace  Irwin 
William  Dean  Howella 
Bertha  M.  Clay 
John  Kendrlck  Bangs 
Leigh  Mitchell  Hodge* 
Prof.  L.  A.  Lolseaux 
Etc.,  Etc. 


MAIL  FOR  FREE  BOOKLETS 

'  HAMMOND  TYPEWRITER  COMPANY, 
|  585A  East  69th  St.,  New  York  City. 

Please  send,  entirely  free  and  without  obligation,  the  litera- 
I   ture  mentioned  in  your  advertisement  in  Everyday  Engineering. 


I  Name   

I  Address  . . . 
|  Occupation 
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lime  and  a  Half 


You  can  get  an  extra  half 
dollar  or  more  for  every  dollar  you' 
earn  now.  No  overtime  work  is  necessary, 
Just  your  regular  time  and  a  set  of  Modern  Machine  Shop 
Practice  will  turn  the  trick.  Read  how  to  get  these  famous 
books  by  27  shop  experts  that  will  help  you  make  three  or  four 
dollars  with  the  same  effort  it  takes  you  to  get  two  dollars  now, 


A  Few  of 
the  Things 


Shop  Work,  Shop 
Kinks,  Gear  Cutting, 
Lathes  and  Screw  Ma- 
chines, Planers,  Millers, 
Jigs,  Shop  Management, 
Metallurgy  ,Welding,  Die 
Making,  Laying  Out  Dies, 
Tool  Making,  High  Speed 

Steel,  Thread  Cutting,  Milling 
Cutters,  Punch  Work,  Tool  De- 
sign, Foundry  Work,  Molding, 
Malleable  Practice,  Forging,  Heat  Treatment  of  Steel,  An- 
nealing,Hardening,PatternMaking,Mechanical  Drawing, 
Machine  Drawing,  Design  of  Machines,  Auto.  Shop  Work. 

Ask  Our  EXPERTS 

With  every  set  of  these  books  we  give  ab- 
solutely free,  one  years'  consulting  mem- 
bership in  the  American  Technical  Society.  It 
usually  sells  for  $12.00.  This  entitles  you  to 
write* in  at  any  time  within  a  year  and  ask 
our  experts'  advice  about  anything  connected 
with  shop  work  that  you  don't  understand. 


MACHINE 

SHOP 
PRACTICE 


6  big  volumes  bound  in  genuine  Ameri- 
can Morocco.  2300  pages  and  more  than 
2500  photographs,  plans,  drawings,  etc. 


%  What 
They  Wil 
Do  for  You 

These  books  explain 
and  tell  you  everything 
connected  with  Shop 
Work;  more  than  a  thou- 
sand different  subjects. 
Not  a  thing  is  missed — 
not  the  smallest  detail. 
They  cover  everything, 

from  the  simplest  machine  oper- 
ation to  the  most  difficult  tool 
and  die  making  propositions  ycu 
They  will  make  a  shop  expert 
time  and  it  will  only  cost  you 
books  after  a  weeks'  free  use. 


will  ever  be  up  against 
out  of  you  in  your  spare 
7  cents  a  day  to  buy  the 

Use  One 

Week 

Don't  send  any  money.  Just  the  coupon  is  all  you 
need.  We  will  ship  the  books  express  collect  and 
vou  can  use  them  a  whole  week  in  your  own  home  or  shop 
just  as  if  they  were  you  r  own.  Try  to  find  some  tough  prop- 
osition they  won't  explain.  Show  them  to  the  other  men 
in  your  shop — give  them  every  test  you  can  think  of  and 
send  them  back  at  our  expense  if  you  don't  want  to 
keep  them.  If  you  do  want  the  books  to  help  you 
earn  more,  like  thousands  of  other  men  have 
done,  send  us  only  $2.80  You  can  send  the  bal- 
ance of  our  special  $21.80  price  the  same  w^y 
—$2.00  each  month.  Begin  now  to  get 
ahead — do  it  the  speedy  way,  too.  This 
coupon  is  your  ticket  on  the  speedy 
route.  MAIL  IT  TODAY. 


AMEOICAN  TECHNICAL 
SOCIETY,  Dept.  M-35-B 
CHICAGO,  ILL. 
U.S.A.  , 


a HEDICAN  TECHNICAL 

SOCIETY  DcpI.M-35-3 
CHICAGO,  ILL.       U.  S.  A. 


Please  fend  me  the  six-volume  set  of 
"Modern  Shop  Pract  ice"  for  seven  days' 
examination,  shipping  charges  collect.  It  I 
decide  to  buy,  I  will  send  $2.80  within  seven  days 
and  balance  at  $2.00  a  month  until  $24.80  has  been  paid. 
Then  you  will  send  me  a  receipt  showing  that  the  set  of  books  and 
the  Consulting  Membership  are  mine,  and  fully  paid  for.  If  I  want 
to  get  along  without  the  books,  I  will  return  them  at  your  expense 
after  seven  days. 


Name. 


Address. 


Reference. 
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Prices  of  McGraw-Hill  Home  Study 
Courses  Must  Go  Up 


Now  is  the  Time  Iadn>uta]  America  j.  teeming 
to  Get  Ready  tor  ^  throbbing  with  the  great- 
Bigger  Pay  est  activity  in  its  history.  Every  day 
hundreds  of  men  in  small  positions  are 
raised  to  bigger  responsibilities  and  bigger  pay.  A  search 
is  being  made  everywhere  for  men  who  have  the  neces- 
sary training  to  assume  these  new  responsibilities. 

A  McGraw-Hill  Home     The  McGraw-Hill  Home 
Study  Course  Will        Study  Courses  are 

Prepare  You  Quickly   J"**  iTi.  to?  fc 

the  great  fields  oi  engineering  which  they  cover.  No 
space  is  wasted  with  higher  mathematics  and  theory. 
Only  facts,  written  so  that  you  can  understand  them. 
About  one  hundred  thousand  men  are  now  using  them  as 
a  daily  guide.  They  are  equally  valuable  to  the  expert 
and  the  beginner. 

Not  One  Cent  in  Advance 

Small  Monthly  Payments  If  You  Are  Satisfied 

No  matter  what  your  age  is,  where  you  are  located, 
or  how  limited  your  means,  you  can  succeed  through  one 
of  the  McGraw-Hill  Home  Study  Courses.  Everyone 
contains  a  complete  education  on  the  subject  covered. 
No  matter  how  much  you  might  pay  for  books  or 
courses  you  cannot  acquire  knowledge  that  will  advance 
you  more  rapidly  and  surely  than  a  McGraw-Hill  Home 
Study  Course. 

Power  Plant  Library 


Pow«r  plant  practice  complete,  in- 
cluding mathematics,  boilers,  engines, 
electricity,  turbines  and  refrigeration 
Now  the  most  used  engineers'  library 
In  existence.  Has  enabled  thousands 
of  men  to  pass  the  most  rigid  exam- 
inations. 2.500  pages.  1.500  illustre 
tlons  Eight  handsome  volumes,  bound 
In  the  tough  T  pattern  of  cloth,  el 
durable  as  leather.  Price  $16.  payabl« 
12.00  per  month. 

Factory  Management 

A  set  of  books  written  by  leading 
authorities,  to  help  men  fit  themselves 
to  take  complete  charge  of  the  shop  or 
rectory.  Covers  industrial  organlza- 
Uon,  administration,  purchasing, 
manufacturing  costs  and  accounts, 
engineering  of  shops,  factories 
power  plants.   6  volumes  2,300 


Croft  Library  of 
Practical  Electricity 

Without  question  of  more  practical 
value  than  anything  of  the  kind  ever 
attempted  In  the  world  or  electricity 
Enables  you  to  know  electricity  as  ex- 
perts know  It.  Mathematics,  practical 
electricity,  electrical  machinery,  cen- 
tral stations,  wiring  for  light  and 
power,  wiring  or  finished  buildings. 
Illumination.  8  Bexlble  'olumes.  - 
pocket  size.  3.000  pages.  Price  $20. 
payable  $2  In  10  days  and  $3  per 
month. 

Iron  and  Steel  Library 

The  high  positions  m  the  great  Iron 
and  steel  world  are  now  attainable 
through  this  library,  which  Is  written 
by  authorities  actually  engaged  In  this 
work.  Metallurgy,  foundry  work,  blast 
furnaces  construction,  operation  and 
products,  refractories.  A  complete 
iron  and  steel  library.  Seven  volumes. 


month 


V6o(Tp"agesjM  Fully  niustrated! 


payable  $3  par 


Machine  Shop 
Library 


Machine  shop  practice  complete 
Written  by  eight  practical  men,  well 
known  In  the  machine  shop  world. 
Now  the  standard  in  America.  No 
other  set  of  books  on  the  subject  ever 
equalled  It  In  popularity.  Mathema- 
tics, drawing  and  design,  composition 
and  heat  treatment  of  steel  gears, 
tool  work,  grinding,  jigs  and  natures, 
screw  machines,  dies,  etc  9  volumes, 
3.000  pages.  Price  120,  payable  12 
In  10  days  aid  13  per  month. 

Metal  Mining  Library 

Herein  Is  brought  together  in  nine 
flexibly-bound  volumes  the  very  meat 
of  metal  mining  practice  In  America. 
Examinations,  principles  of  mining, 
timbering,  thousands  of  working  de- 
tails, ore  dressing,  surveying,  account- 
ing, costs.  All  the  Information  you 
need  to  reach  the  high  positions  In  the 
world.  The  most  Intricate 
solved  by  plain  words  and 
Price  $24.   payable  S3 


Coal  Mining  Library 

Coal  mining  and  colliery  practice 
complete.  Including  outside  and  inside 
work— both  mechanics  and  engineer- 
ing. Of  assistance  to  every  man  In  the 
business,  from  the  lowest  paid  man  to 
the  operator.  It  Is  now  looked  upon 
as  a  necessity,  and  as  containing  the 
secrets  of  success  In  coal  mining.  8 
Tolumes.  3.000  pages.  1.700  Illus- 
trations. Price  120.  payable  $2  In  10 
days  and  $3  per  month. 

Radcliffe's  Electricity 


A  three-volume  compact  set  of  books 
on  the  practical  side  of  electricity.  In 
questlon-and-answer  form,  for  quick 
reference.  This  course  is  somewhat 
condensed,  and  will  be  found  of 
special  value  to  those  Interested  in 
electricity  as  used  In  power  plants. 
700  pages  of  facts.  Illustrated  and 
carefully  Indexed,  Prloo  M.  payable 
II  K  ■ 
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Any  Library  Shipped  on  Ten  Days'  Trial — 
At  Our  Expense.   Merely  Return  the  Coupon 

Look  at  the  Illustrations  of  the  libraries  nt  the  left  and  right 
of  this  page.  Then  refer  to  the  coupon,  check  the  library  you 
want,  fill  out  the  blank  spaces  carefully  and  return  to  us.  After 
receiving  the  books,  go  over  them  carefully.  Keep  them  ten  full 
days.  See  how  much  knowledge  you  can  gain  from  them  within 
ten  days.  If  then  you  decide  you  cannot  afford  to  be  without 
them,  send  us  the  small  monthly  payments  called  for.  Paper 
has  advanced  300%  and  Is  still  frolng  up.  This  Is  your  chance 
to  procure  a  McGraw-Hill  study  course  nt  the  old  price. 


Pay  only 
$1  to  S3 

per 
month 

if  you  are 
satisfied 


eFxd/nim 


MCGRAW-HILL  BOOK  CO.,  Inc..  239  W.  39th  St.,  N.  Y. 

Gentlemen:  Send  for  ten  days'  free  Inspection  the  Library 
I  have  checked  below: 

Croft's  Electricity,  $20— payable  $3  per  month. 
Machine  Shop  Library,  120— payable  $3  per  month. 
Iron  and  Steel  Library.  $24 — payable  $3  per  month. 
Mining  Library,  $24— payable  S3  per  month. 
Coal  Mining  Library.  $20— payable  IS  per  month 
Power  Plant  Library,  $10— payable  $2  per  month 
FaMory  Management  $20— payable  $3  per  month 
Radcliffe's  Electricity.  $6— payable  $1  per  month 
If  satisfactory  I  will  send  first  payment  lu  ten  days  and 
the  same  amount  each  month  until  paid.    If  not  wanted 
1  will  return  the  books  at  your  expense. 

Signature   

Residence  address   

City  and  State  

Your  employer  '.  

Hit  address   „  

Your  occupation  ,  EI)  9-10 
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HENLEY'S 

New  Practical  Books 


MOTOR  BOATS  AND  BOAT  MOTORS 

By  Victor  W.  Page,  and  A.  Clark  Laich.  (6  x  9.) 
524   pages.     372   illustrations.     Cloth.  Price 

$4.00. 

Indispensable  for  owners,  users,  repairmen  or  operators  of 
motor  boats  and  marine  engines. 

SHOP  PRACTICE  FOR  HOME  MECHANICS 

By  Raymond  Francis  Yates.  (6  x  9.)  324  pages, 
309  illus.    Cloth.    Price  $3.00. 

Deals  with  small  tools  and  machines  such  as  those  em- 
ployed about  the  home  shop. 

STARTING,   LIGHTING   AND  IGNITION 

SYSTEMS 

By  Victor  W  Page.  815  pages.  492  specially 
made  engravings.  1920  Edition,  Revised  and 
Enlarged.    Price  $3.00. 

A  practical  treatise  on  latest  automobile  starting,  lighting 
and  ignition  system  practice.  Over  200  wiring  diagrams 
are  shown  in  both  technical  and  nontechnical  forms.  Com- 
plete data  is  given  for  locating  troubles  in  all  systems,' the 
various  steps  being  considered  in  a  logical  way  for  those 
without  expert  electrical  knowledge.  AH  ignition  systems 
receive  full  consideration,  starting  with  the  simplest  bat- 
tery and  coil  forms  found  on  early  cars  to  the  modern 
short-contact  timer  and  magneto  methods  used  with  the 
latest  eight  and  twelve-cylinder  motors. 

ABRASIVES  AND  ABRASIVE  WHEELS 

By  Fred  B.  Jacobs.    340  pages,  200  illustrations. 

Price  $3.00. 

A  new  book  for  everyone  interested  in  abrasives  or  grind- 
ing. A  careful  reading  of  the  book  will  not  only  make 
mechanics  better  able  to  use  abrasives  intelligently,  but  it 
will  also  tell  the  shop  superintendent  of  many  short  cuts 
and  efficiency-increasing  kinks.  The  economic  advantage 
in  using  large  grinding  wheels  are  fully  explained,  together 
with  many  other  things  that  will  tend  to  give  the  superin- 
tendent or  workman  a  keen  insight  into  abrasive  engineer- 
ing. 

HENLEY'S  TWENTIETH  CENTURY  BOOK 
RECIPES,  FORMULAS  AND  PRO- 
CESSES 

Edited  by  Gardner  D.  Hiscox.  1920  edition. 
Cloth  binding.    Price  $4.00. 

The  most  valuable  technochemical  formula;  book  published, 
including  over  10,000  selected  scientific,  chemical,  techno- 
logical and  practical  recipes  and  processes.  This  book  of 
800  pages  is  the  most  complete  book  of  recipes  ever  pub- 
lished, giving  thousands  of  recipes  for  the  manufacture  of 
valuable  articles  for  everyday  use.  Hints,  helps,  practical 
ideas  and  secret  processes  are  revealed  within  its  pages. 
It  covers  every  branch  of  the  useful  arts  and  tells  thou- 
sands of  ways  of  making  money  and  is  just  the  book  every- 
one should  have  at  his  command. 

MR  AND  THE  LIQUEFACTION 

HASES 

By  T.  O'Conor  Sloane.  400  pages  fully  illus- 
trated.   (1920.)    Price  $3.00. 

The  third  revised  edition  of  this  book  has  just  been  issued. 
Much  new  material  is  added  to  it ;  and  the  all-important 
uses  of  liquid  air  and  gas  processes  in  modern  industry, 
in  the  production  especially  of  nitrogen  compounds,  are 
described.  The  book  gives  the  history  of  the  theory,  dis- 
covery, and  manufacture  of  Liquid  Air,  and  contains  an 
illustrated  description  of  all  the  experiments  that  have  ex- 
cited the  wonder  of  audiences  all  over  the  country.  It 
shows  how  liquid  air;  like  water,  is  carried  hundreds  of 
miles  and  is  handled  in  open  buckets. 


MODERN  ELECTROPLATING 

By  Kenneth  M.  Coggeahall.  350  pages,  142  illus- 
tration*. Price  $3.00. 

Anyone  interested  in  practical  plating  and  metal  finishing 
will  find  this  book  a  valuable  guide  and  complete  manual 
of  the  art. 

EXPERIMENTAL  WIRELESS  STATIONS 

By  P.  E.  Edelman,  E.  E.  (5  x  7)  390  pages, 
167  illus.    Cloth.    Price  $2.50. 

Answers  every  question — clears  up  mysteries  of  things 
radio,  you  have  often  wondered  about. 

THE  MODEL  T  FORD  CAR,  ITS  CON- 
STRUCTION, OPERATION  AND  RE- 
PAIR, INCLUDING  THE  FORDSON 
FARM  TRACTOR,  F.  A.  LIGHTING  AND 
STARTING  SYSTEM,  FORD  MOTOR 
TRUCK 

By  Victor  W.  Page.  410  pages,  153  illustrations, 
2  Urge  folding  plates.    Price  $2.00. 

This  is  the  most  complete  and  practical  instruction  book 
ever  published  on  the  Ford  car  and  Fordson  tractor.  To 
the  1920  Revised  Edition  matter  has  been  added  on  the 
Ford  Truck  and  Tractor  Conversion  Sets  and  Genuine 
Fordson  Tractor.  All  parts  are  described.  All  repair 
processes  illustrated  and  fully  explained.  Written  so  all 
can  understand — no  theory,  no  guesswork.    New  Edition. 

MODEL  MAKING 

By  Raymond  Francis  Yates.  400  pages, 
301  illustrations.      Price  $3.00. 

A  new  book  for  the  mechanic  and  model  maker.  This  is 
the  first  book  of  its  kind  to  be  published  in  this  country 
and  all  those  interested  in  model  engineering  should  have 
a  copy.  The  first  eight  chapters  are  devoted  to  such  sub- 
jects as  Silver  Soldering,  Heat  Treatment  of  Steel,  Lathe 
Work,  Pattern  Making,  Grinding,  .etc.  The  remaining 
twenty-four  chapters  describe  the  construction  of  various 
models  such  as  rapid  fire  naval  guns,  speed  boats,  model 
steam  engines,  turbines,  etc. 

ELECTRICIAN'S  HANDY  BOOK 

By  Prof.  T.  O'Conor  Sloane.  840  pages,  600  en- 
gravings, handsomely  bound  in  cloth.  1920  edi- 
tion. Price  $4.00. 

This  work  has  just  been  revised  and  much  enlarged.  It  is 
intended  for  the  practical  electrician  who  has  to  make 
things  go.  The  entire  field  of  electricity  is  covered  within 
its  pages.  It  is  a  work  of  the  most  modern  practice,  writ- 
ten in  a  clear,  comprehensive  manner,  and  covers  the  sub- 
ject thoroughly,  beginning  at  the  A  B  C  of  the  subject, 
and  gradually  takes  you  to  the  more  advanced  branches  of 
the  science.  It  teaches  you  just  what  you  should  know 
about  electricity.   A  practical  work  for  the*  practical  man. 

WESTINGHOUSE  E.  T.  AIR-BRAKE  IN- 
STRUCTION POCKET  -  BOOK  CATE- 
CHISM 

By  Wm.  W.  Wood,  Air-Brake  Instructor.  Cloth. 
1920  edition.    Price  $2.50. 

A  practical  work  containing  examination  questions  and 
answers  on  the  E.  T.  Equipment.  Covering  what  the  E.  T. 
Brake  is.  How  it  should  be  operated.  What  to  do  when 
defective.  Not  a  question  can  be  asked  of  the  engineman 
up  for  promotion  on  either  the  No.  5  or  the  No.  6  E.  T. 
equipment  that  is  not  asked  and  answered  in  the  book.  If 
you  want  to  thoroughly  understand  the  E.  T.  equipment 
get  a  copy  of  this  book.  It  covers  every  detail.  Makes 
air-brake  troubles  and  examinations  easy.  Fully  illustrated 
with  colored  plates,  showing  various  pressures. 


These  Are  the  Books  You  Should  Procure 
All  Up-to-date  and  Reliable 

Any  of  these  books  sent  prepaid  on  receipt  of  price.  FREE — 1920  Catalogue  of 
Practical  Books— Send  for  a  Copy 

The  Norman  W.  Henley  Publishing  Co. 

2  WEST  45th  ST.,  NEW  YORK 
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•r.  Charles  f .  Steiimetz, 

Chief  Consulting  Engineer 
of  the  General  Electric 
Company,  has  said  that, 
"The  world  needs  men  who 
know  something  of  elec- 
tricity, of  the  operations 
and  control  of  electrical 
power.  It  needs  men  more 
every  year,  its  very  exist- 
ence depends  on  the  elec- 
trician."— Electrical  Exper- 
imenter, June,  1919. 


What  a  Knowledge  of  Electricity 
Would  Mean  to  YOU 

A  real  job  with  a  man's  size  salary — that's  what  it  would  mean.  It's  easy  to  get  it  if  you  know 
electricity.    Electricity  is  the  biggest  force  in  the  world  today.    It's  one  of  the  best  paying  fields 

a  man  can  get  into.  Just  see  what  the  great  Steinmetz  says  about  electricity — "the  very  existence  of  the  world  depends 
on  the  electrician."  That's  the  kind  of  business  to  be  in  for  real  money  making.  Get  into  it  as  quick  as  you  can — 
train  yourself  at  home — in  your  spare  time. 

The  Cyclopedia  of 


8 Great,  Big 
VOLUMES 
3800  Pages-2600  Pictures 
Clearly  Covering 

Elements  of  Electricity;  Electrical  Measurements; 
Electric  Wiring  and  Lighting;  Underwriter's  Electri- 
cal Requirements;  Theory,  Calculation,  Designs  and 
Construction  of  Direct  Current  Generators  and 
Motors;  Types  of  Generators  and  Motors;  Manage- 
ment of  Electrical  Machinery;  Electric  Lighting; 
Alternating  Current  Machinery ;  Tower  Transmis- 
sion; Electric  Railways;  Power  Stations;  Switch- 
hoards  and  Switching;  Storage  Batteries;  Applied 
Elcctro-Chcmistry;  Electric  Elevators:  Electric  Weld 
ing  and  Healing;  Wireless  Telegraphy  and  Teleph- 
ony; Land  and  Submarine  Telegraphy. 


Applied  Electricity 

The  world's  greatest  electrical  books  will  fit  you  to  hold  the 
biggest  kind  of  a  job.    They  were  written  by  the  engineers 

and  experts  that  helped  to  make  electricity  what  it  is  today.  These  men 
know  what  you  need.  They  give  you  50  years  of  electrical  experience 
at  your  finger  tips.  Plain,  everyday  language  and  thousands  of  pictures 
make  everything  as  simple  as  A  B  C.  Glance  over  the  partial  list  of 
what  the  books  contain  and  see  our  offer  that  gives  them  to  you  a  whole 
week  free.    Mail  the  coupon  today. 

Reduced  Price-Year  to  Pay 

The  regular  price  of  this  great  library  is  $7.50  a  volume— $60.00  for  the  set  of  8  volumes.  For 
a  limited  time  though  you  can  have  the  whole  set  for  $34. R0  and  take  almost  a  year  to  pay  for 
them.  This  is  less  than  one  cent  a  dav  for  each  volume.  Entire  set  sent  for  FREK  examination 
■no  money  in  advance— return  the  nooks  at  our  expense  if  you  don't  like  them.  Mall  ttl« 
Coupon  Now.  Don't  be  satisfied  with  an  ordinary  job  when  a  big  one  is  open  to  you. 
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Society 
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Please  sond  DUft  the 
Cyclopedia    of  Ap- 
plied   Electricity    for  7 
days'  examln&Uidi,  shipping 
.barges  toUect     If  1  dealrt 
bu>'  1  wiu  seIld  ?2-80  within 
f  ,    *^*^"*S«,'l2^>*  '       "  -lays  and  balance  at  the  rate  or 
$3.00  a  month  until  $34.80  has  been 
paid.    Then  you  will  send  me  a  re- 
/    celpt   showing   that   the   set  of  books 
and    u   Consulting    Membership   In  your 
Society  are  mine  and  fully  paid  for.  If 
I  want  to  get  along  without  the  books,  1 
"  return  them,  after  7  days,  at  your  expense. 
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